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A B S T R A C T

The strategy literature has widely acknowledged the negative impact of cultural diversity between the partners
of an alliance on their innovation performance. We argue that innovation is more challenging in alliances in-
volving subsidiaries of multinational companies (MNCs), as they embody a dual background that encompasses
the cultures of their host and home country. We also propose that the effect of cultural diversity is contingent on
the content of the alliance, being positive in explorative and negative in exploitative alliances. Our findings,
obtained from an analysis of 161 strategic alliances established by 31 MNC subsidiaries in the biotech industry
from 1987 to 2010, confirm that subsidiaries are generally less innovative in alliances involving partners from
other cultures. However, the impact of such cultural diversity becomes positive when those alliances focus on
exploration activities, as the challenges of cultural diversity are offset by the benefits of exposure to novel
cognitive schemes.

1. Introduction

The extant literature on alliances demonstrates that partners' char-
acteristics and their diversity play crucial roles in alliance success (e.g.,
Capaldo & Messeni Petruzzelli, 2014; Hoffman & Schlosser, 2001; Reuer
& Lahiri, 2014). The selection of suitable partners is crucial, as it en-
sures access to complementary knowledge and resources (Kogut &
Zander, 1992). This is particularly true in high-technology industries in
which firms face competition in terms of time and costs, rapid tech-
nological development, short product life cycles, and increasing capital
expenditures (e.g., Rothaermel & Deeds, 2004).

In recent decades, cross-border alliances have assumed a prominent
strategic role on the global stage (Berry, 2014). Previous studies have
revealed that alliance-related processes and outcomes are significantly
influenced by the cultural differences between the partners' home
countries (Steensma, Marino, Weaver, & Dickson, 2000). These differ-
ences affect how firms interact and learn from each other, as well as
their exchange of knowledge, resources, and competencies. Thus, un-
like domestic alliances, cross-border collaborations suffer from “double
layered acculturation” (Barkema, Bell, & Pennings, 1996, p. 154) that
“may inhibit the informal chemistry that is essential for coordination
and ongoing conflict resolution in alliances” (Lavie & Miller, 2008, p.

626).
In this context, we claim that the challenge is further exacerbated

when strategic alliances are established by foreign subsidiaries of
multinational companies (MNCs). In such cases, cultural diversity as-
sumes multifaceted dimensions, as MNC subsidiaries are characterized
by a dual-culture background—they embody both the culture of the
host country in which they are located and the culture of their parent's
home country (Smale et al., 2015). This implies that the challenge is
one of “multilayered acculturation”: indeed, in order to fully under-
stand a subsidiary's ability to leverage a strategic alliance, its cultural fit
with its partner should be assessed in terms of both the host-and home-
country dimensions. While the host country dimension is associated
with the extent to which the subsidiary is able to learn from the partner,
the home country dimension refers to the extent to which the subsidiary
is able to recombine the knowledge provided by the partner with the
internal capabilities of the parent company (e.g., Di Minin & Bianchi,
2011; Monteiro & Birkinshaw, 2017; Zaheer & Hernandez, 2011).

In addition, we claim that the impact of cultural diversity depends
on the content of the alliance. More specifically, when an alliance aims
to explore and develop new technological paths rather than to exploit
those already in existence (Rothaermel & Deeds, 2004), cultural di-
versity may result in benefits that outweigh the costs, thereby reducing
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its harmful influence on subsidiary innovativeness (West, 2002). In
particular, the explorative nature of an alliance reduces the challenges
associated with diversity in interactions with alliance partners, and
positively affect the subsidiary's innovation activities by leveraging
those aspects of diversity that are related to variety and creativity
(Stahl, Maznevski, Voigt, & Jonsen, 2010).

In order to test our conceptual framework, we develop an empirical
analysis that covers 161 strategic alliances established by 31 MNC
subsidiaries in the biotech industry in the period 1987 to 2010. The
focal timeframe encompasses a key period in the evolution of the bio-
technology industry, especially with regard to technological develop-
ments and internationalization. As such, it offers an opportunity to
capture and analyze the dynamics under investigation. Our findings
confirm that MNC subsidiaries tend to be less innovative when their
alliance partners are culturally distant from both their host and home
countries. We also find that alliances of an explorative nature exert a
moderating effect, which reduces the negative influence of cultural
diversity on the MNC subsidiary's ability to learn from its partners and
acquire the knowledge needed to innovate.

Previous studies have provided mixed evidence on the core topic of
our paper, i.e. the impact of cultural diversity on the innovation per-
formance of cross-border alliances (e.g., Bjorkman, Stahl, & Vaara,
2007; Milliken, Bartel, & Kurtzberg, 2003). We offer several theoretical
and empirical insights that help clarify the reasons for the contradictory
results in the extant literature and, hence, point to more clear-cut
managerial implications. First, we add to the ongoing debate in the
international business and management literature (Shenkar, 2012) on
the role of cultural diversity in cross-border alliances. We do so by
acknowledging that MNC subsidiaries are characterized by a dual-cul-
ture background that influences how they source and recombine
knowledge, and by showing that these activities are contingent on the
nature of alliance. Second, by adding the role of the cultural context to
the resource dependence approach (Steensma et al., 2000), we con-
tribute to a better understanding of the extent to which a firm is ef-
fectively able to leverage external resources when engaging in cross-
border strategic alliances. Third, we shed new light on the determinants
of MNC subsidiaries' innovative performance (e.g., Cantwell &
Piscitello, 2014; Phene & Almeida, 2008) by showing how subsidiaries
leverage alliances to generate new technological solutions, thereby
contributing to research on both international business and innovation.
Taken together, these contributions enable us to warn MNCs' decision
makers about the need to ensure a proper cultural mix when engaging
in a strategic alliance by avoiding overly distant partners in exploitative
alliances and by reconsidering the value of diversity in explorative al-
liances.

The paper is structured as follows. In the next section, we illustrate
the theoretical foundations of our research and develop our hypotheses.
Thereafter, we present our methodology and data, as well as the vari-
ables we employ to test the hypotheses. We then discuss the main
findings before highlighting their implications for theory and practice.
In addition, we discuss several possible directions for future research.

2. Conceptual framework and hypotheses

2.1. Cultural diversity in cross-border alliances involving MNC subsidiaries

According to resource dependence theory (RDT) (Pfeffer & Salancik,
1978), strategic alliances provide access to external resources that re-
duce technological uncertainty and the costs associated with innova-
tion. We extend the RDT by taking the role of cultural distance into
account when considering cross-border alliances (Steensma et al.,
2000). More specifically, we disentangle the multilayered acculturation
challenge that arises when the unit of analysis is an MNC subsidiary.

Extant work on strategic alliances has largely emphasized the ne-
gative role of cultural differences between the focal firm and its part-
ners (Shenkar, 2012), as those differences create barriers to efficient

resource exchange. Cultural diversity is expected to give rise to co-
ordination and negotiation costs, which make it more difficult to
transfer knowledge (Bell & Zaheer, 2007). In fact, cultural diversity
constitutes a friction that not only generates “heat and resistance”
(Shenkar, 2012, p. 15) but also hinders trust and embeddedness
(Sirmon & Lane, 2004). The rationale is that differences in language,
communication patterns, opinions, attitudes, and beliefs increase the
costs of acquiring and leveraging knowledge across organizational
boundaries (Stahl et al., 2010). Cultural environments influence how
allied organizations perceive threats and opportunities, as well as the
cognitive schemes and problem-solving approaches they adopt, which
in turn affect their innovation outcomes (Barkema & Vermuelen, 1997;
Bartholomew, 1997).

Difficulties associated with cultural diversity tend to be particularly
relevant in international R&D alliances, which require more resources
for communication, the design of compatible work routines, and the
development of common managerial approaches (Olk, 1997). As soon
as such an alliance is launched, the partners' cultures have the potential
to significantly affect all aspects of the collaboration, including the
knowledge-sharing and knowledge-acquisition processes (Tiemessen,
Lane, Crossan, & Inkpen, 1997). This view is shared by Lyles and Salk
(1996), who report that conflicts and cultural misunderstandings rooted
in cultural differences can restrict flows of information and learning.
Similarly, Mowery, Oxley, and Silverman (1996) point to cultural dif-
ferences between partners as a key obstacle to interfirm knowledge
transfers.

We expand this debate by proposing that this negative effect is
likely to be amplified for an MNC's foreign subsidiaries, as they embody
both the culture of the host country in which they are located and the
culture of the country in which their parent is located (Smale et al.,
2015). This fosters a multiple acculturation challenge that increases the
negative influence of cultural diversity. More specifically, we believe
that there are two facets of cultural diversity in such cases—diversity
related to the host- and the home-country components that are em-
bedded in the subsidiary.

2.2. The impact of multicultural diversity on innovation in MNC
subsidiaries

Since the mid-1980s, researchers have increasingly focused on the
importance of internal and external networks for innovation in MNCs.
In this regard, there has been a growing awareness that MNCs use their
transnational networks to sustain and enhance their competitive ad-
vantages (Berry, 2014). This view highlights the key role played by
foreign subsidiaries as both providers and receivers of knowledge in the
MNC (Bjorkman et al., 2007) and explains the motivation behind in-
vestigations of the antecedents of subsidiaries' innovative performance
(Phene & Almeida, 2008). MNC subsidiaries interact with internal
networks of different actors, thereby engaging in cross-border knowl-
edge exchange with their parent and their sister subsidiaries (Cantwell
& Piscitello, 2014; Zaheer & Hernandez, 2011). In terms of external
networks, strategic alliances have been shown to play a fundamental
role (Contractor & Lorange, 2002), as they enable subsidiaries to access
knowledge and other critical resources beyond their boundaries, which
they can use to nurture their innovative capabilities (Anderson,
Forsgren, & Holm, 2002; Gulati, 1999).

On the one hand, the sourcing of external knowledge by subsidiaries
requires strict interactions with alliance partners, which are likely to be
threatened by the host-country cultural dimension of the subsidiary.
Diversity between alliance partners is expected to have a direct influ-
ence on the ways in which the subsidiary recognizes, values, and as-
similates the partner's knowledge (Cohen & Levinthal, 1990; Monteiro
& Birkinshaw, 2017; Palich & Gomez-Mejia, 1999;). Different lan-
guages, vocabularies, coding schemes, communication patterns, and
styles significantly affect a subsidiary's ability “in decoding and en-
coding the knowledge emanating from a different [cultural] domain”

S. Elia et al. Journal of Business Research 98 (2019) 204–213

205



(Zaheer & Hernandez, 2011, p. 113). In other words, cultural distance is
likely to reduce the connection and the relatedness between the part-
ners, thus weakening the effectiveness of knowledge acquisition (i.e.,
the extent to which partners are able to comprehend and retain each
other's knowledge), which is required to foster the generation of new
knowledge within the alliance (Inkpen, 2000).

Furthermore, as cultural diversity increases, collaborative relation-
ships between the two parties may become more asymmetrical in terms
of information transfer and information sharing (Zeng, Shenkar, Leec, &
Song, 2013). Diversity tends to reduce trust between partners, as it
hampers open and prompt communication (Das & Teng, 1998), and it
may cause a mismatch with the subsidiary's dominant logics (Prahalad
& Bettis, 1986). In addition, a lack of trust between partners is likely to
minimize the interactions and knowledge exchange between them,
consequently reducing the accessibility of knowledge (i.e., the extent to
which partners are able to access each other's knowledge), which is
required to trigger the generation of new knowledge within an alliance
(Inkpen, 2000).

Therefore, we argue that diversity between the partner's culture and
the host-country culture of the subsidiary may hamper the latter's in-
novation performance by hindering the sourcing of the partner's
knowledge. Accordingly, our first hypothesis states the following:

Hypothesis 1. Cultural diversity between the allied partner and the
MNC subsidiary's host country has a negative impact on the subsidiary's
innovation performance.

On the other hand, new knowledge creation by the subsidiary also
relies on the internal recombination of sourced knowledge with the
existing knowledge base. The innovative potential of the recombinant
process depends on the firm's ability to efficiently employ sourced
knowledge within its own innovation process (Galunic & Rodan, 1998),
avoid the risk of incorrect applications (Messeni Petruzzelli & Savino,
2014), and establish novel connections among knowledge resources
(Schilling & Green, 2011). In this regard, Li and Vanhaverbeke (2009)
demonstrate that the selection of partners with similar cultural back-
grounds sustains the development of pioneering innovations, as it en-
hances the effectiveness of the recombinant process. In line with this
reasoning, Schmidt and Sofka (2009) show that cultural barriers reduce
the effectiveness of leveraging acquired knowledge, thereby increasing
the risk that it will be used in inappropriate contexts.

In MNCs, this capability is likely to be imprinted on subsidiaries by
the MNC parent and, accordingly, inherently related to the home-
country cultural dimension, which typifies the interpretative ap-
proaches adopted by the subsidiary (Monteiro & Birkinshaw, 2017).
The parent company influences how the subsidiary interprets external
knowledge, identifies connections with the MNC's knowledge base, and
develops innovations (Di Minin & Bianchi, 2011). The parent represents
the original technological and managerial core of the MNC (Zaheer &
Hernandez, 2011), provides subsidiaries with the practices, routines,
and rules that guide decision-making processes, and shapes the sub-
sidiary's ability to interpret and recombine externally acquired knowl-
edge with internal resources and competencies. Beugelsdijk, Kostova,
Kunst, Spadafora, and van Essen (2018) confirm that firms tend to
support foreign subsidiaries through the transfer of managerial and
organizational processes, as both the headquarters unit and the sub-
sidiaries benefit from the implementation of an integrated model in
which the knowledge and best practices of multiple operations in dif-
ferent countries are shared.

Accordingly, the home-country cultural dimension is more likely to
influence the subsidiary's ability to create novel connections between
its knowledge base and the knowledge sourced from the partner.
Consequently, alliance partners that come from countries other than the
subsidiary's home country are likely to negatively affect the subsidiary's
innovation performance, as subsidiaries struggle to successfully com-
bine knowledge coming from culturally diverse domains (Savino,
Messeni Petruzzelli, & Albino, 2017). Subsidiaries tend to be exposed to

distant interpretative schemes and approaches for a given problem,
which leads to difficulties in reconceptualization and reduces their
ability to successfully integrate the sourced knowledge with their own
knowledge base. Hence, our second hypothesis is as follows:

Hypothesis 2. Cultural diversity between the allied partner and the
MNC subsidiary's home country has a negative impact on the
subsidiary's innovation performance.

2.3. The moderating role of the explorative nature of strategic alliances

A firm's decision to enter an alliance can be categorized by whether
the firm wishes to exploit an existing capability or explore new op-
portunities. Explorative alliances aim to discover something new. In
other words, they focus on the “R” in the R&D process and may lead to
the development of new solutions. Explorative strategic alliances have
largely been celebrated as fostering more innovation than exploitative
alliances (Diestre & Rajagopalan, 2012; Lavie & Rosenkopf, 2006;
Sampson, 2007). In the biotechnology industry, in particular, ex-
plorative collaborations are motivated by a desire to acquire basic
knowledge that can be used to create novel molecular entities, which
are then entered into the development and regulatory process
(Rothaermel & Deeds, 2004).

We claim that explorative alliances can moderate the previously
discussed negative role of cultural diversity, as they may allow a
partner to leverage those aspects of cultural diversity that are related to
variety (Stahl et al., 2010) and stimulate creativity. Indeed, this may
sustain the emergence of divergent processes in which the core is re-
presented by the “value-in-diversity hypothesis” (Cox & Blake, 1991,
p.46). The extant literature shows that MNC subsidiaries' innovation
activities stemming from explorative alliances benefit from cultural
diversity between partners (Cox & Blake, 1991). Indeed, “when firm
engineers, employees, and inventors from different country locations
come together to generate new knowledge, they are likely to draw on
this diversity and bring together different perspectives and ideas from
their local country environment” (Berry, 2014, p. 874). Conversely,
single-country innovations are more likely to suffer from groupthink
and the recycling of perspectives, routines, and ideas (Burt, 2004) from
individuals with similar cultural backgrounds. Therefore, when sub-
sidiaries and their partners are engaged in collaborative explorative
activities, the coordination and knowledge-transfer issues character-
izing the sourcing process tend to be balanced by the novelty and non-
redundancy of the organizations' learning and cognitive processes
(Eisenhardt & Schoonhoven, 1996). Firms' innovation routines tend to
differ across national cultures (Bjorkman et al., 2007), and explorative
alliances between partners located in culturally distant countries are
likely to result in different resources and ideas being contributed to the
collaboration, which can foster innovation (Sarala & Vaara, 2010).
Likewise, the benefits stemming from exposure to diverse cognitive
schemes and routines make the costs of collaborating with partners that
are culturally distant from the home country less relevant in explorative
alliances. This enhances the ability of MNC subsidiaries to build new
competencies that they do not inherit or receive from their parent
companies, as well as their ability to develop new technical solutions
(Christensen, 1997).

Therefore, we expect that when a strategic alliance is explorative in
nature, cultural differences between the partners along with the host-
and home-country dimensions of the MNC subsidiary will be less
harmful for the subsidiary's innovative performances due to the benefits
of diverse innovation schemes, models, and approaches. In other words,
the explorative nature of an alliance has a positive moderating effect
that reduces the negative relationship between cultural diversity and
innovation. Accordingly, our third and fourth hypotheses are as follows:

Hypothesis 3. The impact of cultural diversity between the allied
partner and the MNC subsidiary's host country is positively moderated
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by the explorative nature of the alliance.

Hypothesis 4. The impact of cultural diversity between the allied
partner and the MNC subsidiary's home country is positively moderated
by the explorative nature of the alliance.

3. Methodology

3.1. Research setting and data

Our research setting is the biotechnology industry. The industry's
history can be traced back to 1953 when Watson and Crick discovered
the double-helix model of DNA and to 1976 when the US company
Genentech commercialized the first biotechnology product
(Rothaermel, 2000). Our choice of this industry is justified by two main
factors. First, the development of biotechnology solutions is largely
characterized by inter-firm collaborations due to the necessity of in-
tegrating multiple and heterogeneous competencies. Second, these
collaborations often involve actors located in distant countries, which
makes cultural distance an important issue.

The sample, which comes from the BioScan database, covers 31
biotech MNC subsidiaries that established at least one strategic alliance
between their foundation and 2010. We considered all dyadic, non-
equity-related collaborations in which each subsidiary was involved
after the subsidiary was established in the host country. Overall, we
considered 161 collaborations. Most of the alliances (i.e., 127, corre-
sponding to almost 79%) were established between 2000 and 2010. The
oldest alliance was established in 1987. The average age of the sub-
sidiaries at the time of the alliance's establishment was 21 years, al-
though some differences existed across countries, with subsidiaries
from Canada and Germany being younger (average of about six years)
and subsidiaries from Belgium being older (average of about 48 years).
With regard to firm size, the average number of employees was 5327,
with a range from an average of 20 in Canada and 80 in Germany to
about 7200 in the US.

In order to measure the innovativeness of MNC subsidiaries, we
collected patent data from the USPTO database. As most of the sub-
sidiaries considered were located in the US (63.35%), the USPTO
seemed to be the most suitable setting for this measure (Criscuolo,
2006). In addition, the US represents the largest market for bio-
technology (Ernst & Young, 2013). Finally, patents are effective me-
chanisms for protecting innovations in this industry (e.g., Phene,
Fladmoe-Lindquist, & Marsh, 2006), which increases the suitability of
our proxy for capturing innovation performance.

We collected alliance-, subsidiary-, and partner-level data from
multiple sources, including BioScan, Security and Exchange
Commission (SEC) filings for publicly traded firms, press releases, and
corporate websites. Table 1 illustrates the distribution of the 161 ob-
servations across the subsidiaries' host, home, and partner countries.

3.2. Variables

3.2.1. Dependent variables
In line with previous studies (e.g., Phene & Almeida, 2008), we

measured both the quantity and quality of subsidiary innovativeness by
analyzing each subsidiary's patent portfolio and the citations of that
portfolio, respectively. More specifically, we measured Innovation
quantity as the cumulated number of patents for which the subsidiary
applied in the two years following the alliance's establishment. In-
novation quality was measured as the total number of (forward) citations
of these patents in the five years following each patent application.
Patents and forward citations have widely been used to assess innova-
tion performance, as they are relevant for estimating firms' innovative
effort, and the technical and economic relevance of that effort (e.g.,
Gambardella, Harhoff, & Verspagen, 2008; Messeni Petruzzelli, Rotolo,
& Albino, 2015), respectively.

3.2.2. Independent variables
To measure cultural diversity, we used the index proposed by Kogut

and Singh (1988), which is based on the four cultural dimensions1

suggested by Hofstede (2001). This measure has been used in previous
studies as a proxy for cultural differences between firms involved in
international alliances (e.g., Barkema & Vermuelen, 1997; Lavie &
Miller, 2008). More specifically, we measured cultural diversity be-
tween the focal subsidiary and each partner as follows:
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where j is the country in which the jth partner is located; s is the country
in which the subsidiary is located; Il,j is the score for the lth cultural
dimension; and Vl is the variance in the lth cultural dimension. Simi-
larly, the cultural diversity between the subsidiary's parent country, h,
and the partner's country, j, is measured as follows:
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The four dimension scores for each country were obtained from the
website https://geert-hofstede.com/national-culture.html.

Notably, 85 alliances (i.e., about 53% of the sample) involve part-
ners located in the same country as the MNC subsidiary (i.e., the
variable CD subsidiary-partner equals 0). Eighty of these are US-US
cases. At the same time, 27 alliances (i.e., 17% of the sample) involve
partners from the subsidiary's home country (i.e., the variable CD
parent-partner equals 0) and 22 of these are US-US cases.

3.2.3. Moderating variable
As in Koza and Lewin (2000), we identified the content of an alli-

ance based on its announcements. In particular, we defined explorative
alliances as those aimed at generating new knowledge, as in the case of
R&D and new product development agreements. Exploitative alliances
are defined as those agreements involving existing knowledge, such as
agreements focused on joint marketing and services, original equipment
manufacturing, and value-add resale, licensing, production, or supply
(e.g., Lavie & Rosenkopf, 2006; Rothaermel & Deeds, 2004; Sampson,
2007). Thus, Explorative alliances is a dummy variable that takes a value

Table 1
Distribution of observations by subsidiary host country, subsidiary parent
country, and the country of origin of the alliance partners.

Countries Subsidiary Parent Partner

No. % No. % No. %

Australia – – 1 0.62 1 0.62
Austria – – – – 1 0.62
Belgium 28 17.39 6 3.73 1 0.62
China – – – – 1 0.62
Canada 1 0.62 4 2.48 – –
Denmark – – 1 0.62 2 1.24
France – – 6 3.73 1 0.62
Germany 12 7.45 25 15.53 14 8.7
Japan – – 23 14.29 6 3.73
Ireland 1 0.62 – – – –
Israel 4 2.48 – – – –
Mexico – – 2 1.24 – –
Netherlands – – 6 3.73 1 0.62
Sweden – – – – 3 1.86
Switzerland – – 35 21.74 2 1.24
UK 13 8.07 18 11.18 12 7.45
US 102 63.35 34 21.12 116 72.05
Total 161 100.00 161 100.00 161 100.00

1 Power distance, uncertainty avoidance, masculinity/femininity, and in-
dividualism.
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of 1 in cases of explorative alliances and 0 otherwise.2 In our sample, 64
of the 161 observations (i.e., almost 40%) were classified as explorative
alliances.

3.2.4. Control variables
We included several control variables at the subsidiary, partner, and

alliance levels in order to account for other effects that might influence
the innovation performance of MNC subsidiaries. More specifically, in
line with previous studies (e.g., Almeida & Phene, 2004), we introduced
the following variables: Subsidiary size, measured as the number of
employees; Subsidiary age, measured as the difference between the al-
liance year and subsidiary's year of establishment; Subsidiary technolo-
gical capital, measured as the total number of patents the subsidiary
filed with the USPTO prior to the year of the alliance's establishment;
and Subsidiary alliance experience, measured as the number of alliances
in which the subsidiary was involved before the year of the alliance.

In addition, we controlled for the Technological distance between the
alliance partners. In this regard, we followed Diestre and Rajagopalan
(2012) in identifying all USPTO patents and related technological
classes filed by each subsidiary and its partner until the alliance year.
This allowed us to create a count of the number of main patent classes
in which both firms had overlapping patenting activities. Technological
distance was computed as the negative value of this count, such that 0
corresponds to the maximum technological distance.

Moreover, we included the variable Partners' technological capital by
calculating the number of patents held by each alliance partner before
the collaboration date.3 In addition, we accounted for the relative
technological intensity of the subsidiary and partner countries by em-
ploying the variable Subsidiary-partner countries technology ratio. We
computed this variable as the ratio between the number of patents in
the subsidiary's host country relative to its gross domestic product
(GDP) and the number of patents in the partner's home country relative
to its GDP. We also controlled for the size of each subsidiary's alliance
portfolio using the variable Portfolio size, which we computed as the
total number of alliances established by each subsidiary each year. We
accounted for the entry mode used to establish the subsidiary by em-
ploying the dummy variable Acquisition entry mode, which was assigned
a value of 1 if the subsidiary was set up through an acquisition and 0 if
it was established as a greenfield operation.

In order to control for the institutional context of the host country,
we employed the variable Institutional quality, which we measured using
the World Bank's regulatory quality indicator, which is defined as the
“perceptions of the ability of the government to formulate and imple-
ment sound policies and regulations that permit and promote private
sector development.”4 Finally, we controlled for the ownership status of
the partner company using the variable Independent partner, which is a
dummy set equal to 1 when the allied partner is independent and 0
when it is controlled by another company.

3.3. Estimation model

As our dependent variable is a count, an integer, and non-negative,
the Negative Binomial approach is the more suitable than a Poisson
Model (Hausman, Hall, & Griliches, 1984). The latter assumes an equal
value between the standard deviation and the mean, which is violated
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2 This classification is based on the information found in BioScan on the
content of the alliance. We coded the alliance as explorative when the content
was explicitly defined as “R&D" or “new product development,” and as ex-
ploitative in all other cases.

3 We standardized the proxies for the variables Subsidiary size, Subsidiary
technological capital, and Partners' technological capital in order to ease the in-
terpretation of regression coefficients.

4 This is the official definition provided by the World Bank Data Catalog for
the variable Regulatory quality (https://datacatalog.worldbank.org/regulatory-
quality-estimate-0).
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by both our variables, as the coefficients of variation for Innovation
quantity and Innovation quality are 2.37 and 2.19, respectively. Table 2
presents the correlation matrix and descriptive statistics for our vari-
ables. As some correlation coefficients are> 0.5, we computed the
maximum variance inflation factor (VIF) to check for multicollinearity
issues. As relevant values did not exceed the critical threshold of 10, we
can arguably rule out multicollinearity concerns (Kleinbaum, Lawrence,
Muller, & Nizam, 1998).

4. Results

Tables 3 and 4 present the findings of our analysis for Innovation
quantity and Innovation quality, respectively. More specifically, we re-
port the estimated coefficients, p-values (in brackets), and incidence
rate ratios (IRR)5 in order to gain more insights into the effect sizes of
relevant estimated coefficients.

Column (1) of both tables displays the results of the base model.

With regard to the controls, the positive and significant coefficient of
Subsidiary size (p < 0.01) in Table 3 indicates that larger firms perform
better in terms of innovation quantity, probably because they can afford
to embark on larger-scale projects. Table 3 also shows that newer
subsidiaries seem to outperform older ones, as indicated by the negative
and significant coefficient of Subsidiary age (p < 0.10). Both Tables 3
and 4 show a strong positive effect of Subsidiary technological capital on
the dependent variables (p < 0.01 in Tables 3 and 4), which suggests a
strong, cumulative effect of innovation activity. Moreover, a weak po-
sitive effect of Subsidiary alliance experience (p < 0.10) emerges in
Table 4. Conversely, the variable Technological distance shows a nega-
tive and significant effect on both innovation quantity and quality
(p < 0.01 in Tables 3 and 4), which reveals that firms benefit more
when they ally with partners that are not engaged in highly different
technological activities.

Similarly, Partners' technological capital has a negative and sig-
nificant effect for both Innovation quantity (p < 0.01 in Table 3) and
Innovation quality (p < 0.10 in Table 4). This suggests that having an
overly innovative partner might constrain the subsidiary's innovation
activity. Subsidiary-partner countries technology ratio displays a positive
and significant effect on both Innovation quantity (p < 0.10) and

Table 3
Results of the negative binomial models for Innovation quantity.

Innovation quantity

Explanatory variables (1) (2) (3)

Coefficient IRR Coefficient IRR Coefficient IRR

CD subsidiary-partner −0.342⁎⁎⁎ 0.711⁎⁎⁎ −0.805⁎⁎⁎ 0.447⁎⁎⁎ −0.427⁎⁎⁎ 0.652⁎⁎⁎

(−3.13) (−3.13) (−5.81) (−5.81) (−2.89) (−2.89)
CD parent-partner 0.025 1.026 −0.017 0.983 −0.622⁎⁎⁎ 0.537⁎⁎⁎

(0.14) (0.14) (−0.09) (−0.09) (−3.35) (−3.35)
Explorative alliances 0.315 1.370 0.091 1.095 −0.693⁎⁎ 0.500⁎⁎

(0.78) (0.78) (0.20) (0.20) (−2.22) (−2.22)
Subsidiary size 1.540⁎⁎⁎ 4.663⁎⁎⁎ 1.544⁎⁎⁎ 4.681⁎⁎⁎ 1.604⁎⁎⁎ 4.974⁎⁎⁎

(4.04) (4.04) (3.86) (3.86) (3.20) (3.20)
Subsidiary age −0.041⁎ 0.960⁎ −0.045⁎⁎ 0.956⁎⁎ −0.039⁎ 0.962⁎

(−1.87) (−1.87) (−2.06) (−2.06) (−1.72) (−1.72)
Subsidiary technological capital 0.576⁎⁎⁎ 1.779⁎⁎⁎ 0.565⁎⁎⁎ 1.760⁎⁎⁎ 0.514⁎⁎⁎ 1.673⁎⁎⁎

(6.23) (6.23) (6.44) (6.44) (4.96) (4.96)
Subsidiary alliance experience −0.016 0.984 −0.016 0.984 −0.016 0.984

(−1.14) (−1.14) (−1.00) (−1.00) (−0.84) (−0.84)
Technological distance −0.806⁎⁎⁎ 0.447⁎⁎⁎ −0.771⁎⁎⁎ 0.463⁎⁎⁎ −0.715⁎⁎⁎ 0.489⁎⁎⁎

(−6.31) (−6.31) (−5.83) (−5.83) (−6.10) (−6.10)
Partners' technological capital −0.495⁎⁎⁎ 0.609⁎⁎⁎ −0.455⁎⁎⁎ 0.635⁎⁎⁎ −0.429⁎⁎⁎ 0.651⁎⁎⁎

(−4.03) (−4.03) (−3.62) (−3.62) (−3.26) (−3.26)
Subsidiary-partner countries technology ratio 0.145⁎ 1.156⁎ 0.207⁎⁎⁎ 1.230⁎⁎⁎ 0.260⁎⁎ 1.297⁎⁎

(1.87) (1.87) (3.00) (3.00) (2.35) (2.35)
Portfolio size −0.309⁎⁎ 0.734⁎⁎ −0.320⁎⁎⁎ 0.726⁎⁎⁎ −0.274⁎⁎ 0.761⁎⁎

(−2.57) (−2.57) (−2.59) (−2.59) (−2.19) (−2.19)
Acquisition entry mode 5.036⁎⁎⁎ 153.855⁎⁎⁎ 5.263⁎⁎⁎ 193.014⁎⁎⁎ 5.159⁎⁎⁎ 173.975⁎⁎⁎

(4.61) (4.61) (4.44) (4.44) −3.5 (3.50)
Institutional quality −3.035 0.048 −4.317⁎ 0.013⁎ −2.291 0.101

(−1.25) (−1.25) (−1.74) (−1.74) (−0.75) (−0.75)
Independent partner −0.763⁎⁎⁎ 0.466⁎⁎⁎ −0.700⁎⁎⁎ 0.496⁎⁎⁎ −0.640⁎⁎⁎ 0.527⁎⁎⁎

(−3.44) (−3.44) (−3.26) (−3.26) (−3.08) (−3.08)
Explorative alliances ∗ CD subsidiary-partner 0.553⁎⁎⁎ 1.739⁎⁎⁎

(3.13) (3.13)
Explorative alliances ∗ CD parent-partner 1.275⁎⁎⁎ 3.579⁎⁎⁎

(4.25) (4.25)
Constant 2.948 19.067 5.012 150.259 1.812 6.120

(0.74) (0.74) (1.26) (1.26) (0.37) (0.37)
Ln alpha constant 0.907⁎⁎⁎ 2.476⁎⁎⁎ 0.885⁎⁎⁎ 2.423⁎⁎⁎ 0.794⁎⁎⁎ 2.213⁎⁎⁎

(6.75) (6.75) (6.34) (6.34) (4.97) (4.97)
No. of observations 161 161 161
Chi-squared 3392.424⁎⁎⁎ 25,895.705⁎⁎⁎ 7262.625⁎⁎⁎

Log pseudo-likelihood −405.540 −404.470 −400.856

Z-statistics in brackets.
⁎ p < 0.10.
⁎⁎ p < 0.05.
⁎⁎⁎ p < 0.01.

5 IRR is the ratio of two incident rates. The incident rate provides a measure of
the frequency with which an event occurs in a population over a period of time.
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Innovation quality (p < 0.01 in Table 4), while Portfolio size only has a
negative effect on Innovation quantity (p < 0.05 in Table 3), probably
due to the increase in coordination costs. Finally, both the entry mode
and the partner's ownership status have a strong effect on innovation
activity. With regard to the former, subsidiaries established through
acquisitions are more likely to have higher innovation quantity and
quality than those established as greenfield operations, as shown by the
strong positive coefficient for Acquisition entry mode in both tables
(p < 0.01). Finally, innovative performance seems to improve when
the partner company is also a (domestic or foreign) subsidiary of an-
other firm, as the variable Independent partner is negatively and sig-
nificantly associated with both measures of innovation in Tables 3 and
4 (p < 0.01).

With respect to the effects exerted by cultural diversity, Column 1 of
Tables 3 and 4 shows a significant, negative effect of CD subsidiary-
partner on both Innovation quantity and Innovation quality (p < 0.01 in
both tables), which provides full support for Hypothesis 1. More spe-
cifically, the IRR shows that each additional unit of cultural diversity
between the subsidiary and the partner company reduces the number of
patents (i.e., the quantity of innovation) by about 29% and the number
of forward citations (i.e., the quality of innovation) by about 34%.

Table 4
Results of the negative binomial models for Innovation quality.

Innovation quality

Explanatory variables (1) (2) (3)

Coefficient IRR Coefficient IRR Coefficient IRR

CD subsidiary-partner −0.409⁎⁎⁎ 0.664⁎⁎⁎ −1.717⁎⁎⁎ 0.180⁎⁎⁎ −0.476⁎⁎⁎ 0.621⁎⁎⁎

(−3.01) (−3.01) (−4.98) (−4.98) (−3.10) (−3.10)
CD parent-partner −0.310⁎⁎ 0.733⁎⁎ −0.407⁎⁎⁎ 0.666⁎⁎⁎ −0.610⁎⁎ 0.543⁎⁎

(−2.37) (−2.37) (−3.41) (−3.41) (−2.56) (−2.56)
Explorative alliances 0.673⁎ 1.960⁎ −0.068 0.934 0.157 1.170

(1.73) (1.73) (−0.15) (−0.15) (0.47) (0.47)
Subsidiary size −1.022 0.360 −1.454 0.234 −1.106 0.331

(−1.16) (−1.16) (−1.07) (−1.07) (−1.18) (−1.18)
Subsidiary age 0.024 1.024 0.023 1.024 0.026 1.026

(0.73) (0.73) (0.59) (0.59) (0.76) (0.76)
Subsidiary technological capital 0.724⁎⁎⁎ 2.062⁎⁎⁎ 0.795⁎⁎⁎ 2.215⁎⁎⁎ 0.694⁎⁎⁎ 2.001⁎⁎⁎

(4.11) (4.11) (4.08) (4.08) (3.47) (3.47)
Subsidiary alliance experience 0.042⁎ 1.043⁎ 0.041 1.042 0.043 1.044

(1.83) (1.83) (1.55) (1.55) (1.59) (1.59)
Technological distance −0.809⁎⁎⁎ 0.445⁎⁎⁎ −0.827⁎⁎⁎ 0.437⁎⁎⁎ −0.767⁎⁎⁎ 0.465⁎⁎⁎

(−4.90) (−4.90) (−4.70) (−4.70) (−4.65) (−4.65)
Partners' technological capital −0.241⁎ 0.786⁎ −0.135 0.874 −0.214⁎ 0.807⁎

(−1.89) (−1.89) (−1.00) (−1.00) (−1.72) (−1.72)
Subsidiary-partner countries technology ratio 0.284⁎⁎⁎ 1.328⁎⁎⁎ 0.424⁎⁎⁎ 1.527⁎⁎⁎ 0.279⁎⁎ 1.322⁎⁎

(2.63) (2.63) (3.59) (3.59) (2.36) (2.36)
Portfolio size −0.139 0.870 −0.163 0.850 −0.105 0.900

(−0.96) (−0.96) (−1.01) (−1.01) (−0.66) (−0.66)
Acquisition entry mode 3.894⁎⁎⁎ 49.127⁎⁎⁎ 4.746⁎⁎⁎ 115.146⁎⁎⁎ 3.607⁎⁎ 36.843⁎⁎

(2.75) (2.75) (3.32) (3.32) (2.29) (2.29)
Institutional quality −2.500 0.082 −5.142 0.006 −2.662 0.070

(−0.81) (−0.81) (−1.61) (−1.61) (−0.82) (−0.82)
Independent partner −1.200⁎⁎⁎ 0.301⁎⁎⁎ −1.079⁎⁎ 0.340⁎⁎ −1.172⁎⁎⁎ 0.310⁎⁎⁎

(−2.65) (−2.65) (−2.34) (−2.34) (−2.69) (−2.69)
Explorative alliances ∗ CD subsidiary-partner 1.497⁎⁎⁎ 4.468⁎⁎⁎

(4.68) (4.68)
Explorative alliances ∗ CD parent-partner 0.643⁎⁎ 1.903⁎⁎

(2.46) (2.46)
Constant 0.858 2.359 4.434 84.245 1.440 4.219

(0.17) (0.17) (0.83) (0.83) (0.28) (0.28)
Ln alpha constant 1.392⁎⁎⁎ 4.024⁎⁎⁎ 1.317⁎⁎⁎ 3.732⁎⁎⁎ 1.361⁎⁎⁎ 3.902⁎⁎⁎

(7.03) (7.03) (6.74) (6.74) (6.68) (6.68)
No. of observations 161 161 161
Chi-squared 2346.072⁎⁎⁎ 34,451.419⁎⁎⁎ 9550.268⁎⁎⁎

Log pseudo-likelihood −419.558 −414.859 −418.574

Z-statistics in brackets.
⁎ p < 0.10.
⁎⁎ p < 0.05.
⁎⁎⁎ If p < 0.01.

Fig. 1. Effect of interaction between alliance type and cultural diversity (sub-
sidiary-partner) on innovation quantity.
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Hypothesis 2 is supported only for Innovation quality, as cultural
diversity between the parent's home country and the partner's country
shows a negative and significant impact only in Column 1 of Table 4

(p < 0.05). The IRR suggests that each additional unit of cultural di-
versity between the parent and the partner reduces the number of
forward citations by about 27%.

Columns (2) and (3) report the tests of Hypotheses 3 and 4, re-
spectively. In those models, we introduced the interaction between
Explorative alliances and CD subsidiary-partner (column (2)) and the in-
teraction between Explorative alliances and CD parent-partner (columns
(3)), respectively. Specifically, the coefficient of the interaction term
between Explorative alliances and CD subsidiary-partner is positive and
significant for both Innovation quantity and Innovation quality (p < 0.01
in Tables 3 and 4), which supports Hypothesis 3. At the same time,
Column (3) of Tables 3 and 4 displays a positive and significant coef-
ficient for the interaction between Explorative alliances and CD parent-
partner (p < 0.01 for innovation quantity; p < 0.05 for innovation
quality), which supports Hypothesis 4. In this case, the IRR cannot be
directly employed to interpret the magnitude of the coefficient (Hilbe,
2008).

In order to gain more insight into Hypotheses 3 and 4, we plotted
the significant results by using the coefficient estimates (Zelner, 2009).
Figs. 1 and 2 confirm that innovation quantity and quality, respectively,
are less affected by cultural diversity between the subsidiary and the
partner in explorative alliances, being the slope of the line associated to
the latter less negative in both Figs. 1 and 2. We also plotted the result
of the interaction between explorative alliances and cultural distance
between partner and parent. Figs. 3 and 4 show that the slopes of the
lines accounting for the relationship between (parent-partner) cultural
diversity and innovation quantity and quality, respectively, are positive
for explorative alliances.

5. Discussion and conclusion

In this study, we analyzed the impact of cultural diversity on the
innovation performance of MNC subsidiaries, which stems from their
abilities to source knowledge through alliance partners and to re-
combine that knowledge with knowledge held internally. Accordingly,
we considered the role of multicultural diversity in light of the dual-
culture background of MNC subsidiaries, which encompasses a host-
country and a home-country dimension. More specifically, we claim the
host-country dimension to affect the sourcing of external knowledge,
while the home-country dimension to influence subsidiaries' abilities to
recombine knowledge with the MNC knowledge base.

Our results revealed that subsidiary innovativeness is hampered
when subsidiaries collaborate with partners from countries other than
their host and home countries. Moreover, while the host-country cul-
tural dimension affects both innovation quantity and quality, the home-
country cultural dimension seems to affect only innovation quality.
These negative effects are mainly due to the lack of common social
norms, values, and beliefs, as well as the presence of different inter-
pretative routines and schemes, which reduce the effectiveness of
knowledge sourcing and recombination. In addition, our research de-
monstrates that the net balance between the costs and benefits of cul-
tural diversity is contingent on the nature of the alliance. In this regard,
we find that for subsidiaries involved in explorative alliances, knowl-
edge sourcing and recombination become more sensitive to the crea-
tivity and variety aspects of cultural diversity, which allow them to pool
different knowledge, ideas, perspectives, problem-solving approaches,
cognitive schemes, and routines. In other words, in these circumstances,
the benefits associated with cultural diversity partially offset its costs,
making it a resource that can help sustain subsidiaries' innovativeness,
especially in the recombination process where the effect of cultural
diversity may even be positive.

We believe our study sheds new light on a number of theoretical
issues. First, we contribute to the international business and innovation
literature by responding to the recent call to analyze differences in
terms of innovative performance across MNC subsidiaries (Cantwell &
Piscitello, 2014) and by focusing on how subsidiaries leverage strategic

Fig. 2. Effect of interaction between alliance type and cultural diversity (sub-
sidiary-partner) on innovation quality.

Fig. 3. Effect of interaction between alliance type and cultural diversity
(parent-partner) on innovation quantity.

Fig. 4. Effect of interaction between alliance type and cultural diversity
(parent-partner) on innovation quality.
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alliances to create new technological solutions. This twofold contribu-
tion is in line with an emerging line of inquiry on the role of internal
and external networks in MNC innovation (Zaheer & Hernandez, 2011).
Accordingly, we extend our understanding of the joint impact of MNC
subsidiaries' internal and external networks on their innovation per-
formance (Anderson et al., 2002) by emphasizing the existence of a
dual-culture background. While typical cross-border alliance between
two firms located in their home countries suffer a “simple” double-
layered acculturation (Barkema et al., 1996), a cross-border strategic
alliance between two MNC subsidiaries entails more complexities due
to the subsidiaries' dual-culture backgrounds, which raises the chal-
lenge of a “multi-layered acculturation.”

Our disentanglement of the dual-culture background of subsidiaries
allows us to make a second important contribution to the strategic al-
liance literature in general and to the RDT in particular. Specifically,
our findings support the need to include the cultural context when
considering cross-border alliances (Steensma et al., 2000). Our research
confirms that the extent to which a firm can rely on external resources
to increase its innovativeness is influenced by cultural diversity, which
is likely to affect knowledge accessibility and the effectiveness of
knowledge acquisition between partners (Inkpen, 2000). We extend this
perspective by showing that when one of the alliance partners is a
subsidiary, cultural diversity should be assessed not only between the
partners (as detrimental in the knowledge-sourcing phase) but also with
respect to the home country (as detrimental in the knowledge-re-
combination phase). We provide an additional contribution by showing
that certain types of alliances can offset these negative effects—cultural
diversity becomes less of a concern (or even an advantage) when a
strategic alliance is explorative in nature.

Third, we provide new evidence on the impact of cultural differ-
ences between partners on performance (Bjorkman et al., 2007; Lee,
Kirkpatrick-Husk, & Madhavan, 2017). By showing how the impact of
diversity is moderated by the nature of an alliance, we offer novel in-
sights that can help improve the quality of cross-cultural research and
contribute to explaining the “paradox” of cultural distance (Bell &
Zaheer, 2007).

Our study also has several managerial implications. For instance,
our study informs managers and corporate executives operating in
subsidiaries of high-technology MNCs about the costs and benefits of
collaborating with culturally different partners. More specifically, ce-
teris paribus, our findings confirm the negative effect of cultural di-
versity on innovation performance. However, the situation may change
when subsidiaries establish explorative agreements focused on
searching novel domains, as the impact of cultural differences is dam-
pened in such cases.

Our study suffers from a number of limitations that may pave the
way for additional research. First, in order to assess subsidiaries' in-
novative performance, we rely on patent-based information, which
gives rise to a number of concerns despite its extensive use in empirical
studies. Therefore, we point to a need for similar research using alter-
native proxies. Second, we investigate the interplay between partners'
cultural diversity and the explorative nature of alliances, and its effect
on subsidiaries' innovative performance. However, other dimensions of
partners' diversity may be considered, such as functional, industrial,
and organizational diversity. Moreover, more fine-grained classifica-
tions of the nature of alliances could be examined by, for example,
better disentangling the exploitative types of alliances. Third, even
though Hofstede's approach is widely used in the literature to evaluate
cultural differences, it has also been subject to several criticisms (e.g.,
Javidan, House, Dorfman, Hanges, & de Luque, 2006). Therefore, future
studies may use different variables or develop novel measures to assess
cultural diversity in an attempt to uncover a more comprehensive
proxy. In particular, a more fine-grained measure of cultural diversity
could be employed to account for the differences within (rather than
across) countries. Alternatively, a time-variant measure together with a
panel data-approach could be applied to account for the social changes

underlying the evolution of cultures and for the variation of innovation
over time. Finally, as our research focuses on a high-technology in-
dustry (i.e., biotechnology), additional analyses that include other
sectors are required before the generalizability of our findings can be
determined.
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