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Effects on Time-To-Market and R&D Task Complexity as Moderator
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Abstract
As SMEs increasingly internationalize their innovation activities, our study strives to
improve our understanding of the coordination mechanisms that SMEs can adopt to
orchestrate these activities. Building on the evolutionary theory of organizations, we link
three established coordination mechanisms (centralization, formalization, and
socialization) to the time-to-market of SMEs’ product innovations. We also argue that the
complexity of the internationalized R&D tasks moderates the relationship between the
three coordination mechanisms and time-to-market. Survey data from 103 SMEs with
international innovation activities broadly support our theoretical account. With respect to
the main effects, our findings suggest that a high degree of centralization tends to prolong
the time-to-market, whereas formalization tends to shorten it. The moderation results
further indicate that centralization can become more beneficial when a firm
internationalizes highly complex R&D tasks, while formalization tends to become less
beneficial with increasing task complexity. Main and moderation effects with respect to
socialization are inconclusive. We discuss the implications of these findings for the

academic literature and management practice.



1 Introduction
In many countries, small and medium-sized enterprises (SMESs) build the backbone of the
economy (Ayyagari et al. 2007; Ling et al. 2008). Many high tech SMEs are niche players
and aim for a worldwide market and technology leadership to achieve critical economies
of scale (Qian and Li 2003). Due to global markets, international competition, and
increasingly dispersed knowledge (Teece 2007; von Zedtwitz and Gassmann 2002),
SMEs can benefit from tapping foreign knowledge (Sui and Baum 2014) and from
staying proximate to key markets and following key customers around the globe (Lu and
Beamish 2006; Naldi and Davidsson 2014). Many SMEs, like other firms, have therefore
started to internationalize R&D activities to adapt their products to local customer
requirements and to source local knowledge for global leverage (Kuemmerle 1997;
Mudambi 2008; Narula 2004). Innovation fostered by international R&D activities is
important for the prosperity of SMEs (Acs and Audretsch 1990; Mudambi and Zahra
2007). As coordination mechanisms facilitate international innovation activities, such
mechanisms play an increasingly important role for firms (e.g., Ambos and Schlegelmilch
2007; Martinez and Jarillo 1991). This is particularly true for SMEs, which, due to their
resource limitations (Lu and Beamish 2001), have even more stringent requirements for
the successful and efficient coordination of international activities. SMEs typically have
limited managerial cognition and may thus suffer from paying excessive attention to
individual issues because this can limit their ability to pursue other activities (McDermott
et al. 2009; Palmié et al.2015). This limited cognition in conjunction with the often
limited absorptive capacity brought about by constrained resources, might also impede
learning in SMEs and their international subsidiaries (Corredoira and McDermott 2014;

McDermott and Corredoira 2010). Due to these circumstances, their learning efforts—



which are important in innovation processes—are likely to benefit substantially from
purposeful coordination.

With few notable exceptions (e.g., Caruana et al. 1998), existing research on
coordination mechanisms for international activities has almost exclusively focused on
very large multinational enterprises (MNESs). However, previous research has illustrated
that SMEs and large firms differ in the challenges they face abroad (Vachani 2005) and,
at least in some instances, in the organizational structures they adopt and find effective
(Acs and Audretsch 1990; Qian and Li 2003; Terziovski 2010). Since key coordination
mechanisms such as centralization, formalization, and socialization are anchored in firms’
organizational structures (Gulati et al. 2009; Persaud 2005), the effects of international
coordination mechanisms may differ between SMEs and large established firms. Thus,
results from existing research on large MNEs are not necessarily transferable to SMEs,
and specific research on coordination in SMEs is required. Additionally, the literature on
the effects of coordination mechanisms has mostly addressed issues such as the extent of
intraMNE knowledge flows (Bjo'rkman et al. 2004; Ghoshal et al. 1994; Noorderhaven
and Harzing 2009; Yang et al. 2008), while paying rather little attention to more direct
innovation measures (Persaud 2005). Overall, there is little understanding regarding the
effects of specific coordination mechanisms on innovation performance, particularly not
in the context of SMEs.

The purpose of this article is to improve our understanding of this pivotal topic.
Building on the evolutionary theory of organizations (Dosi and Marengo 2007; Nelson
and Winter 1982), we analyze the effect of the three established coordination mechanisms
centralization, formalization, and socialization (Ambos and Schlegelmilch 2007;
Manolopoulos et al. 2011; Muethel et al. 2012; Nobel and Birkinshaw 1998; Reger 1999)

on an important aspect of SMEs’ innovation performance, viz. the time-to-market of their



product innovations. Time-related innovation measures are very important as delays in
market entry can massively reduce returns from innovations (Vesey 1991). As a
consequence, innovation speed is one of the most important ways to assess a firm’s
innovation performance (Kerssens-van Drongelen and Bilderbeek 1999; Keupp et al.
2012). Time-based measures of innovation performance are particularly appealing for our
purposes as the time it takes a firm to complete a task in need of coordination reflects the
success of the firm’s coordination efforts. Faster task completion typically indicates more
successful coordination (Kownatzki et al. 2013). We therefore develop six hypotheses
that link the three aforementioned coordination mechanisms as well as their interaction
effect with R&D task complexity to the time-to-market of SMEs’ product innovations.
Studying the moderating role of R&D task complexity is particularly crucial in the
context of SMEs as the resource scarcity that frequently characterizes them (Acs and
Preston 1997; Lu and Beamish 2001) usually allows them to devote less resources to
planning and analysis endeavors than larger firms (Lejarraga and Martinez-Ros 2014). As
a consequence, SMEs might find it especially difficult to absorb complexity (Corredoira
and McDermott 2014; McDermott and Corredoira 2010). Unique survey data from 103
German and Swiss high-tech firms with less than 2500 employees (we discuss the
reasoning for this sampling choice in Sect. 4.2) allows us to test our hypotheses
empirically, providing support for four of the six. The results suggest that a high degree
of centralization tends to prolong the time-to-market, whereas formalization tends to
speed up the innovation process. The result regarding socialization is inconclusive.
Moreover, we also found that the complexity of the internationalized R&D tasks
significantly moderates these effects for centralization and formalization, but not for
socialization. The moderation results suggest that centralization becomes more beneficial

for a fast innovation process when a firm internationalizes highly complex R&D tasks. In



contrast, formalization tends to become less beneficial with increasing task complexity.
All in all, the results provide broad support for our theoretical account. A supplementary
analysis further examines whether the effects of the coordination mechanisms differ
across smaller and larger firms in our sample. It reveals rather minor differences: On the
one hand, insignificant results for formalization and socialization indicate that these
mechanisms are neither more nor less effective vis-a-vis time-to-market in firms with up
to 500 employees (“traditional” SMES) than they are in firms with more than 500
employees. On the other hand, a high degree of centralization, which already displays a
detrimental main effect, seems to be even more harmful for traditional SMEs than for
larger firms. SMEs might thus resemble larger MNEs when it comes to the application of
formalization and socialization to orchestrate internationally dispersed R&D activities,
but should be even more cautious with regard to centralization.

Our study contributes to academic research and management practice in several
ways. First, it sheds light on the burgeoning phenomenon of SMEs with international
R&D activities. In particular, we help close the knowledge gap on the coordination
mechanisms that allow SMEs to orchestrate their international R&D activities
successfully. Second, we provide indications that the effects of the diverse coordination
mechanisms are moderated by R&D task complexity. Besides Noorderhaven and Harzing
(2009), our study is among the first to concern itself with factors moderating the effects of
coordination mechanisms. In so doing, it can show that centralization and formalization
are not uniformly “good” or “bad,” but that their effects depend on the nature of the task
that has to be coordinated. Third, this study extends the SME literature and sheds light on
medium-sized firms that usually “fall between the cracks” of the “traditional”
international SME and the large-firm-centered international coordination literatures, even

though these medium sized firms constitute a considerable share of all firms with



international activities (Simon 2009). Our findings suggest that these intermediate firms
with up to 2500 employees basically resemble “traditional” SMEs (with 500 employees
or less). Specifically, we do not observe significant differences in the effects exerted by
coordination mechanisms across both types of firms, except that the detrimental effect of
centralization is even more pronounced for smaller firms than for their bigger
counterparts. Fourth, by using time-to-market as a measure for innovation performance,
we respond to the call for more research on this important yet neglected construct (Keupp
et al. 2012). Fifth, our research holds important management implications for SMEs since
it focuses on coordination mechanisms, which represent “some of the most powerful
strategic levers” the managers can pull to realize their intentions (Gulati et al. 2009, p.
575; Persaud 2005).

The article is organized as follows. In the next section, we review the literature on
coordination mechanisms. Section 3 provides our theoretical frame work, i.e., the
evolutionary theory of organizations, and develops our hypotheses, before Sect. 4
describes sample, data collection, as well as our methodological approach. Section 5
presents the results of this study. In Sect. 6, we discuss the results and conclude with

theoretical and managerial implications.

2 Literature review
Coordination is defined as the alignment and integration of value-adding activities which
are interdependent but performed by different entities (Martinez and Jarillo 1991,
Srikanth and Puranam 2011; Thompson 1967). The literature traditionally emphasizes
three mechanisms that firms apply to accomplish coordination. This “common threefold
conceptualization” of coordination mechanisms comprises centralization, formalization,

and socialization (Sundaram and Black 1992, p. 742; also see Ambos and Schlegelmilch



2007; Nobel and Birkinshaw 1998). Centralization refers to the distribution of decision
rights between the parent firm and its subsidiaries. In highly centralized MNEs, decision-
making power is retained at the parent firm, whereas subsidiaries are very autonomous in
MNEs characterized by a low degree of centralization (Ambos and Schlegelmilch 2007;
Nobel and Birkinshaw 1998). Formalization designates “the extent to which rules,
procedures, instructions, and communications are written” (Pugh et al. 1968, p. 75).
Organizational socialization is the process by which “an individual is taught what
behaviors and perspectives are customary and desirable within the work setting” (Gupta
et al. 1999, p. 210). Most research on coordination has tackled large MNEs. Studies
focusing on large firms have analyzed the effects of centralization, formalization, and
socialization on the extent of intra-firm knowledge exchange (Bjorkman et al. 2004; Daft
and Lengel 1986; Galbraith 1973; Ghoshal et al. 1994; Gupta and Govindarajan 2000;
Noorderhaven and Harzing 2009; Tsai 2002), on subsidiary initiative-taking and
development (Birkinshaw and Hood 1998; Birkinshaw 1997; Birkinshaw et al. 1998;
Paterson and Brock 2002), on innovation creation (Ghoshal and Bartlett 1988;
Kleinschmidt et al. 2007; Persaud 2005; Zaltman et al. 1973), and on firm performance
(Adler and Borys 1996; Adler 1999; Barczak and McDonough 2003; Kawakami et al.
2012). What is largely missing in this stream of research is an examination of time-based
measures, even though time-based measures (e.g., speed of the innovation process;
achievement of delivery-time goals) play a critical role in a firm’s competitiveness
(Kerssens-van Drongelen and Bilderbeek 1999; Keupp et al. 2012; Vesey 1991) and can
be especially appropriate to indicate the efficiency of coordination efforts. The faster an
organization accomplishes a task in need of coordination, the more efficient the

coordination among the involved parties tends to be (Kownatzki et al. 2013).



Further, even though work on the application of coordination mechanisms is
extensive, comparatively little attention has been paid to the effects of coordination
mechanisms in smaller firms. This one-sided allocation of attention is detrimental as it
has been pointed out repeatedly that different coordination mechanisms might be
appropriate for firms of different sizes to accomplish given activities (Acs and Audretsch
1990; Qian and Li 2003; Terziovski 2010). Thus, the effects observed in a sample of very
large firms might not hold for small firms, and scholars should be cautious not to transfer
insights prematurely from one size class to another. Exceptions that have analyzed
coordination mechanisms in the small firm context include Terziovski (2010) and
Kawakami et al. (2012) who observed that formalization can enhance SME performance.
Caruana et al. (1998) found that increasing centralization limits the entrepreneurial
orientation of exporting SMEs, while formalization may increase it. Moreover, Cosh et al.
(2012) also find that formalization can enhance SMEs’ innovation performance, whereas
centralization produced a negative effect on innovation performance in their study. Our
study joins these rare efforts. To the best of our knowledge, it is the first effort to
investigate the mechanisms by which SMEs coordinate their international innovation
activities.

Finally, previous coordination research has scarcely discussed factors that can
moderate the effect of coordination mechanisms. Studies applying a typology of
subsidiary roles and suggesting significant differences in the prevalence of centralization,
formalization, or socialization across different subsidiary roles tend to implicitly
acknowledge the existence of moderating factors (e.g., Ambos and Schlegelmilch 2007;
Birkinshaw and Morrison 1995; Gupta and Govindarajan 1991; Nobel and Birkinshaw
1998). Noorderhaven and Harzing (2009) explicitly consider the interaction effect

between centralization and intensive social exchange across MNE units on the extent of



knowledge sharing within MNEs. The general scarcity of research along these lines is
detrimental as it impedes our understanding of the conditions under which specific
coordination mechanisms are particularly useful.

By using the time-to-market of product innovations as its outcome variable, by
examining SMEs, and by introducing R&D task complexity as a moderator of the
relationships between coordination mechanisms and time-to-market, our study intends to

help close the three identified gaps.

3 Theoretical framework and hypotheses
Multiple reasons suggest using an evolutionary perspective for our purposes. First, Kogut
and Zander’s (1993) article demonstrates the significance of the evolutionary perspective
for studying cross-border activities of multinational corporations (Tallman 2003). Second,
the activities with which this perspective is concerned explicitly include “the patterning of
particular ways of attempting to innovate” (Nelson and Winter 1982, p. 133). Third, the
evolutionary perspective acknowledges the importance of organizational structures—of
which centralization, formalization, and socialization are parts (Gulati et al. 2009;
Persaud 2005; Pugh et al. 1968)—for the performance of such activities and the resulting
outcomes (Dosi and Marengo 2007; Gavetti and Levinthal 2004; Nelson and Winter
1982). Finally, the evolutionary perspective views the speed with which firms perform
relevant activities as a critical factor for their competitiveness (Kogut and Zander 1993;
Nelson and Winter 1982). We therefore build on the evolutionary theory of organizations
to examine the effect of organizational structures (coordination mechanisms) by which
SMEs govern their international innovation activities on the time-to-market of SMEs’

product innovations.
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The evolutionary theory of organizations emphasizes the emergent and path-
dependent nature of organizational structures and activities (Dosi and Marengo 2007).
Organizational structures emerge and evolve through the interplay of various factors such
as deliberate action of boundedly rational agents, unintentional outcomes of their actions,
and “random events” (Dosi and Marengo 2007; Nelson and Winter 1982, p. 4). Although
organizational structures can in principle be modified, the structures present at any given
time tend to be relatively fixed for the moment and constrain and shape the agents’
current actions (Dosi and Marengo 2007; Nelson and Winter 1982). Similarly, their
actions are constrained by the existing organizational routines. An organizational routine
is “a bundle of coordinated activities that evolves slowly through local learning and
typically involves substantial elements of tacit knowledge and context dependence”
(Gavetti and Levinthal 2004, p. 1313). Routines guide organizational members in
performing their tasks. By performing his/her task, each organizational member generates
a stream of messages that other members react to. By adhering to established routines in
performing their tasks, organizational members help the recipients of their messages to
react correctly and smoothly. By facilitating coordination among members, routines can
thus contribute to superior organizational performance (Nelson and Winter 1982). When
organizational members try to deviate from established routines—or try to create new
routines where none existed before—they introduce “some hesitation and awkwardness”
into the organization and do so “at an opportunity cost in terms of forgone uses of
conscious attention” (Nelson and Winter 1982, p. 85). These remarks illustrate a central
assumption of the evolutionary theory of organizations, namely that transmitting
knowledge is not costless, but time consuming and expensive (Nelson and Winter 1982;
Tallman 2003). The speed with which firms can transmit valuable knowledge internally is

a key determinant of their competitiveness (Kogut and Zander 1993). And their ability to
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do so substantially depends on the organizational structures which they have implemented
(Nelson and Winter 1982; Verbeke 2003).

Following the “common threefold conceptualization” of coordination mechanisms
anchored in organizational structures (Sundaram and Black 1992, p. 742; also see, e.g.,
Ambos and Schlegelmilch 2007; Nobel and Birkinshaw 1998), we subsequently focus on
centralization, formalization, and socialization to depict the coordination mechanisms by
which SMEs with internationally dispersed R&D activities orchestrate these activities.
We develop three hypotheses to study the effects of the three specific coordination
mechanisms on the time-to-market of an SME’s product innovations. Afterward, our
analysis goes beyond examining main effects since the seminal work on evolutionary
theory already suggests that the “importance and efficacy of [... organizational structures]
may be expected to vary among tasks” (Nelson and Winter 1982, p. 110). We therefore
develop three additional hypotheses that study the interaction effects between the

aforementioned elements and the task complexity of the internationalized R&D activities.

3.1 Hypothesis 1: The main effect of Centralization

Centralization refers to the distribution of decision rights between the parent firm and its
subsidiaries. In highly centralized MNEs, decision-making power is retained at the parent
firm, whereas subsidiaries are very autonomous in MNEs characterized by a low degree
of centralization (Ambos and Schlegelmilch 2007; Nobel and Birkinshaw 1998). We
expect that a multinational SME, which has highly centralized decision-making for its
international innovation activities needs a lot of time to introduce product innovations to
the market.

A major advantage of internationalizing R&D activities is that foreign subsidiaries

can typically interact more extensively and closely with local actors than can their sister
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units situated elsewhere (Mu et al. 2007). As a consequence, they can usually assimilate
more knowledge from their local environment (Andersson et al. 2001, 2005; Mudambi
and Zahra 2007), which allows them to create capabilities that might be unique within the
MNE (Cantwell and Mudambi 2005) and to recognize opportunities in their local market
(Ambos et al. 2010; Birkinshaw et al. 2005). If decision-making power is decentralized,
they can devise responses to these opportunities on their own and, e.g., modify existing
products to meet local needs. A high degree of centralization, in contrast, is likely to
impede such responses. In a highly centralized MNE, a subsidiary that becomes aware of
a promising opportunity in its local market has to communicate its observation—and
potentially any ideas on how it would like to react—to its parent firm so that the latter can
decide on these issues. Evolutionary theory suggests that these processes take time. First,
it acknowledges that communication is rarely perfect (e.g., Nelson and Winter 1982, p.
67). Information that the recipient finds essential might be left out, misunderstood, or get
lost, causing a need for clarification and delay (Ross and Staw 1993; Shimizu 2007).
Second, the information the foreign subsidiary needs to transmit to the parent firm is
easily ambiguous to the latter as it contains elements that are specific to the subsidiary’s
environment and to its capabilities (cf. Nelson and Winter 1982, pp. 73, 91). In order for
the parent firm to base appropriate decisions on this information, ambiguity should be
reduced. While reducing ambiguity is possible, it is time-consuming, costly, and not
totally effective (Nelson and Winter 1982, p. 89). Third, parent firm managers must
generally deal with numerous issues and do not have the capacity to attend to each of
them immediately (Nelson and Winter 1982, p. 67). These reasons especially apply to
SMEs. For one thing, SMEs tend to rely heavily on knowledge that emerges in their
environment, e.g., on spillovers from R&D centers of larger firms, local universities (Acs

et al. 1994, 2008), and other non market institutions (Corredoira and McDermott 2014).
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For another, managerial capacity is a particularly scarce and highly stressed resource in
smaller firms (Acs and Preston 1997; Lu and Beamish 2001). Therefore,
Hypothesis 1: The more an SME has centralized decision-making for its
international innovation activities, the more time it will need to introduce product

innovations to the market.

3.2 Hypothesis 2: The main effect of Formalization
Formalization designates “the extent to which rules, procedures, instructions, and
communications are written” (Pugh et al. 1968, p. 75). We expect that a high degree of
formalization of its international innovation activities will shorten the time that a
multinational SME needs to introduce product innovations to the market.

In evolutionary theory, successful communication among organizational members
is crucial for a smooth functioning of the firm (Nelson and Winter 1982, p. 104). A firm
runs smoothly when its members perform appropriate jobs at any given time (Nelson and
Winter 1982, p. 100). Information about which job is appropriate in a specific situation is
contained in messages they receive from other organizational members. To actually select
the appropriate one from the repertoire of possible jobs, members have to interpret
incoming messages correctly (Nelson and Winter 1982, pp. 100, 104). A lapse in doing so
tends to have “disruptive effects on organizational performance” (Nelson and Winter
1982, p. 107). Formalization can help firms avoid such disruptions as it typically reduces
the ambiguity that occurs in communication, especially if the involved parties are spread
internationally and do not share the same background (Ghoshal et al. 1994; Kogut and
Zander 1993). By reducing such disruptions, formalization contributes to a shorter time-

to-market of product innovations.
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Moreover, formalization contributes to the routinization of decision-making
(Nobel and Birkinshaw 1998). It is a core assumption of evolutionary theory that the
routinization of activities contributes to the smooth functioning of a firm by facilitating
the interpretation of incoming messages and by suppressing deliberate choice and
hesitation (e.g., Nelson and Winter 1982, pp. 85, 104). Eliminating hesitation should also
speed up the innovation process.

Insights into previous research suggest that the positive effect of formalization on
the time-to-market of a firm’s new products is particularly likely to materialize in small
firms. While the overall findings on the impact of formalization on innovation-related
outcomes are mixed (Cardinal 2001; Salomo et al. 2007; Tatikonda and Montoya-Weiss
2001), several scholars have pointed out that high levels of formalization can have a
positive effect if firms refrain from adopting an undifferentiated approach to
formalization, but choose its content and scope wisely (Baum and Wally 2003; Cardinal
2001; Persaud 2005). As SMEs tend to experience less pressure to formalize activities
than large firms (Lejarraga and Martinez-Ros 2014; Roth well and Dodgson 1994), we
expect that SMEs are in a particularly good position to apply formalization in a refined
manner and make the best of it. Further, SMEs frequently rely on “off-the-shelf
technologies from other fields” for their innovative activities rather than inventing the
technology underlying their products from scratch (Mascarenhas 1999, p. 262).

Using known technologies in product development facilitates the codification of
the involved knowledge (Kogut and Zander 1993). Improved codification, in turn, can
lead to a faster transfer of knowledge (Zander and Kogut 1995) and should hence further
contribute to the positive effect of formalization on the speed with which firms can

introduce product innovations. Therefore,
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Hypothesis 2: The higher the degree of formalization of its international
innovation activities, the less time an SME will need to introduce product

innovations to the market.

3.3 Hypothesis 3: The main effect of Socialization
Through socialization, organizational members develop common expectations and shared
values that promote likeminded decision-making (Nobel and Birkinshaw 1998, p. 483).
Evolutionary theory suggests that a high degree of socialization in international
innovation activities will shorten the time that a multinational SME needs to introduce
product innovations to the market.

The idea of the firm as a social community is “central” to evolutionary theory
(Kogut and Zander 2003, p. 511). Socialization facilitates coordination as it contributes to
the emergence of joint goals and a common understanding of how tasks may be per
formed (Nelson and Winter 1982, p. 120; Tallman 2003). It fosters the routinization of
individual behavior (Kogut and Zander 2003). Thus, organizational members can better
assess what their colleagues expect from them, what they need, and how they will behave.
Shared goals can increase the willingness of knowledge-holding subsidiaries to share
their knowledge with other units—subsidiaries that only pursue their own ends might
refrain from transferring valuable knowledge to other units fearing that losing control
over a valuable resource weakens their position of power within the MNC (Bjorkman et
al. 2004; Mudambi and Navarra 2004). Shared goals further reduce remaining
ambiguities (Brown and Eisenhardt 1995). These effects ease internal knowledge
exchange (Tallman 2003) and add to the routine functioning of the firm (Nelson and
Winter 1982, p. 120). We expect socialization mechanisms to be particularly powerful in

SMEs (Di Gregorio et al. 2009; Yetim and Yetim 2006). Due to their smaller headcount
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compared with larger firms, every employee who is exposed to socialization represents a
larger share of the workforce in smaller than in larger firms. This, in turn, increases the
odds that further employees interact with someone who has been exposed, which fosters
the diffusion of joint goals and a common understanding. Their continuing interaction
will subsequently further strengthen joint goals and common understanding. Hence,
Hypothesis 3: The higher the degree of socialization of its international R&D
staff, the less time a multinational SME will need to introduce product innovations

to the market.

3.4 Hypothesis 4: The interaction effect of Centralization and Task Complexity
While Hypothesis 1 highlighted why centralization tends to slow down the innovation
process, we do not expect that centralization is equally bad for the time-to-market across
diverse conditions. Rather, centralization may be more advantageous when the
multinational SME has internationalized very complex R&D tasks. Complex tasks are
characterized by considerable interdependencies (Gupta and Govindarajan 1991). When
they are dispersed internationally, various units of the multinational SME will become
dependent upon each other’s actions. Such interdependencies, in turn, yield a substantial
need for coordination among units (Ambos and Schlegelmilch 2007). If coordination is
decentralized, the involved units will have to interact extensively with each other. These
interactions are subject to the problems outlined above, viz. imperfection of
communication, ambiguity caused by differences in units’ environments and capabilities,
and limited capacity to attend to incoming messages immediately. If coordination fails
and a unit does something other units did not expect, “amplified disruptive effects on
organizational performance” (Nelson and Winter 1982, p. 107) can occur as every attempt

to cope with such a deviation may result in further departures from existing routines.
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Therefore, Nelson and Winter (1982, p. 116) conclude: “In functioning complex systems
[...], it is highly unlikely that undirected change in a single part will have beneficial
effects on the system.” Such “undirected change in a single part” is less likely to occur
when decision-making is retained at the parent firm. Moreover, even though the above
problems might also impede communication between the parent firm and a foreign R&D
unit, they are probably much more pronounced when the coordination of complex tasks
has to be attained by decentralized efforts: When diverse interdependent units have to
interact with each other and coordinate themselves, the amount of communication
typically exceeds the amount of communication that is necessary when decision-making
is centralized (Ghoshal et al. 1994). With complex tasks, centralization hence reduces the
likelihood that the above problems manifest themselves and delay the innovation process.
We therefore expect SMEs to benefit from centralization when coordinating complex
tasks. It might well be that these positive effects of centralization are less pronounced in
large firms as the latter tend to offer a broader product portfolio and serve more markets
than smaller firms (Terziovski 2010; Vossen 1998). The diversity of their product
portfolio and the multitude of markets served may restrict the extent to which decision-
making can be efficiently centralized at headquarters in large firms (Birkinshaw and
Morrison 1995; Rugman and Verbeke 1992). Rather, a large product portfolio and a huge
variety of markets served stimulate the emergence of geographically dispersed centers of
excellence within the firm that assume international responsibility for specific products or
markets within the multinational corporation (Frost et al. 2002; Holm and Pedersen
2000). Yet, as our focus is on small firms,

Hypothesis 4: There is an interaction effect between centralization and R&D task

complexity such that the more complex the internationalized R&D tasks are, the

more beneficial centralization becomes for the time-to-market.
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3.5 Hypothesis 5: The interaction effect of Formalization and Task Complexity
Hypothesis 2 explains why formalization tends to contribute to a short time-to-market.
However, we also expect the benefits of formalization to diminish as task complexity
increases.

First, when a task is highly complex, it becomes extremely cumbersome to
identify, specify, and explicate all relevant alternatives ex ante in order to encode them in
rules and documents (Noorderhaven and Harzing 2009). A firm which still aims to do so
will probably have to devote considerable resources to this endeavor and spend a lot of
time on it. These effects may prolong the time-to-market. Second, a high degree of
formalization can impede the adaptation of routines, even if the routines do not work very
well and adapting them would be appropriate (Crozier 1964; Kieser and Walgenbach
2003). This is because employees might be afraid of being held accountable for the poor
performance and therefore look for ways to exculpate themselves. Following existing
rules word-for-word is one possible way for them to demonstrate that they have done
exactly what was expected of them. This leads to the paradoxical result that rules and
routines are frequently reinforced when they should rather be changed (Kieser and
Walgenbach 2003). The more formalized the underlying rules are, the more likely this
paradoxical situation is to emerge because formalization tends to increase the specificity
and reduce the vagueness of rules (Manolopoulos et al. 2011; Pugh et al. 1968). As high
levels of complexity aggravate identifying, specifying, and encoding all relevant alter
natives in formal rules ex ante (Noorderhaven and Harzing 2009), complexity increases
the likelihood that formal rules turn out to be inappropriate, yet are closely followed by
employees for reasons of exculpation.

As SMEs are typically characterized by resource scarcity (Acs and Preston 1997,

Lu and Beamish 2001), they can usually devote fewer resources to their planning
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endeavors than larger firms (Lejarraga and Martinez-Ros 2014). As a consequence, the
difficulties to absorb complexity and formulate appropriate rules in complex situations ex
ante are likely to be pronounced for SMEs. Therefore,
Hypothesis 5: There is an interaction effect between formalization and R&D task
complexity such that the more complex the internationalized R&D tasks are, the

less beneficial formalization becomes for the time-to-market.

3.6 Hypothesis 6: The interaction effect of Socialization and Task Complexity
Hypothesis 3 argues that a high degree of socialization tends to be associated with a short
time-to-market. We expect that this beneficial effect becomes even stronger when a firm
internationalizes highly complex R&D tasks.

Socialization fosters the emergence of shared values, beliefs, interests, and
understanding among organizational members (Ouchi 1980; Turner and Makhija 2006).
As highly socialized organizational members tend to accept the organization’s goals as
their own, socialization reduces differences between individual and organizational goals
and hence pro motes goal congruence among members and reduces their inclination to
behave opportunistically (Perrone et al. 2003). For instance, this effect could increase
subsidiaries’ willingness to share valuable knowledge with other units, even though they
relinquish control over a potential source of power by doing so (Bjorkman et al. 2004;
Mudambi and Navarra 2004). Sharing the same values and beliefs typically makes people
interact more intensely and exchange knowledge more extensively (Bresman et al. 1999;
Zander and Zander 2010). Such increases in knowledge exchange should be particularly
useful when a group of individuals strives to accomplish a complex task, in which
individuals depend heavily on one another and in which higher needs for coordination

and adjustments arise (Turner and Makhija 2006). Moreover, sharing the same beliefs and

20



understanding, they “could leave many things unsaid and could start from a point of
substantial agreement,” resulting in a fast and con sensual exchange (Wilkins and Ouchi
1983, p. 476). Highly socialized employees should also be more likely to help their
colleagues resolve any problem that might emerge because cooperative behavior is
encouraged by their tendency to accept “short-term imbalances in rewards” (Perrone et al.
2003, p. 427). Such cooperativeness seems to be particularly valuable in complex tasks,
in which problems are more likely to occur. These arguments can be expected to apply
especially to SMEs. As outlined in Hypothesis 3, the smaller headcount of SMEs and the
higher exposure of SME employees to socialized colleagues are likely to increase the
effectiveness of socialization mechanisms (Di Gregorio et al. 2009; Yetim and Yetim
2006). Therefore,

Hypothesis 6: There is an interaction effect between socialization and R&D task

complexity such that the more complex the internationalized R&D tasks are, the

more beneficial socialization becomes for the time-to-market.

4. Data and methods
4.1 Data sample and data collection
In order to test our hypotheses, we collected data through a survey among Swiss and
German small and medium-sized enterprises. Several reasons speak in favor of this
country focus: Switzerland and Germany feature a relatively large number of small and
medium-sized companies, and Swiss and German firms exhibit a high degree of
internationalization, also with respect to R&D (Hollenstein 2005; von Zedtwitz and
Gassmann 2002). For data collection, we contacted different industry associations
(SwissMEM; ICTSwitzerland; Medtech Switzerland; the German Chamber of Commerce

& Industry; Switzerland Global Enterprise). We specifically asked for companies that
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established at least one R&D subsidiary in a foreign country at least 5 years prior to the
survey. In order to gain a more comprehensive picture of relatively small multinational
enterprises, we focused on high-tech, small and midsized companies with a company size
of up to 2500 employees (see the subsequent paragraph for more details on this sampling
choice). This resulted in a list of 660 companies with direct contact to top management.
We contacted the top management of each company by mail to ask for participation in
this survey. The survey was conducted from July 2013 to February 2014 and yielded 107
completed responses of individual companies. We excluded responses of four companies
because of too much missing data. The final sample hence comprises 103 companies with
no or only few missing data, giving a response rate of 15.6 %. These companies represent
more than 200 international R&D subsidiaries. To a large extent, these companies are
active in the manufacturing industry. Most of them operate in niche markets; the average

R&D intensity amounts to 8.3 % of firm sales and average firm size to 879 employees.

4.2 Firm size as a sampling criterion
As per definition, a multinational enterprise is a firm that operates across borders—i.e.,
maintains at least one subsidiary in another location than its home country—regardless of
the amount of people it employs (Bartlett and Ghoshal 1998). However, international
management research often adopts a focus on very large firms with multibillion revenues,
sites in dozens of countries, and several ten-thousand employees (e.g., Bartlett and
Ghoshal 1998; Birkinshaw 1997; Birkinshaw et al. 1998; Ghoshal and Bartlett 1988;
Gupta and Govindarajan 2000; Rugman and Verbeke 2004; Tsai 2002). In contrast, the
SME literature typically studies companies with less than 500 employees (Mazzucato and
Parris 2014; OECD 2005). Firms of an intermediate size with up to 2500 employees are

caught between these extremes, but constitute highly relevant objects of research since
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they represent a considerable share of all companies with international activities (Simon
2009).

Previous research has occasionally argued that overall firms that slightly exceed
the 500 employee threshold are more likely to resemble SMEs with international
activities than the very big MNEs frequently emphasized in the international management
literature and included them in studies on SME internationalization (e.g., Karagozoglu
and Lindell 1998). We followed this example and focus on firms with up to 2500
employees, especially as doing so allows us to examine whether the coordination
mechanisms exert substantially different effects across “traditional” SMEs with 500
employees or less and somewhat larger firms (see the supplementary analysis in Sect.

5.1).

4.3 Measures
The measures applied in this survey are based on existing, validated scales when possible.
Most measures consist of multi-item constructs where each item was measured on a
seven-point Likert-scale anchored at “strongly agree” (1) and “strongly disagree” (7),
unless stated otherwise. We calculated a composite score for each multi-item construct
that equals the mean of its corresponding items (Kellermanns et al. 2012; Keupp et al.

2011).

4.3.1 Dependent variable
Following previous research (e.g., Baker and Sinkula 2007; Perols et al. 2013; Tatikonda
and Montoya-Weiss 2001), a seven-point scale was used to depict the time-to-market of a
firm’s product innovations relative to industry standards. A value of “1” indicates that a

firm needs much more time to develop the products in its portfolio than its nearest
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competitors in the industry do. In contrast, a value of “4” means that its development
speed equals industry standards, and a value of “7” indicates that the firm develops its

products much faster than comparable firms.

4.3.2 Independent variables and moderator
The constructs for the coordination mechanisms centralization, formalization, and
socialization are based on previous studies utilizing these mechanisms within the context
of global R&D (Ambos and Schlegelmilch 2007; Manolopoulos et al. 2011; Martinez and
Jarillo 1989; Nobel and Birkinshaw 1998). Centralization of decision-making for
international innovation activities was measured as the degree to which a decision is
taken by the headquarters versus the subsidiary regarding the direction of subsidiaries’
innovation activities and definition of subsidiaries’ documentation standards and
innovation project norms (a = 0.746). Formalization of international innovation activities
measures the degree to which a company applies formalized procedures for technical
documentation and communication standards (a = 0.697). The construct socialization of
international R&D staff is based on the degree to which a company uses expatriates or
international training programs in foreign subsidiaries with innovation activities (o =
0.694). Dispersed tasks vary in their degree of complexity (Mudambi 2008), and thus the
moderator variable degree of R&D task complexity measures how complex the
innovation tasks handled by the subsidiaries are. We weighted different activities based
on their complexity with pure maintenance being the least complex (rated 1 point),
followed by engineering with little complexity (2 points), product development being
moderately complex (3 points), and research being the most complex one (4 points). We
included activities in our calculations if they made up at least 5 % of a respondent’s total

activities. To determine the overall degree of R&D task complexity, we summed up the
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points given for the R&D tasks affected by international coordination, yielding scores for
task complexity ranging from 1 (i.e., low task complexity) to 10 (i.e., very high task
complexity). All independent variables and the moderator were standardized prior to

calculating interaction terms and conducting regressions (Aiken and West 1991).

4.3.3 Control variables
We included common control variables for studies in the field of international R&D. In
particular, we control for firm size (logged) measured by the logged number of fulltime
employees, for R&D intensity measured as R&D expenditures relative to sales, for firm
age (logged) measured in logged years and for industry affiliation (even though most

respondents are active in the machinery industry).

4.4 Common method variance, reliability, and validity of measures
Following the recommendations by Chang et al. (2010) and Podsakoff et al. (2003), we
employed multiple procedural (ex ante) and statistical (ex post) approaches to rule out
single respondent bias and common method variance (CMV). The procedural approaches
included: different question for mats and scale anchors for our constructs; a cover story to
create a psychological separation between independent and dependent variables;
counterbalancing the question order; assuring respondents of the anonymity and
confidentiality of our study and that there are no right or wrong answers, and to answer as
honestly as possible (Podsakoff et al. 2003). In terms of statistical remedies to counter
CMV, we employed Harman’s one-factor test which indicated no bias caused by CMV
(three factors emerged, the first only explaining 27.28 % of the variance; see Podsakoff
and Organ 1986). We also ran a factor analytic model in which all items of our key

constructs (independent and dependent variables) were forced to load on only one factor.
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The poor-fit indices displayed by this model (CFI = 0.501; AGFI = 0.576; TLI = 0.252)
suggest that common method bias is not a problem in this study (Menon et al. 1996).
Overall, the various approaches unanimously suggest that our results are unlikely to be
biased substantially by CMV.

The reliability and validity of our scales were tested using diverse approaches. All
of these methods consistently indicate high levels of reliability and validity. Their
reliability was examined by calculating Cronbach’s alpha (Nunnally and Bernstein 1994).
Convergent validity was assessed by applying principal component factor analysis with
oblique rotation.! Our items formed three scales.? Table 1 details loadings, cross-loadings,
and communalities for these items. High direct factor loadings and low cross-loadings
indicate a high degree of convergent validity (Hair et al. 1998).

Finally, discriminant validity was examined by calculating average variance
extracted and comparing its square root to the correlation coefficients among the scales
(Staples et al. 1998). This analysis indicates high levels of discriminant validity (see

Table 1).

5 Results
Table 2 gives descriptive statistics and correlations for the key variables. The table
suggests that multi collinearity among variables is not an issue as all correlation
coefficients are well below the value of 0.9 (Hair et al. 1998). Moreover, computing
variance inflation factor (VIF) indices further alleviated multicollinearity concerns

(maximum VIF = 1.71; mean VIF = 1.51; see Chatterjee et al. (2000)).

1 We used oblique rotation because we expected the emerging factors to be theoretically related (Hair et al.
1998).

2 Both the Bartlett test of sphericity (v2 = 138.577 with 15 df, p = 0.000) and the Kaiser—Meyer—Olkin
measure of sampling adequacy (MSA = 0.658) indicated the data were eligible for factor analysis. A factor
was retained prior to rotation if its eigenvalue exceeded unity (Kaiser—Guttman criterion).
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Table 1. Final set of oblimin-rotated factors

Item (paraphrased) Loading on oblimin-rotated factor

1 2 3
Centrali Formali Socializ Commu
zation zation  ation nality

CENT1: HQ determines foreign site innovation

activities 0.8650 0.0830 0.2057 0.7975
CENT2: HQ defines documentation standards

and innovation project norms 0.8777 0.1964 0.0608 0.8126
FORML: Defined technical standards 0.2673 0.8149 0.1176 0.7493
FORMZ2: Defined communication standards 0.0731 0.8846 0.1039 0.7987
SOC1: Expatriates at foreign sites 0.1212 0.0584 0.8786 0.7901
SOC2: International training 0.1628 0.1749 0.8245 0.7369
Eigenvalue 2.56 1.12 1.01

Proportion of variance explained 27.28% 25.43% 25.37%
Cumulative variance explained 27.28% 52.71% 78.08%

Bold print designates direct (main) loadings.

We applied regression analysis to test our hypotheses. While it is common
practice even in the most prominent journals of the management field to base causal
claims on a regression analysis of cross sectional data (see, e.g., Garriga et al. 2013;
Lenox et al. 2010; Shepherd et al. 2011; Tatikonda and Montoya-Weiss 2001), readers
should bear in mind that a cross-sectional design, strictly speaking, only allows to infer
associa tion, not causality. Our findings might hence be considered tentative (also see,
e.g., Garg et al. 2003; Margolis and Molinsky 2008; Sidhu et al. 2007). Since the
dependent variable is conditioned on values between 1 and 7, we estimated Tobit
regression models (Greene 2003). We specified these models to report robust (Huber
White) standard errors to correct for potential heteroscedasticity. The models were
constructed incrementally by first entering only the controls in a baseline model (Model 1
in Table 3), adding the covariates of the main effects subsequently (Model 2), and the
interaction effects between our independent variables and the moderator in a final step
(Model 3). As the statistical software performed list wise deletion on cases where
information regarding one or more variables was missing, the models use less than 103

observations. Akaike information criteria (AIC) indicate that the full model which
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includes all controls, independent variables, and interaction effects fits the data best.
Table 3 documents all models and their diagnostics.

Table 2. Descriptive statistics and correlations® P €
Variable 1 2 3 4 5 6 7 8

1 Time-to-market 1.000

2 Centralization -0.019 1.000

3 Formalization 0.200* 0.336*** 1.000

4 Socialization 0.221* 0.321** 0.223* 1.000

5 Task complexity 0.063 -0.038 0.110 -0.077 1.000

6 Size° 0.030 0.029 -0.017 0.055 -0.014 1.000

7 R&D intensity  0.017 -0.033 0.072 0.078 -0.063 0.080 1.000

8 Age® 0.012 -0.066 -0.132 0.002 0.153 0.243* -0.133 1.000
Mean 4,182 5.399 5292 4292 7.260 6.296 8.300 3.238
Std. dev. 1.224 1.269 1.223 1537 2511 1.246 8.690 1.119
Min 1 1 2 1.5 1 2.303 0.5 0
Max 7 7 7 7 10 7.824 50 5.136

& Correlations for industry dummies are not shown; they are available from the
corresponding author.

b Spearman correlations. Tp < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001.

¢ Logged variable.

The full model (Model 3) provides (tentative) support for four of our six
hypotheses: for H1, which posited a negative effect of centralization on the time-to-
market (i.e., that centralization slows down the innovation process), at p < 0.01; for H2,
which asserted a positive effect of formalization on the time-to-market (i.e., that
formalization accelerates the innovation process) at p < 0.001; for H4, which asserted a
positive interaction effect between centralization and task complexity (i.e., that
centralization is more beneficial for innovation speed when highly complex tasks are
internationalized) at p < 0.05; and for H5, which posited a negative interaction effect
between formalization and task complexity (i.e., that formalization is less beneficial for

innovation speed when highly complex tasks are internationalized) at p < 0.10. In

contrast, H3, which predicted a positive effect of socialization on the time-to-market, and
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H6, which predicted a positive interaction effect between socialization and task

complexity, fail to gain support.®

5.1 Supplementary analysis of firm-size differences
The fact that our sample includes firms beyond the “traditional” SME size limit further
allows us to explore the question whether “traditional” SMEs differ from somewhat larger
firms in the effects that centralization, formalization, and socialization exert on the time-
to-market of their product innovations. We therefore created a dummy variable called
“traditional SME” which took on the value of “1” if the corresponding firm had 500
employees or less and “0” if it was larger. Three variables were generated that captured
the interaction effects between this dummy and centralization, formalization, or
socialization, respectively. Subsequently, we added these three interaction terms to a
model that includes all of our independent and control variables (i.e., to Model 2 in Table
3). While the coefficients corresponding to the interaction terms with formalization and
socialization, respectively, were both insignificant, the coefficient corresponding to the
interaction term with centralization was significant at p < 0.05 and dis played a negative
sign. These results indicate rather minor differences across “traditional” SMEs and
somewhat larger firms: While the effects of formalization and socialization do not seem
to differ significantly across the two types of firms, the detrimental effect of
centralization—already exhibiting a negative main effect—is even more pronounced for
“traditional” SMEs than it is for their larger counterparts. See Model 4 in Table 3 for the

results.

% The main effect of socialization (H3) is relatively close to the 10%-level and the effect actually becomes
significant at p\0.10 if the full model is specified with the absolute (rather than the log-transformed) values
for the two control variables firm size and firm age.
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Table 3. Robust Tobit estimates for the dependent variable Time-to-market® ¢

Model 1 Model 2 Model 3 Model 4
(baseline) (full) (supplementary)
Centralization 0.272%%  -0.318%*
(0.102) (0.099) -0.283** (0.099)

0.500** 0.566***

Formalization (0.172) (0.150) 0.523** (0.181)

Socialization 0.175 0.160
(0.106) (0.102) 0.179 (0.107)
Centralization x R&D task 0.120*
complexity (0.052)
Formalization x R&D task -0.089+
complexity (0.047)
Socialization x R&D task 0.055
complexity (0.043)
Centralization x traditional
SME -0.558* (0.224)
Formalization x traditional
SME 0.089 (0.314)
Socialization x traditional
SME -0.066 (0.210)
. 0.041 -0.014
R&D task complexity (0.081)  (0.068)  0.058 (0.079)
Sized 0.053 -0.005 0.095
(0.134) (0.165) (0.156) -0.011 (0.157)
R&D intensity -0.011 -0.033 -0.025
(0.016) (0.022) (0.020) -0.031 (0.020)
Aget -0.071 -0.151 -0.120
(0.139) (0.135) (0.127) -0.086 (0.162)
Electronics 0.303 -0.254 -0.409
(0.389) (0.345) (0.346) -0.229 (0.342)
Medtech 0.098 0.316 0.270
(0.478) (0.447) (0.458) 0.478 (0.414)
Other 0.298 0.649 0.618
(0.352) (0.474) (0.448) 0.597 (0.472)
Constant 4,013*** 2.637* 2.335*
(0.830) (1.126) (1.037) 2.185% (1.140)
Log-pseudolikelihood -141.30 -93.03 -89.40 -90.79
McFadden's Pseudo R? 0.007 0.097 0.132 0.118
- 3.11** (10, 3.86***
F statistic (d. f.) 0.39 (6, 79) 51) (13, 48) 3.28** (13, 48)
AIC 298.599 210.051 208.803 211.575

2 The dependent variable time-to-market is anchored at '1' meaning 'much slower' and '7'
meaning 'much faster' than competitors. A positive effect means that time-to-market
relative to competitors improves, whereas a negative effect implies that time-to-market
slows down.

b4p <0.10; *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed test). Robust standard errors
in parentheses.

¢ Machinery is the baseline category for the industry dummies.

9 Logged variables.
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Additionally, we performed t-tests on the mean values of the coordination
mechanisms centralization, formalization, and socialization as well as R&D task
complexity to determine whether there were significant differences between “traditional
SMEs” and larger firms. According to our results, reported in Table 4, the two groups of
firms do not appear to differ significantly in the degree to which they apply the
coordination mechanisms or in the complexity of the R&D tasks they internationalize.
These results thus corroborate the conclusion that companies with up to 2500 employees
tend to resemble “traditional” SMEs.

Table 4. Differences in means between ‘traditional SMEs’ and larger firms

Mean (std. dev.) for Mean (std. dev.) for Are the differences between
‘traditional SMEs’  the larger firms in  ‘traditional SMEs’ and larger

in our sample our sample firms significant?

(No. of employees (500 < No. of

<500) employees < 2,500)
Centralization 5.335 (1.264) 5.415 (1.294) Not significant
Formalization 5.346 (1.082) 5.212 (1.305) Not significant
Socialization 4.096 (1.669) 4.392 (1.441) Not significant
R&D task -

: 7.083 (2.535) 7.375 (2.540) Not significant

complexity

Two-tailed t-tests were calculated.

6 Discussion and conclusion
Our study analyzed coordination mechanisms in the context of small and medium-sized
enterprises which have internationalized their R&D activities. Specifically, we focus on
the three “traditional” coordination mechanisms centralization, formalization, and
socialization and examine their effects on the time-to-market of these firms’ product
innovations. Building on the evolutionary theory of organizations (e.g., Dosi and
Marengo 2007; Nelson and Winter 1982), we develop a theoretical account that not only
covers the main effects of these coordination mechanisms, but also argues that the
relationship between coordination mechanisms and time-to-market is moderated by the

complexity of the R&D tasks which the firm has internationalized. Survey data from 103

31



SMEs provide broad, yet tentative support for our account, yielding significant results for
four out of six hypotheses. We find that a high degree of centralization tends to prolong
the time-to-market relative to industry standards, whereas a high degree of formalization
makes for a rather short time-to-market. However, increasing levels of task complexity
render centralization more and formalization less beneficial for the time-to-market. The
result with respect to socialization is inconclusive—the significance of its main effect
depends on the way two control variables are specified. These findings have several

important implications for the academic literature and management practice.

6.1 Implications for the academic literature
Our study adds to our knowledge about coordination mechanisms that SMEs may apply
to foster their internationalized innovation processes. While SMEs increasingly engage in
international R&D activities, previous research has only rarely concerned itself with the
question of how they might coordinate these activities. To begin with formalization, we
add to the debate whether SMEs should mirror large firms and rely quite heavily on
formalization as a coordination mechanism (Terziovski 2010) or whether they should
avoid high degrees of formalization in order not to risk constraining their flexibility,
which has been high-lighted as a key success factor for SMEs compared to large firms
(Berends et al. 2013; Fiegenbaum and Karnani 1991; Qian and Li 2003). While their
results are not unambiguously affirmative (Cardinal 2001; Salomo et al. 2007; Tatikonda
and Montoya-Weiss 2001), most existing studies on the influence of formalization on
innovationrelated outcomes in large firms still seem to point toward a positive effect
(Adler and Borys 1996; Damanpour 1991; Kleinschmidt et al. 2007; Persaud 2005;
Salomo et al. 2007). Compared to the large firm literature, the emerging literature on

formalization in small firms draws an even clearer picture. Thus, the positive effect of
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formalization on SME’s time-to-market that we observe here is in line with previous
efforts that see formalization as supportive for firm performance (Kawakami et al. 2012;
Terziovski 2010), entrepreneurial orientation (Caruana et al. 1998), and innovation
performance (Cosh et al. 2012). The overall findings may be less ambiguous for small
than for large firms as SMEs face less pressure to formalize (Lejarraga and Martinez-Ros
2014; Rothwell and Dodgson 1994), so that SMEs may use formalization in a more
nuanced manner that makes it particularly effective. That a high degree of formalization
supports SMEs with international R&D activities in introducing product innovations more
quickly (as our results indicate) is not only a worthwhile outcome in itself, but may also
be considered a form of flexibility as it enables firms to react more swiftly to changing
customer demands. Thus, formalization and flexibility are not per se mutually exclusive.
Centralization has likewise been related to flexibility. For instance, Bartlett and
Ghoshal (1998) argue that centralization impacts the tradeoff between global synergy and
local flexibility. Our result regarding the main effect of centralization indicates that
centralization may prolong the time-to-market of a firm’s product innovations.
Centralization thus reduces the aforementioned flexibility of a firm to react swiftly to
changing customer demands. Again, our finding is in line with existing SME research on
the effect of centralization on innovation related out comes (Caruana et al. 1998; Cosh et
al. 2012). And again, the SME literature provides a clearer picture than its large firm
counterpart: While the SME literature unanimously finds a negative effect of
centralization on innovation-related outcomes, the large firm literature exhibits mixed
results overall (Cardinal 2001; Palmié et al. 2014), even though negative effects might be
dominating the large firm literature as well (e.g., Ambos and Birkinshaw 2010;
Birkinshaw et al. 1998; Bresman et al. 1999; Daman pour 1991; Mudambi et al. 2007;

Persaud 2005). The observation that the negative effect of centralization becomes clearer
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in smaller firms is further refined by our supplementary analysis, which indicates that the
negative effect of centralization is more pronounced for the “traditional” SMEs than for
the somewhat larger firms in our sample. The negative effect of centralization hence
seems to become more apparent, when the firms under investigation are smaller. This
might be due to the fact that centralizing decision making at the firm’s headquarters
efficiently and effectively requires substantial amounts of management capacity and
attention, which are particularly scarce and highly stressed resources in smaller firms
(Acs and Preston 1997; Lu and Beamish 2001).

Turning to the main effect of socialization, our findings are inconclusive.
Depending on the way we specify two control variables, the positive effect of
socialization on the time-to-market is either significant or not. The ambiguity of our
finding contrasts with previous research which has quite consistently observed positive
effects of socialization on innovation-related outcomes in large firms (e.g., Ghoshal and
Bartlett 1988; Gupta and Govindarajan 2000; Noorderhaven and Harzing 2009; Persaud
2005; Tsai 2002). That the findings appear to be clearer for larger than for smaller firms
seems surprising as we have argued in developing our hypotheses that SMEs provide a
receptive context for socialization endeavors (also see Rothwell and Dodgson 1994;
Vossen 1998). Unfortunately, we are not aware of any previous efforts that would link
socialization to innovation related outcomes in small firms, and so we cannot assess
conclusively whether the findings on socialization tend to be more ambiguous in smaller
than in larger firms in general. A potential explanation for why they might be more
ambiguous in SMEs is rooted in the operationalization of the socialization construct.
Following many studies before us, we measure socialization as the degree to which an
SME applies socialization mechanisms. However, as SMEs’ small headcount may

amplify socialization forces (Di Gregorio et al. 2009; Yetim and Yetim 2006), a small
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dose of socialization mechanisms might already be sufficient to set off socialization
processes, which will subsequently be reinforced through a high exposure to and frequent
interactions among socialized col leagues. We encourage future research to test this
explanation by using more direct measures of the extent to which SME employees are
socialized instead of the common measures on the degree to which firms apply
socialization mechanisms.

The interaction effects between the coordination mechanisms and R&D task
complexity have important implications for the literature as well. Introducing R&D task
complexity as a moderator alleviates the main effects of formalization and centralization.
At high levels of task complexity, formalization hence tends to become less beneficial for
the time-to-market—and consequently the associated flexibility—whereas centralization
becomes more beneficial. Given that previous research has reported mixed results for
both centralization and formalization vis-a-vis innovation-related outcomes, identifying
factors that moderate their effects provides a potential explanation for such
inconsistencies and could contribute to their clarification: It shows that the effects of
centralization and formalization, respectively, are not uniform across conditions, but
context dependent. Thus, if two studies observe inconsistent results for centralization or
formalization, it might be that their empirical settings differ in terms of this moderating
factor. Future research could hence improve our understanding of centralization and
formalization by paying more attention to the complexity of the tasks in need of
coordination or to other moderators that it may identify. Our results regarding
formalization are also very intriguing for another reason. While we find that formalization
is basically beneficial for the time-to-market of product innovations, its positive effect
diminishes with increasing task complexity, which suggests that SMEs might be well

advised to use formalization to a greater extent when they internationalize relatively
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simple R&D tasks than when they internationalize more complex R&D tasks. Before
SMEs internationalize R&D tasks at all, they are typically characterized by relatively low
degrees of formalization (Kawakami et al. 2012). Since firms typically internationalize
simple tasks first and more complex tasks later (e.g., Vernon 1966), our findings suggest
that a rather complex pattern of formalization over time might be most promising.
Extending previous research which has highlighted the dynamic nature of centralization
(Ambos et al. 2011), our paper points toward a potential dynamism in formalization. We
would like to encourage future research to examine formalization from an explicitly
dynamic perspective.

To the best of our knowledge, our study represents not only the first effort to shed
light on the moderating role of R&D task complexity for the relationship between
coordination mechanisms and innovation related outcomes in the small firm literature, but
in the literature as a whole. Scholars should bear in mind that larger firms typically
possess larger resource endowments which might allow them to better absorb complexity
(Lejarraga and Martinez-Ros 2014). Therefore, complexity may affect large firms
differently than small firms. We thus hope that our study inspires future research on the
moderating role of complexity in large firms so that it will be possible to compare our
results to those pertaining to large firms. Our paper examines firms with up to 2500
employees to improve our understanding of these medium-sized firms which are
frequently neglected by previous research, even though they account for a considerable
share of all companies with international activities (Simon 2009): While the “traditional”
SME literature typically focuses on firms with 500 employees or less and has rarely
studied the coordination of internationally dispersed activities (for a notable exception,
see Caruana et al. 1998), the “traditional” MNE literature on coordination mechanisms

usually draws on samples of very large firms (e.g., Bartlett and Ghoshal 1998;
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Birkinshaw 1997; Gupta and Govindarajan 2000; Nobel and Birkinshaw 1998; Rugman
and Verbeke 2004; Tsai 2002). The notion that coordination mechanisms might not
always be equally effective across firms of different sizes (Acs and Audretsch 1990; Qian
and Li 2003; Terziovski 2010) does therefore point not only toward a knowledge gap with
respect to the effects that coordination mechanisms exert in small firms, but also toward
the question whether the medium-sized firms with up to 2500 employees will resemble
“traditional” SMEs or not. Our supplementary analysis suggests that these medium-sized
firms basically resemble “traditional” SMEs when it comes to the effects of coordination
mechanisms, at least as far as time-to-market is concerned. The only significant
difference that we observed was that the effect of centralization is even more pronounced
in the “traditional” SMEs. Future research could explore whether these findings also hold
for other performance measures.

Finally, our study provides insights into the antecedents of the time-to-market of a
firm’s product innovations. Time-to-market has substantial implications for the returns
that a firm can reap from its innovation efforts (Vesey 1991) and is consequently one of
the most important measures to assess a firm’s innovation performance in practice
(Kerssens-van Drongelen and Bilderbeek 1999; Keupp et al. 2012). However,
management research has rather rarely used it, resulting in calls for further research on it
(Keupp et al. 2012). Responding to these calls, our findings not only show which
coordination mechanisms allow a firm to shorten its time-to-market, but also underscore
the potential of this performance measure for the academic literature. Time-to-market is a
particularly well-suited measure to depict the effects of coordination mechanisms since
succeeding coordination typically results in swift processes (Kownatzki et al. 2013). It is
hence a more direct measure of coordination success as many widespread measures of

innovation performance such as new product counts, the firm’s patent output, or the
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market performance of new products. A reliance on more direct measures might help
future research to resolve some of the inconsistencies that have been observed in the

existing coordination literature.

6.2 Implications for management practice
Several features of our study are conducive to managerial implications. First, managers
have so far been “left without much theory based guidance” on how they could coordinate
knowledge intensive processes within multinational firms (Foss and Pedersen 2004, p.
341). This especially applies to managers of relatively small multinationals as the existing
literature has primarily focused on very large MNEs. Our study adds to the theory based
guidance we can offer to small and medium-sized companies with international
innovation activities. In so doing, it addresses areas of high managerial relevance: First,
centralization, formalization, and socialization are key elements of formal and informal
organizational structures (Gulati et al. 2009; Persaud 2005) and hence represent “some of
the most powerful strategic levers” available to managers (Gulati et al. 2009, p. 575). It is
thus likely that managers will be able to coordinate their international R&D activities
successfully if they set the degrees of centralization, formalization, and socialization
appropriately. Our study provides them with insights into which degrees appear especially
promising and on factors they might want to consider in setting the degrees. As more
small firms internationalize their R&D activities (Narula 2004), our insights are of
relevance for an increasing number of firms. Second, the time-to-market of product
innovations is one of the most important measures of innovation performance used in
practice (Kerssens-van Drongelen and Bilderbeek 1999). Our study illustrates what
managers can do to achieve a comparatively fast time-to-market, namely to set the

degrees of centralization, formalization, and socialization appropriately. As we found
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rather minor differences in those mechanisms’ effects across “traditional” SMEs and
somewhat larger firms, our insights might still be of interest to firms that have more than

500 employees.

6.3 Limitations and paths for future research
Some paths for future research were already high lighted in the preceding discussion.
Moreover, our study indicates that the evolutionary theory of organizations (Nelson and
Winter 1982) can explain innovation-related phenomena in multinational firms quite well.
The evolutionary theory of firms is an offshoot of the behavioral theory of firms (Cyert
and March 1963) whose family comprises some further theories such as the attention-
based view. The attention-based view has generated useful insights in both the MNE and
the innovation literatures (Bouquet and Birkinshaw 2008; Palmié et al. 2015). We thus
believe that future research can substantially advance our understanding of innovation-
related phenomena, multinational organisations, and SME management by applying one
of these theories. Besides pursuing these paths, future work could also address the
limitations of our study. Empirically, we restricted ourselves to small multinationals from
Switzerland and Germany, even though our theoretical arguments are not specific to these
particular countries. Future research should therefore test the generalizability of our
theoretical claims by examining different settings. Moreover, our study shares the
common limitation that a cross-sectional design only allows to infer association, not
causality. While the proposed direction of influence is supported by substantial theoretical
reasons as well as anecdotal evidence (Foss and Pedersen 2004), future efforts should still
deploy longitudinal research designs to address the question of causality more
comprehensively. Until then, our results are best considered tentative (Garg et al. 2003;

Margolis and Molinsky 2008; Sidhu et al. 2007). Further research could also complement
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our supplementary analysis whether the coordination mechanisms exert substantially
different effects in “traditional” SMEs and in firms employing up to 2500 people with an
explicit comparison of SMEs and much larger MNEs. Finally, our study illustrates that
the effects exerted by coordination mechanisms can depend on moderating factors. We
therefore encourage future research to consider additional moderators. For instance, it has
been pointed out that the innovations produced by SMEs frequently differ from the
innovations produced by large firms, e.g., in terms of their radicalness (e.g., Acs et al.
1997; Audretsch 1995). Examining the effects of further moderators beyond R&D task
complexity appears to be a particularly promising avenue to contribute to the

comprehensiveness of our understanding regarding coordination mechanisms.

Acknowledgments: We thank SBE’s editor Gerald McDermott and two anonymous

reviewers for their helpful comments.

40



References

Acs, Z., & Audretsch, D. (1990). Innovation and small firms. Boston, MA: MIT Press.

Acs, Z., Audretsch, D., & Feldman, M. (1994). R & D spillovers and recipient firm size.
The Review of Economics and Statistics, 76(2), 336-340. doi:10.2307/2109888.

Acs, Z., Braunerhjelm, P., Audretsch, D., & Carlsson, B. (2008). The knowledge spillover
theory of entrepreneurship. Small Business Economics, 32(1), 15-30.
doi:10.1007/s11187-008-9157-3.

Acs, Z., Morck, R., Shaver, J., & Yeung, B. (1997). The inter nationalization of small and
mediumsized enterprises: A policy perspective. Small Business Economics, 9(1),
7—20. doi:10.1023/A:1007991428526.

Acs, Z., & Preston, L. (1997). Small and medium-sized enterprises, technology, and
globalization: introduction to a special issue on small and medium-sized
enterprises in the global economy. Small Business Economics, 9(1), 1-6.
doi:10.1023/A:1007945327618.

Adler, P. S. (1999). Building better bureaucracies. Academy of Management Executive,
13(4), 36-46. doi:10.5465/ AME.1999.2570553.

Adler, P. S., & Borys, B. (1996). Two types of bureaucracy: Enabling vs. coercive.
Administrative Science Quarterly,. doi:10.2307/2393986.

Aiken, L., & West, S. (1991). Multiple regression: Testing and interpreting interactions.
Newbury Park: Sage.

Ambos, T. C., Andersson, U., & Birkinshaw, J. (2010). What are the consequences of
initiative-taking in multinational subsidiaries? Journal of International Business

Studies, 41(7), 1099-1118. doi:10.1057/jibs.2010.19.

41



Ambos, B., Asakawa, K., & Ambos, T. C. (2011). A dynamic perspective on subsidiary
autonomy. Global Strategy Journal, 1, 301-316. doi:10.1111/j.20425805.2011.
00025.x.

Ambos, T. C., & Birkinshaw, J. (2010). Headquarters’ attention and its effect on
subsidiary performance. Management International Review, 50(4), 449-4609.
doi:10.1007/ s1157501000414.

Ambos, B., & Schlegelmilch, B. B. (2007). Innovation and control in the multinational
firm: A comparison of political and contingency approaches. Strategic
Management Journal, 28, 473-486. doi:10.1002/smj.

Andersson, U., Bjo'rkman, I., & Forsgren, M. (2005). Managing subsidiary knowledge
creation: The effect of control mechanisms on subsidiary local embeddedness.
International Business Review, 14(5), 521-538. doi:10.1016/j.
ibusrev.2005.07.001.

Andersson, U., Forsgren, M., & Holm, U. (2001). Subsidiary embeddedness and
competence development in MNCs a multilevel analysis. Organization Studies,
22(6), 1013-1034. doi:10.1177/0170840601226005.

Audretsch, D. (1995). Innovation and industry evolution. Cambridge, MA: MIT Press.

Ayyagari, M., Beck, T., & DemirgucKunt, A. (2007). Small and medium enterprises
across the globe. Small Business Economics, 29(4), 415-434. doi:10.1007/s11187-
006-9002-5.

Baker, W. E., & Sinkula, J. M. (2007). Does market orientation facilitate balanced
innovation programs? An organizational learning perspective. Journal of Product
Innovation Management, 24(4), 316-334. doi:10.1111/j.15405885. 2007.00254.x.

Barczak, G., & McDonough, E. F. (2003). Leading global product development teams.

Research Technology Management, 46(6), 14-18.

42



Bartlett, C. A., & Ghoshal, S. (1998). Managing across borders: The transnational
solution (2nd ed.). Cambridge: Harvard Business School Press.

Baum, J. R., & Wally, S. (2003). Strategic decision speed and firm performance.
Strategic Management Journal, 24(11), 1107-1129. doi:10.1002/smj.343.

Berends, H., Jelinek, M., Reymen, I., & Stultie"ns, R. (2013). Product innovation
processes in small firms: Combining entrepreneurial effectuation and managerial
causation. Journal of Product Innovation Management, 31(3), 1-20.
doi:10.1111/jpim.12117.

Birkinshaw, J. (1997). Entrepreneurship in multinational corporations: The characteristics
of subsidiary initiatives. Strategic Management Journal, 18(3), 207—
229.doi:10.1002/(SIC1)10970266(199703)18:3\207: AIDSMJ864[3.0.CO;2Q.

Birkinshaw, J., & Hood, N. (1998). Multinational subsidiary evolution: Capability and
charter change in foreign-owned subsidiary companies. Academy of Management
Review, 23(4), 773-795. doi:10.5465/AMR.1998.1255638.

Birkinshaw, J., Hood, N., & Jonsson, S. (1998). Building firm specific advantages in
multinational corporations: The role of subsidiary initiative. Strategic
Management Journal, 19, 221-241.
doi:10.1002/(S1C1)10970266(199803)19:33.0. CO;2-P.

Birkinshaw, J., Hood, N., & Young, S. (2005). Subsidiary entrepreneurship, internal and
external competitive forces, and subsidiary performance. International Business
Review, 14(2), 227-248. doi:10.1016/j.ibusrev.2004.04.010.

Birkinshaw, J., & Morrison, A. (1995). Configurations of strategy and structure in
subsidiaries of multinational corporations. Journal of International Business

Studies, 26(4), 729-753. doi:10.1057/palgrave.jibs.8490818.

43



Bjorkman, 1., Barner-Rasmussen, W., & Li, L. (2004). Managing knowledge transfer in
MNCs: The impact of head quarters control mechanisms. Journal of International
Business Studies, 35(5), 443-455. doi:10.1057/palgrave. jibs.8400094.

Bouquet, C., & Birkinshaw, J. (2008). Weight versus voice: How foreign subsidiaries
gain attention from corporate headquarters. Academy of Management Journal,
51(3), 577-601.

Bresman, H., Birkinshaw, J., & Nobel, R. (1999). Knowledge transfer in international
acquisitions. Journal of International Business Studies, 30(3), 439-462.
doi:10.1057/ palgrave.jibs.8490078.

Brown, S. L., & Eisenhardt, K. M. (1995). Product development: past research, present
findings, and future directions. Academy of Management Review, 20(2), 343-378.
doi:10. 5465/AMR.1995.9507312922.

Cantwell, J., & Mudambi, R. (2005). MNE competence-creating subsidiary mandates.
Strategic Management Journal, 26(12), 1109-1128. doi:10.1002/smj.497.

Cardinal, L. B. (2001). Technological Innovation in the Pharmaceutical Industry: The Use
of Organizational Control in Managing Research and Development. Organization
Science, 12(1), 19-36. doi:10.1287/orsc.12.1.19.10119.

Caruana, A., Morris, M., & Vella, A. (1998). The effect of centralization and
formalization on entrepreneurship in export firms. Journal of Small Business
Management, 36(1), 16-29.

Chang, S.J., van Witteloostuijn, A., & Eden, L. (2010). From the Editors: Common
method variance in international business research. Journal of International
Business Studies, 41(2), 178-184. doi:10.1057/jibs.2009.88.

Chatterjee, S., Hadi, A., & Price, B. (2000). Regression analysis by example. New York:

Wiley.

44



Corredoira, R. A., & McDermott, G. A. (2014). Adaptation, bridging and firm upgrading:
How nonmarket institutions and MNCs facilitate knowledge recombination in
emerging markets. Journal of International Business Studies, 45(6), 699-722.
doi:10.1057/jibs.2014.19.

Cosh, A., Fu, X., & Hughes, A. (2012). Organisation structure and innovation
performance in different environments. Small Business Economics, 39(2), 301—
317. doi:10.1007/ s1118701093045.

Crozier, M. (1964). The bureaucratic phenomenon (7th ed.). Chicago: University of
Chicago Press.

Cyert, R., & March, J. (1963). A behavioral theory of the firm. Englewood Cliffs, NJ:
Prentice-Hall.

Daft, R., & Lengel, R. (1986). Organizational information requirements, media richness
and structural design. Management Science, 32(5), 554-571.
doi:10.1287/mnsc.32.5.554.

Damanpour, F. (1991). Organizational innovation organizational innovation: A meta-
analysis of effects of determinants and moderators. Academy of Management
Journal,. doi:10.2307/256406.

Di Gregorio, D., Musteen, M., & Thomas, D. E. (2009). Off-shore outsourcing as a
source of international competitiveness for SMEs. Journal of International
Business Studies, 40(6), 969-988. doi:10.1057/jibs.2008.90.

Dosi, G., & Marengo, L. (2007). Perspective on the evolutionary and behavioral theories
of organizations: A tentative roadmap. Organization Science, 18(3), 491-502.

doi:10. 1287/orsc.1070.0279.

45



Fiegenbaum, A., & Karnani, A. (1991). Output flexibility—A competitive advantage for
small firms. Strategic Management Journal, 12(2), 101-114.
doi:10.1002/smj.4250120203.

Foss, N. J., & Pedersen, T. (2004). Organizing knowledge processes in the multinational
corporation: An introduction. Journal of International Business Studies, 35(5),
340-349. doi:10.1057/palgrave.jibs.8400102.

Frost, T. S., Birkinshaw, J., & Ensign, P. C. (2002). Centers of excellence in
multinational corporations. Strategic Management Journal, 23(11), 997-1018.
doi:10.1002/smj.273.

Galbraith, J. (1973). Designing complex organizations. Reading: AddisonWesley.

Garg, V. K., Walters, B. A., & Priem, R. L. (2003). Chief executive scanning emphases,
environmental dynamism, and manufacturing firm performance. Strategic
Management Journal, 24(8), 725-744. doi:10.1002/sm;j.335.

Garriga, H., Von Krogh, G., & Spaeth, S. (2013). How constraints and knowledge impact
open innovation. Strategic Management Journal, 34(3), 1134-1144.
doi:10.1002/smj.

Gavetti, G., & Levinthal, D. A. (2004). The strategy field from the perspective of
management science: Divergent strands and possible integration. Management
Science, 50(10), 1309-1318. doi:10.1287/mnsc.1040.0282.

Ghoshal, S., & Bartlett, C. A. (1988). Creation, adoption, and diffusion of innovations by
subsidiaries of multinational corporations. Journal of International Business
Studies, 19(3), 365-388. doi:10.1057/palgrave.jibs.8490388.

Ghoshal, S., Korine, H., & Szulanski, G. (1994). Inter-unit communication in
multinational corporations. Management Science, 40(1), 96-110.

doi:10.1287/mnsc.40.1.96.

46



Greene, W. (2003). Econometric analysis. New York: Macmillan.

Gulati, R., Puranam, P., & Tushman, M. (2009). Strategy and the design of organizational
architecture. Strategic Management Journal, 30(5), 575-576.
doi:10.1002/smj.767.

Gupta, A. K., & Govindarajan, V. (1991). Knowledge flows and the structure of control
within multinational corporations. Academy of Management Review, 16(4), 768—
792. doi:10. 5465/AMR.1991.4279628.

Gupta, A. K., & Govindarajan, V. (2000). Knowledge flows within multinational
corporations. Strategic Management Journal, 21, 473-496.
doi:10.1002/(SI1CI1)10970266(2000 04)21:4\473: AIDSMJ84[3.0.CO;2I.

Gupta, A. K., Govindarajan, V., & Malhotra, A. (1999). Feedback-seeking behavior
within multinational corporations. Strategic Management Journal, 20, 205-222.
doi:10.1002/ (SICI)10970266(199903)20:3\205:AIDSMJ17[3.0.CO; 2H.

Hair, J. F., Anderson, R. E., Tatham, R. L., & Black, W. C. (1998). Multivariate data
analysis. Upper Saddle River, NY: Prentice-Hall.

Hollenstein, H. (2005). Determinants of international activities: Are SMEs different?
Small Business Economics, 24(5), 431-450. doi:10.1007/s111870056455X.

Holm, U., & Pedersen, T. (2000). The Emergence and Impact of MNC Centres of
Excellence. London: Macmillan Press.

Karagozoglu, N., & Lindell, M. (1998). Internationalization of small and medium-sized
technology-based firms: An exploratory study. Journal of Small Business
Management, 36(1), 44-59.

Kawakami, T., MacLachlan, D. L., & Stringfellow, A. (2012). New venture performance

in China, Japan, and the United States: The impact of formalized market

47



information processes. Journal of Product Innovation Management, 29(2), 275—
287. d0i:10.1111/5.15405885.2011.00895.x.

Kellermanns, F. W., Eddleston, K. A., Sarathy, R., & Murphy, F. (2012). Innovativeness
in family firms: A family influence perspective. Small Business Economics, 38(1),
85-101. doi:10.1007/s1118701092685.

Kerssens-van Drongelen, 1. C., & Bilderbeek, J. (1999). R&D performance measurement:
More than choosing a set of metrics. R&D Management, 29(1), 35-46.
doi:10.1111/ 14679310.00115.

Keupp, M. M., Palmié, M., & Gassmann, O. (2011). Achieving subsidiary integration in
international innovation by managerial “tools”. Management International
Review, 51(2), 213-239. doi:10.1007/s1157501100725.

Keupp, M. M., Palmié, M., & Gassmann, O. (2012). The strategic management of
innovation: A systematic review and paths for future research. International
Journal of Management Reviews, 14(4), 367—-390. doi:10.1111/j.
14682370.2011.00321.x.

Kieser, A., & Walgenbach, P. (2003). Organisation (4th ed.). Stuttgart: Schaffer-Pdschel.

Kleinschmidt, E. J., Brentani, U. De, & Salomo, S. (2007). Performance of global new
product development pro grams: A resource-based view. Journal of Product
Innovation Management, 24, 419-441. doi:10.1111/j.1540 5885.2007.00261.x.

Kogut, B., & Zander, U. (1993). Knowledge of the firm and the evolutionary theory of
the multinational corporation. Journal of International Business Studies, 24(4),
625-645. doi:10.1057/palgrave.jibs.8400058.

Kogut, B., & Zander, U. (2003). A memoir and reflection: Knowledge and an
evolutionary theory of the multinational firm 10 years later. Journal of

International Business Studies, 34, 505-516. doi:10.1057/palgrave.jibs.8400058.

48



Kownatzki, M., Walter, J., Floyd, S. W., & Lechner, C. (2013). Corporate control and the
speed of strategic business unit decision making. Academy of Management
Journal, 56(5), 1295-1324. doi:10.5465/amj.2011.0804.

Kuemmerle, W. (1997). Building effective R&D capabilities abroad. Harvard Business
Review, 75(2), 61-70.

Lejarraga, J., & Martinez-Ros, E. (2014). Size, R&D productivity and decision styles.
Small Business Economics, 42(3), 643-662. doi:10.1007/s1118701394957.

Lenox, M., Rockart, S., & Lewin, A. (2010). Does interdependency affect firm and
industry profitability? An empirical test. Strategic Management Journal, 31, 121—
139. doi:10. 1002/sm;.

Ling, Y., Simsek, Z., Lubatkin, M., & Veiga, J. (2008). Transformational leadership’s
role in promoting corporate entrepreneurship: Examining the CEO-TMT interface.
Academy of Management Journal, 51(3), 557-576.
doi:10.5465/AMJ.2008.32626023.

Lu, J. W., & Beamish, P. W. (2001). The internationalization and performance of SMEs.
Strategic Management Journal, 22(6-7), 565-586. doi:10.1002/smj.184.

Lu, J. W., & Beamish, P. W. (2006). SME internationalization and performance: Growth
vs. profitability. Journal of International Entrepreneurship, 4(1), 27-48.
doi:10.1007/ s1084300680007.

Manolopoulos, D., Soderquist, K. E., & Pearce, R. (2011). Coordinating decentralized
research and development laboratories: A survey analysis. Journal of
International Management, 17(2), 114-129. doi:10.1016/j.intman.2010.09.012.

Margolis, J. D., & Molinsky, A. (2008). Navigating the bind of necessary evils:

Psychological engagement and the production of interpersonally sensitive

49



behavior. Academy of Management Journal, 51(5), 847-872.
doi:10.5465/AMJ.2008.34789639.

Martinez, J., & Jarillo, J. C. (1989). The evolution of research on coordination
mechanisms in multinational corporations. Journal of International Business
Studies, 20(3), 489-514. doi:10.1057/palgrave.jibs.8490370.

Martinez, J., & Jarillo, J. C. (1991). Coordination demands of international strategies.
Journal of International Business Studies, 22, 429-444.
doi:10.1057/palgrave.jibs.8490309.

Mascarenhas, B. (1999). The strategies of small and large international specialists.
Journal of World Business, 34(3), 252-266. doi:10.1016/S10909516(99)000188.

Mazzucato, M., & Parris, S. (2014). High-growth firms in changing competitive
environments: The US pharmaceutical industry (1963 to 2002). Small Business
Economics,. doi:10.1007/s1118701495833.

McDermott, G. A., & Corredoira, R. A. (2010). Network composition, collaborative ties,
and upgrading in emerging market firms: Lessons from the Argentine autoparts
sector. Journal of International Business Studies, 41, 308-329.
doi:10.1057/jibs.2009.7.

McDermott, G. A., Corredoira, R. A., & Kruse, G. (2009). Public private institutions as
catalysts of upgrading in emerging market societies. Academy of Management
Journal, 52(6), 1270-1296. doi:10.5465/AMJ.2009.47084929.

Menon, A., Bharadwaj, S. G., & Howell, R. (1996). The quality and effectiveness of
marketing functional and dysfunctional conflict in intra-organizational
relationships. Journal of the Academy of Marketing Science, 24(4), 299-313.

doi:10.1177/0092070396244002.

50



Mu, S., Gnyawali, D., & Hatfield, D. (2007). Foreign subsidiaries’ learning from local
environments: An empirical test. Management International Review, 47, 79-102.
doi:10.1007/s1157500700055.

Mudambi, R. (2008). Location, control and innovation in knowledge-intensive industries.
Journal of Economic Geography, 8(5), 699—725. doi:10.1093/jeg/Ibn024.
Mudambi, R., Mudambi, S. M., & Navarra, P. (2007). Global innovation in MNCs: The
effects of subsidiary self-determination and teamwork. Journal of Product

Innovation Management, 24(5), 442—455. doi:10.1111/j.15405885. 2007.00262.X.

Mudambi, R., & Navarra, P. (2004). Is knowledge power? Knowledge flows, subsidiary
power and rent-seeking within MNCs. Journal of International Business Studies,
35(5), 385-406. doi:10.1057/palgrave.jibs.8400093.

Mudambi, R., & Zahra, S. A. (2007). The survival of international new ventures. Journal
of International Business Studies, 38(2), 333-352.
doi:10.1057/palgrave.jibs.8400264.

Muethel, M., Siebdrat, F., & Hoegl, M. (2012). When do we really need interpersonal
trust in globally dispersed new product development teams? R&D Management,
42(1), 31-46. doi:10.1111/j.14679310.2011.00667.x.

Naldi, L., & Davidsson, P. (2014). Entrepreneurial growth: The role of international
knowledge acquisition as moderated by firm age. Journal of Business Venturing,
29(5), 687-703. doi:10.1016/j.jbusvent.2013.08.003.

Narula, R. (2004). R&D collaboration by SMEs: new opportunities and limitations in the
face of globalisation. Technovation, 24(2), 153-161.
doi:10.1016/S01664972(02)000457.

Nelson, R., & Winter, S. (1982). An evolutionary theory of economic change. Cambridge,

Mass: Harvard University Press.

51



Nobel, R., & Birkinshaw, J. (1998). Innovation in multinational corporations: Control and
Communication patterns in international R&D operations. Strategic Management
Journal, 19, 479-496.
doi:10.1002/(S1C1)10970266(199805)19:5\479:AIDSMJ954[3.0.CO;2U.

Noorderhaven, N., & Harzing, A.W. A. (2009). Knowledge sharing and social interaction
within MNEs. Journal of International Business Studies, 40(5), 719-741. doi:10.
1057/jibs.2008.106.

Nunnally, J. C., & Bernstein, 1. (1994). Psychometric Theory. New York: McGrawHill.

OECD. (2005). Small and medium-sized enterprises (SMEs). Glossary of Statistical
Terms. http://stats.oecd.org/ glossary/detail.asp?ID=3123.

Ouchi, W. G. (1980). Markets, bureaucracies, and clans. Administrative Science
Quarterly, 25(1), 129-162. doi:10. 2307/2392231.

Palmié, M., Keupp, M. M., & Gassmann, O. (2014). Pull the right levers: Creating
internationally “Useful” subsidiary competence by organizational architecture.
Long Range Planning, 47(1-2), 32-48. doi:10.1016/j.1rp.2013.10.007.

Palmié, M., Lingens, B., & Gassmann, O. (2015). Towards an attention-based view of
technology decisions. R&D Management. doi:10.1111/radm.12146.

Paterson, S., & Brock, D. (2002). The development of subsidiary-management research:
Review and theoretical analysis. International Business Review, 11(2), 139-163.
doi:10.1016/S09695931(01)000531.

Perols, J., Zimmermann, C., & Kortmann, S. (2013). On the relationship between supplier
integration and time-to-market. Journal of Operations Management, 31(3), 153—

167. doi:10.1016/j.jom.2012.11.002.

52



Perrone, V., Zaheer, A., & McEvily, B. (2003). Free to be trusted? Organizational
constraints on trust in boundary spanners. Organization Science, 14(4), 422—4309.
doi:10. 1287/orsc.14.4.422.17487.

Persaud, A. (2005). Enhancing synergistic innovative capability in multinational
corporations: An empirical investigation. Journal of Product Innovation
Management, 22, 412-429. doi:10.1111/5.15405885.2005.00138.x.

Podsakoff, P. M., MacKenzie, S. B, Lee, J.Y., & Podsakoff, N. P. (2003). Common
method biases in behavioral research: A critical review of the literature and
recommended remedies. Journal of Applied Psychology, 88, 879-903.
doi:10.1037/00219010.88.5.879.

Podsakoff, P. M., & Organ, D. (1986). Self-reports in organizational research: Problems
and prospects. Journal of Management, 12(4), 531-544.
doi:10.1177/014920638601200408.

Pugh, D., Hickson, D., Hinings, C., & Turner, C. (1968). Dimensions of organization
structure. Administrative Science Quarterly, 13(1), 65-105. doi:10.2307/2391262.

Qian, G., & Li, L. (2003). Profitability of small and medium sized enterprises in high-tech
industries: The case of the biotechnology industry. Strategic Management
Journal, 24(9), 881-887. d0i:10.1002/smj.344.

Reger, G. (1999). How R&D is coordinated in Japanese and European multinationals.
R&D Management, 29(1), 71-88. d0i:10.1111/14679310.00118.

Ross, J., & Staw, B. (1993). Organizational escalation and exit: Lessons from the
Shoreham nuclear power plant. Academy of Management Journal, 36(4), 701

732. d0i:10.2307/256756.

53



Rothwell, R., & Dodgson, M. (1994). Innovation and size of firm. In M. Dodgson & R.
Rothwell (Eds.), The handbook of industrial innovation. Aldershot Hants, UK:
Edward Elgar.

Rugman, A. M., & Verbeke, A. (1992). A note on the transnational solution and the
transaction cost theory of multinational strategic management. Journal of
International Business Studies,. doi:10.1057/palgrave.jibs.8490287.

Rugman, A. M., & Verbeke, A. (2004). A perspective on regional and global strategies of
multinational enterprises. Journal of International Business Studies, 35(1), 3-18.
doi:10.1057/palgrave.jibs.8400073.

Salomo, S., Weise, J., & Gemiinden, H. G. (2007). NPD planning activities and
innovation performance: the mediating role of process management and the
moderating effect of product innovativeness. Journal of Product Innovation
Management, 24, 285-302.

Shepherd, D., Patzelt, H., & Wolfe, M. (2011). Moving Forward from project failure:
Negative emotions, affective commitment, and learning from the experience.
Academy of Management Journal, 54(6), 1229-1259. doi:10.5465/am;.

Shimizu, K. (2007). Prospect theory, behavioral theory, and the threat-rigidity thesis:
Combinative effects on organizational decisions to divest formerly acquired units.
Academy of Management Journal, 50(6), 1495-1514.
doi:10.5465/AMJ.2007.28226158.

Sidhu, J. S., Commandeur, H. R., & Volberda, H. W. (2007). The multifaceted nature of
exploration and exploitation: Value of supply, demand, and spatial search for
innovation. Organization Science, 18(1), 20-38. doi:10.1287/orsc.1060.0212.

Simon, H. (2009). Hidden champions of the twenty-first century. Media. New York, NY:

Springer.

54



Srikanth, K., & Puranam, P. (2011). Integrating distributed work: Comparing task design,
communication, and tacit coordination mechanisms. Strategic Management
Journal, 875, 849-875. doi:10.1002/smj.

Staples, S., Hulland, J., & Higgins, C. (1998). A self-efficacy theory explanation for the
management of remote workers in virtual organizations. Organization Science,
10(6), 758-776. doi:10.1287/orsc.10.6.758.

Sui, S., & Baum, M. (2014). Internationalization strategy, firm resources and the survival
of SMEs in the export market. Journal of International Business Studies, 45(7),
821-841. doi:10.1057/jibs.2014.11.

Sundaram, A., & Black, J. (1992). The environment and internal organization of
multinational enterprises. Academy of Management Review, 17(4), 729-757.
doi:10.5465/AMR.1992.4279065.

Tallman, S. (2003). The significance of Bruce Kogut’s and Udo Zander’s article,
“Knowledge of the firm and the evolutionary theory of the multinational
corporation”. Journal of International Business Studies, 34(6), 495-497. doi:10.
1057/palgrave.jibs.8400061.

Tatikonda, M., & Montoya-Weiss, M. (2001). Integrating operations and marketing
perspectives of product innovation: The influence of organizational process
factors and capabilities on development performance. Management Science, 47(1),
151-172. doi:10.1287/mnsc.47.1.151.10669.

Teece, D. J. (2007). Explicating dynamic capabilities: The nature and microfoundations
of (sustainable) enterprise performance. Strategic Management Journal, 28, 1319—

1350. d0i:10.1002/smj.

55



Terziovski, M. (2010). Innovation practice and its performance implications in small and
medium enterprises (SMESs) in the manufacturing sector: A resource-based view.
Strategic Management Journal, 31(8), 892—-902. doi:10.1002/smj.841.

Thompson, J. D. (1967). Organizations in action. New York: McGraw-Hill.

Tsai, W. (2002). Social structure of “coopetition” within a multiunit organization:
Coordination, competition, and intra-organizational knowledge sharing.
Organization Science, 13(2), 179-190. doi:10.1287/orsc.13.2.179.536.

Turner, K., & Makhija, M. (2006). The role of organizational controls in managing
knowledge. Academy of Management Review, 31(1), 197-217.
doi:10.5465/AMR.2006.19379631.

Vachani, S. (2005). Problems of foreign subsidiaries of SMEs compared with large
companies. International Business Review, 14(4), 415-439.
doi:10.1016/j.ibusrev.2005.03.002.

Verbeke, A. (2003). The evolutionary view of the MNE and the future of internalization
theory. Journal of International Business Studies, 34(6), 498-504.
doi:10.1057/palgrave. jibs.8400062.

Vernon, R. (1966). International investment and international trade in the product cycle.
Quarterly Journal of Economics, 80(2), 190-207. doi:10.2307/1880689.

Vesey, J. (1991). The new competitors: they think in terms of “speed-to-market”. The
Executive, 5(2), 23-33. doi:10. 5465/AME.1991.4274671.

Von Zedtwitz, M., & Gassmann, O. (2002). Market versus technology drive in R&D
internationalization: Four different patterns of managing research and
development. Research Policy, 31, 569-588. doi:10.1016/S0048-7333(01)00125-

1.

56



Vossen, R. (1998). Relative strengths and weaknesses of small firms in innovation.
International Small Business Journal, 16(3), 88-94.

Wilkins, A., & Ouchi, W. (1983). Efficient cultures: Exploring the relationship between
culture and organizational performance. Administrative Science Quarterly, 28(3),
468-481.

Yang, Q., Mudambi, R., & Meyer, K. E. (2008). Conventional and reverse knowledge
flows in multinational corporations. Journal of Management, 34(5), 882-902.
d0i:10.1177/0149206308321546.

Yetim, N., & Yetim, U. (2006). The cultural orientations of entrepreneurs and employees’
job satisfaction: The Turkish small and medium sized enterprises (SMEs) case.
Social Indicators Research, 77(2), 257-286. doi:10.1007/s11205 0054851x.

Zaltman, G., Duncan, R., & Holbek, J. (1973). Innovations and organizations. New York:
Wiley and Sons.

Zander, U., & Kogut, B. (1995). Knowledge and the speed of the transfer and imitation of
organizational capabilities: An empirical test. Organization Science, 6(1), 76-92.
doi:10. 1287/orsc.6.1.76.

Zander, U., & Zander, L. (2010). Opening the grey box: Social communities, knowledge
and culture in acquisitions. Journal of International Business Studies, 41(1), 27—

37. doi:10.1057/jibs.2009.76.

57



