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Abstract

This paper conducts a meta-analytical review to examine the impact of internation-
alization on innovation, with particular attention to the role of research design fac-
tors that may confound causal inferences. The existing literature is examined (1) to
determine the average effect of internationalization on innovation and (2) to assess
how variations in key aspects of research design has affected results. Analysis of
99 studies reveals that the effects of internationalization on innovation are diverse
but are generally positive, albeit the effect sizes are mostly small to moderate. The
inferred magnitude of such effects is influenced by research design factors and that
country-context matters. The results suggest that internationalization measurements,
data characteristics and statistical artifacts affect the variations in effect sizes. We
conclude with a discussion of opportunities and challenges in future research on the
internationalization-innovation nexus.
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1 Introduction

The nature of the relationships between internationalization and innovation (the
internationalization-innovation nexus) is an important consideration for firms that
undertake cross-border activities. Firms engaging in exporting and FDI may expe-
rience innovation effects even if this is not the primary motivation for internation-
alization. Understanding the direct effects of internationalization on innovation and
the indirect consequences on innovation from internationalization is an important
consideration for private and public policy. Trade and investment liberalization is
considered to enhance innovation by firms and thereby boost productivity in home
countries (Tse et al., 2017; Xie & Li, 2018). Robust evidence in this area is therefore
important for managers engaged in developing international strategies and manage-
rial systems and for national and international policymakers concerned with promot-
ing innovation.

A variety of theoretical approaches are used to examine the particular aspects
in the internationalization-innovation nexus including resource-based view
(RBV), knowledge-based view (KBV), dynamic-capability view (DCV), organiza-
tional learning theory, network theory, and spillovers perspectives. Most of these
approaches predict positive outcomes from internationalization (e.g., Piperopoulos
et al., 2018; Sun & Lee, 2013; Wang & Ma, 2018; Xie & Li, 2018). Some literature,
however, identifies negative outcomes from internationalization because of signifi-
cant costs from increased uncertainty and complexity (Hitt et al., 1997; Kafouros
et al., 2008). The multiple theoretical perspectives used to examine relationships
within the nexus therefore provide uncertain postulations on the net effects of inter-
nationalization on innovation. Empirical studies based on an assortment of research
approaches provide inconsistent findings (Appendix 1). A variety of firm-level con-
textual factors has been employed to examine a range of causal paths in the nexus.
The type of contextual factors considered partly depends on the theoretical under-
pinnings that influence the kind of causal paths under examination. Firm size and
technology intensity of industries are normally considered as important contextual
factors. Other factors such as the level of development of host countries and types
of internationalization and innovation are sometimes studied. The mixed results in
the literature suggest that improvements in research design connected to adequately
addressing contextual factors considered in the various theoretical approaches would
improve understanding on the impact of internationalization on innovation.

Using meta-analytical techniques, this paper aims to answer two research ques-
tions. (1) What is the direction and strength of the impact of internationalization on
firm innovation? (2) Which key research design issues influence the estimates of the
effects of internationalization on firm innovation?

Meta-analysis offers an effective and systematic tool to analyze a large collection
of findings from independent quantitative studies to synthesize evidence. Although
this type of analysis “cannot test the competing views against one another”, it is
useful in examining “the direction and significance of the bivariate relationships”
(Bergh et al., 2016, p. 478). This approach is widely used in various topics in Inter-
national Business (e.g., Bausch & Krist, 2007; Beugelsdijk et al., 2018; Schwens
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et al., 2018; Tang & Gudergan, 2018; Zhao et al., 2017) and in innovation studies
(e.g., Bowen et al., 2010; Camisén-Zornoza et al., 2004; Grinstein, 2008). To the
best of our knowledge, few meta studies explicitly examine the relationship between
internationalization and firm innovation. An exception is Rosenbusch et al. (2019)
that considers the impact of business environment factors on a specific aspect of the
nexus, i.e. offshoring of R&D activities (or R&D internationalization). Our study
assesses the more general effects by including manufacturing and sales as well as
R&D internationalization and focuses on the effect of research design factors on
estimates. This research paper therefore complements and extends the study by
Rosenbusch et al. (2019).

Our study responds to calls to improve research design to enhance the validity
and reliability of results (Dimos & Pugh, 2016; Starbuck, 2016). These calls are
also growing in International Business research (e.g., Aguinis et al., 2017; Cuervo-
Cazurra et al., 2016; Reeb et al., 2012; Steel et al., 2021). Good research design
includes addressing important contextual factors and analytical techniques to
improve the validity and robustness of results. This study examines these issues to
assess the effects of key research design issues on the direction and effect sizes of
relationships within the nexus.

The meta-analysis summarizes 99 studies published between 1998 and 2018. The
results reveal that on average internationalization has a positive, though relatively
small impact on innovation. Our results indicate that divergent results are related to
research design factors, including the selection and measurements of key constructs,
country-context, data characteristics (panel data vs. cross-sectional data and primary
data vs. secondary data) and statistical artifacts (estimation methods, model speci-
fications and endogeneity control). The study considers the effect of multidimen-
sionality of internationalization and innovation concepts by examining the impact
of different dimensions of internationalization and innovation. The study found that
national differences in the magnitude, strength, and direction of the focal relation-
ship are substantial with positive and statistically significant results found in 15 out
of 21 countries and the effect sizes ranging between 0.059 (Ireland) to 0.650 (Aus-
tralia). Single country studies offer important insights, but generalization should be
treated with caution as it may lead to incorrect conclusions. Meta-regression results
further reveal that heterogeneity of effect sizes is associated with data characteristics
and estimation methods. In summary, the paper highlights the importance of inter-
nationalization to innovation and the focus on research design factors provides evi-
dence that is potentially useful to develop theory to provide more robust postulations
on the internationalization-innovation nexus.

The paper makes contributions to the International Business and Innovation lit-
erature by providing evidence on what existing studies reveal about the direction
and size effects of a wide range of internationalization activities for innovation.
The results also highlight how improved research design including better address-
ing contextual factors and data analytical techniques might improve the potency of
estimates. Consideration of these key research design factors enables the proposal
of “best practice” recommendations to improve the robustness of results. This study
is timely as internationalization has been asserted to be good for firms (Contractor,
2007) but such assertion has not been universally supported by empirical evidence.
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Moreover, the growth of anti-globalization movements and trends towards more
nationally focused policy calls the value of internationalization for innovation (Witt,
2019) into question. A more robust evidence-based view, on the extent of benefits
and insights into developing research design to secure more robust results, is helpful
in developing the international strategies of firms and also for national and interna-
tional policy debates on the effects of globalization on innovation.

2 Literature Review
2.1 Major Theories of Internationalization and Innovation

Internationalization, defined as business expansion “across the borders of global
regions and countries into different geographic locations, or markets” (Hitt et al.,
1997, p. 767), may enhance innovation which concerns activities that “put [a new
idea] to practice while paying special attention to its usefulness” (Camisén-Zor-
noza et al., 2004, p. 334). Most research on the internationalization-innovation
nexus relates to the acquisition and use of resources. The theories used to inves-
tigate the nexus use different mechanisms to examine a range of aspects on how
internationalization impacts on innovation. The postulations from these theories
often include a range of contextual factors thought to influence relationships
within the nexus. There is however no consistency on which contextual factors
are considered to be important in obtaining robust results and that specify the
applicability of findings. This has implications for the usefulness of results for
developing strategic and managerial policies and public policy as it is often not
clear if findings are applicable to the conditions faced by policymakers. Due to
space constraints, we provide only a brief overview of the major theoretical per-
spectives, that concludes a summary of how addressing key contextual factors
may help to enhance the predictive power of the various theories.

Although the approaches taken by RBV, KBV and DCV use somewhat different
mechanisms to explore the relationship between resources and the development of
competitive advantages, at the core, they are based on acquiring, developing, and
effectively using resources to secure competitive advantages. The major distinguish-
ing factor between these approaches is the process by which innovation leads to
competitive advantages. The RBV focuses on the identification and exploitation of
all resources, whereas the KBV focuses on how firms develop knowledge from their
resources and DCV on cultivating routines and practices to enhance competencies.
Studies using these approaches have found that internationalization can facilitate the
acquisition and development of innovation by securing the specific advantages of
different countries enabling the capture of ideas, information and knowledge from
a greater number of new and different markets and cultural perspectives (Beugels-
dijk et al., 2018; Gkypali et al., 2018; Hitt et al., 1997; Jiang et al., 2016; Kafouros
et al., 2008). Organizational learning theory regards firms as learning social entities
that enables the transformation of information into knowledge (Hotho et al., 2015).
Organizational learning thereby complements RBV, KBV and DCV by highlight-
ing learning mechanisms that facilitate resources to be converted into competitive
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advantages. Operating in international markets exposes firms to more, diverse
and advanced market and technological knowledge, which heightens the effects
of “learning by watching” (knowledge acquisition as a consequence of observing
others) and “learning by doing” (knowledge acquisition as a consequence of direct
experience). Learning therefore facilitates innovation through creating new and
combinative knowledge and by learning how to effectively use this knowledge helps
firms to develop competitive advantages (Kafouros et al., 2008; Piperopoulos et al.,
2018; Salomon & Jin, 2010; Xie & Li, 2018).

Network theory (Almeida & Phene, 2004; Frenz & letto-Gillies, 2009; Zahra
et al., 2009) provides further insights into how resources, knowledge and compe-
tencies acquired and developed by internationalization connects to innovation. Net-
works enhance the richness and diversity of firm’s resource pools. Internationaliza-
tion broadens firm’s networks from domestic market to international markets and
offer them opportunities to tap into many different networks. Networked relation-
ships also offer opportunities to develop new knowledge and advance capabilities as
members interact enabling effective information flows within networks. This facili-
tates innovation as firms embed and learn from their host business environments
(Tidd, 2001).

Studies explicitly adopting the theoretical lenses of research-based approaches,
organizational learning and network theory usually focus on direct acquisition of
resources and capabilities and deliberate knowledge flows. Technological/knowl-
edge spillovers perspective recognizes unintentional knowledge and information
flows that go beyond business transactions or alliances (Perri & Peruffo, 2016; Ugur
et al., 2020). These flows are not normally purposefully conducted but can have an
important source of knowledge that benefits innovation (Frenz & Ietto-Gillies, 2009;
Jiang et al., 2016; Kafouros et al., 2008; Liu et al., 2010). To access and benefit from
this knowledge, firms must build effective formal and informal networks to embed in
local/regional/national innovation systems thereby absorbing knowledge transferred
by trade and FDI (Frenz & Ietto-Gillies, 2009; Scalera et al., 2018).

In summary, the various theoretical approaches have somewhat different empha-
ses that influence the causal paths they examine within the nexus. The RBV focuses
on causal relationships based on the identification and use of any resources that can
secure innovation. The KBV considers the major relationships that affect the quali-
ties of resources that directly help to develop knowledge and thereby influence inno-
vation. For the DCV the major causal paths revolve around the routines and prac-
tices that help to secure and develop innovation competencies from the resource base
associated with internationalization. Organizational learning focus on factors related
to how firms learn from engagement with the nexus, and network theory explores
how inter and intra-organizational networks within the nexus impact on learning for
various innovation outcomes. Spillover perspective centers on how domestic firms
gain resources and knowledge helpful for innovation obtained from the activities of
foreign firms in host locations.

The postulations in the causal paths that emerge from the various theoreti-
cal approaches often, but not universally, regard outcomes as being conditional
on the size of firms and the level of technology that is embedded in internation-
alization. The effect of other fundamental contextual factors like country, types of
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internationalization, and stages of innovation are less frequently addressed in stud-
ies. This study examines the moderating effect of these key contextual factors and
thereby provides evidence on their impact on the potency of estimates. Evidence on
the importance of these contextual factors helps to identify some of the major ele-
ments that determine the boundary conditions in which the postulated relationships
from causal paths apply (Steel et al., 2021). Evidence that key contextual factors
have meaningful impact on estimates provide grounds for a more comprehensive
addressing of these factors in the conceptualizations of causal chains in the vari-
ous theoretical approaches used to investigate the nexus. Improved knowledge from
future studies on the effect of major contextual factors would, therefore, help to
identify the conditions where large innovation benefits are likely to arise. An exam-
ple of addressing contextual factors for a possible causal path (based on the KBV)
is given in Fig. 2. This type of approach could be applied to the other major theories
used to examine the nexus.

Devoting resources to internationalization can hinder the amount that can be
used for innovation (Li, 2007). Supporting sources are required to ensure the effec-
tive assimilation, absorption and utilization of resources and knowledge acquired
through internationalization for innovation performance (Frenz & Ietto-Gillies,
2009; Gkypali et al., 2018; Jiang et al., 2016; Kafouros et al., 2008). Moreover, as
firms develop their international activities, organization and management become
complex, increasing coordination and governance costs and the risk of losing strate-
gic control (Tsao & Chen, 2012). International expansion can increase firm’s expo-
sure to financial, macroeconomic, and political risks. Theft of intellectual property
rights due to problems of defending these rights can lead to high risk in using inter-
nationalization to boost innovation (Hsu et al., 2015; Kafouros et al., 2008). Interna-
tionalization can exacerbate costs and risks stemming from information asymmetry
and due to cultural and institutional diversity (Azar & Drogendijk, 2014; Beugels-
dijk et al., 2018; Hitt et al., 2006). Given that internationalization and innovation
are both resource-intensive, costly, and risky, firms may regard them as alternative
growth strategies (Jiang et al., 2016; Sasidharan & Kathuria, 2011; Wang & Tao,
2019; Xie & Li, 2018). Moreover, taking advantage of the opportunities accrued
from internationalization for innovation may result in imitation, reverse engineer-
ing, and technology purchasing that substitutes for innovation (Frenz & Ietto-Gillies,
2009; Wang & Tao, 2019; Wu & Wu, 2014).

Theory postulates both the benefits and the costs associated with the internation-
alization-innovation nexus (Frenz & letto-Gillies, 2009; Gkypali et al., 2018; Hsu
et al., 2015; Jiang et al., 2016; Kafouros & Buckley, 2008; Piperopoulos et al., 2018;
Sambharya & Lee, 2014; Wang & Tao, 2019). Theory does not, therefore, provide
clear predictions that internationalization will have a beneficial effect on innova-
tion. This theoretical ambiguity implies that high quality empirical studies are cru-
cial to provide valid and robust evidence to increase understanding on the direction
and size of the predictions of causal paths in the nexus. This requires good research
design that provides robust results on how internationalization affects innovation,
including the effect of major contextual factors that affect outcomes.
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2.2 Research Design Factors

Understanding the results in the literature is complicated, by the fact there is con-
siderable heterogeneity in research design used in studies. A review of the literature
revealed a set of the key factors that are likely to affect the validity and reliability
of the empirical findings: variable measurements, data characteristics representing
properties of the data used and statistical artifacts.

2.2.1 Measurement Adequacy

The use of different measures is likely to be the cause of significantly different esti-
mation results between studies. Measurement adequacy is an issue raised in many
studies of internationalization (Hennart, 2011; Hitt et al., 2006; Li, 2007) and inno-
vation (Hagedoorn & Cloodt, 2003).

The Internationalization Concept and its Measurement

Internationalization is multidimensional, encompassing three main dimensions:
depth, breadth, and speed (Riviere & Bass, 2019; Schwens et al., 2018). Depth (or
scale) of internationalization refers to the extent of operations conducted outside the
home country. Breadth (or the spread) of internationalization indicates the spread
of activities across foreign locations. Speed of internationalization is associated
with the pace at which international business activities develop over time. Existing
studies of internationalization and innovation have largely focused on the first two,
which can be considered together as the degree of internationalization (Kirca et al.,
2012; Riviere & Bass, 2019). Many studies considering speed factors focus on the
effects of the speed of innovation on internationalization rather than the influence
of the pace of internationalization on innovation performance (Chetty et al., 2014).
This study therefore focuses on the depth and breadth of internationalization.

Measures of the depth of internationalization often treat the outcomes from for-
eign operations as being independent of the breadth of internationalization. The
same level of foreign sales, assets, employment and investment from one host
country or from multiple host countries may, however, have very different mean-
ings (Verbeke & Forootan, 2012). Outcomes from multiple host countries involve
more operational complexities but could also mean access to more resources,
knowledge and learning opportunities. This highlights that it is important to obtain
robust estimates to consider the effect of using depth or breadth as the dimension of
internationalization.

Hennart (2011) provides a comprehensive overview of the major components of
internationalization: foreign market penetration (the proportion of sales in foreign
markets), foreign production presence (the proportion of production in foreign loca-
tions), foreign operations dispersion (the spread of firm sales and direct investment
across foreign locations), country scope (the number of foreign countries a firm is
present) and the diversity of foreign markets (spread of firms’ presence in different
national cultural environments). This fivefold categorization can be grouped in such
a way with the first three capturing depth and the latter two denoting breadth (see
Table 1).
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The Innovation Concept and its Measurement

Innovation has been studied from a broad range of perspectives, resulting
in debates on conceptual and measurement issues (Azar & Drogendijk, 2014;
Camisén-Zornoza et al., 2004; Dziallas & Blind, 2019; Hagedoorn & Cloodt, 2003;
Tidd, 2001). The most used is stage, i.e., inputs, intermediate outputs and final
inputs. Innovation inputs are often proxied by R&D expenditures or R&D intensity.
Intermediate outputs of innovation commonly connect to developing the means to
deliver new and/or improved products, captured by patents. Measurement of final
innovation outputs include new product announcements, new process introductions,
and new product sales. Table 1 summarizes the major factors in innovation paths.

Various comments have been made about these measures (Hagedoorn & Cloodt,
2003; Taques et al., 2020; Tidd, 2001). Inputs measures do not measure the “effi-
ciency” of innovation performance (Malen & Vaaler, 2017). Undertaking innova-
tion, or increasing innovation inputs, do not necessarily guarantee valuable out-
comes and success in marketplace, hence do not capture the commercialization part
of innovation definition (Malen & Vaaler, 2017; Rosenbusch et al., 2011; Wang &
Tao, 2019). Second, firms not only rely on internal R&D activities for innovation,
but also utilize technologies embodied in equipment or other external resources.
Thus, inputs may partially represent innovative activities realized at the firm level
(Lachenmaier & Wossmann, 2006). Third, not all firms have separate R&D depart-
ments or even R&D budgets (Yi et al., 2013). Using inputs variables could poten-
tially under-estimate firm innovation performance, particularly for small firms (Tidd,
2001). Nevertheless, because inputs measures tend to be more readily available, this
accessibility determines their wide usage in the literature.

Using patenting data is controversial (Dziallas & Blind, 2019; Hagedoorn &
Cloodt, 2003; Taques et al., 2020). Patent measures provide a continuous and rela-
tively objective way of measuring innovation that may be closer to market impact
than inputs measures. Problems may arise however because of the differences
in patenting behaviors between international and sectoral arenas and in large and
small organizations (Tidd, 2001). Not all innovation outcomes are patented and not
all innovations are patentable. Organizations also vary in their propensity to pat-
ent, depending on their strategy and resources (Chittoor et al., 2015; Hagedoorn &
Cloodt, 2003). For example, patents can be used to strategically improve a com-
pany’s competitive advantage and put it in a favorable position in negotiations.
Resource-rich firms are not only more likely to engage in patenting, but also have a
larger number of sleeping (unused) patents (Dziallas & Blind, 2019). Propensity to
patent is also associated with the types of innovation. Arundel and Kabla (1998) and
Brouwer and Kleinknecht (1999) show that process innovations are generally less
likely to be patented, albeit there are inter-sectoral differences. The extant studies
have established that patent registrations tend to be lower in services than in manu-
facturing (Taques et al., 2020). There are also issues connected to the same weight
given to radical and incremental innovation or innovation of different quality.

Compared with the inputs and intermediate outputs measures, final outputs meas-
ures have the advantages of reflecting the technical and market success of innova-
tion activates and cross-industry validity (Wang & Tao, 2019) and incorporating
non-patentable innovation (Wang & Kafouros, 2009). The weaknesses include new
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product measures do not differentiate the quality of new products and could be the
results of improved management practices, changes in organizational structure or the
use of better quality intermediate inputs (Liu & Qiu, 2016). New products with a
radical innovation nature carry the same weight as the ones that only made incre-
mental improvement. These issues are also applicable to process innovation meas-
ures. Finally, final output measures may not reflect only innovation but also the
results of marketing efforts (Wang & Tao, 2019) and be sensitive to economic cycles
(Taques et al., 2020).

Measurement Errors and Endogeneity

The classical assumptions of econometric analysis assume that variables are
measured accurately and that there are no correlations between the explanatory
variables and errors, i.e., the exogeneity condition. When this condition is violated,
endogeneity arises. The errors-in-explanatory-variables can cause ordinary least
squares (OLS) estimation to be inconsistent and potentially affect many past con-
clusions (Bascle, 2008). If the assumption of a dependent variable not being sub-
ject to measurement errors does not hold, the consequences are not as severe as the
presence of errors-in-explanatory-variables. Instrumental variables estimations and
structural equation modelling (SEM) are common ways to seek to address meas-
urement error problems (Bascle, 2008; Richter et al., 2016). Like many studies on
the internationalization-performance relationship that frequently overlook measure-
ment error problems (Bausch & Krist, 2007), we could not account for the effects of
measurement error in the meta-analysis of this paper because few studies reported
information on data reliability. Nevertheless, as representative measures of interna-
tionalization and innovation (see Table 1) can be objectively audited, we expect that
measurement errors are less likely to be a significant problem in internationaliza-
tion-innovation studies.

2.2.2 Data Characteristics

Panel Data vs. Cross-sectional Data

The use of data should be matched with research questions (Bono & McNamara,
2011). In this area the dimension of time is a critical issue (Damijan & Kostevc,
2015; Filipescu et al., 2013). The innovation benefits of internationalization may
take time to materialize. There is also the causality direction between internation-
alization and innovation, i.e., which one comes first Cross-sectional data capture a
snapshot within the process therefore, as Bono and McNamara (2011) noted, “[r]
esearchers simply cannot develop strong causal attributions with cross-sectional
data, nor can they establish change, regardless of which analytical tools they use”
(p. 657).

Panel data studies can better address causality issues. First, they can reflect the
changes of innovation performance over time and reduce bias associated with idi-
osyncrasies of a particular period or economic cycles/shocks (Kafouros et al., 2008).
Second, they can provide means to mitigate reverse causality, thereby strengthen the
robustness of the inferences that can be made (Reeb et al., 2012). Third, if there
are time-invariant effects across firms that are not captured in explanatory variables,
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but are correlated with the internationalization variable, panel data can purge such
effects by accounting for time-specific effects, while studies using cross-sectional
datasets are likely to reveal biased and inconsistent estimates of the effects (Gorg
& Strobl, 2001). Panel data however could increase the probability of making Type
I errors, and lead to stronger statistical correlations between observations that are
close to each other than those far part (Marano et al., 2016).

We thus expect a systematic difference in effect sizes in panel data studies and
those of cross-sectional data studies. Over time, internationalized firms can better
integrate the resources acquired, engage in organizational learning, build networks,
enjoy localized spillovers, and gain synergy from internationalization and innova-
tion strategies. As panel data tend to better capture cumulative effects (Dimos &
Pugh, 2016), we expect findings of stronger internationalization-innovation relation-
ship in panel data studies than in cross-sectional data studies.

Primary Data vs. Secondary Data

The use of primary or secondary data is another source of heterogeneity in mixed
research findings (Stanley & Doucouliagos, 2012). Primary data may contain rich
information providing questions that are carefully set. Secondary data, on the other
hand, may not be based on questions that are directly related to research questions
(Cowton, 1998). Primary data often relies on subjective views that reflect respond-
ents’ perceptions and therefore may not be objective. Perceptual measures are likely
to be "broader" than objective measures and encompass more and different factors.
This could affect the estimated effects of internationalization on innovation. In con-
trast, secondary data tends to contain objective information, but may not contain the
depth and richness of primary data. Secondary data may present researchers with
the temptation to arrive at more extensive conclusions than what the data would
support (Harris, 2001).

Existing meta-analytical internationalization or innovation studies have shown
that the effect sizes tend to have larger magnitude in primary studies employing per-
ceptual measures than studies based on secondary data. For example, Beugelsdijk
et al. (2018) found that the effect sizes associating perceptual measures of cultural
distance to establishment mode, amount of knowledge that has been transferred or
acquired, and performance are greater than other measurements (e.g., Kogut and
Singh index). Zhao et al. (2017) reported that the effect size of the entry mode-per-
formance relationship is statistically significantly larger in primary data than in sec-
ondary data. Bowen et al. (2010) revealed that after accounting for subjective meas-
ures of innovative posture (which facilitates innovative activities), the effect size of
the innovation-performance relationship is greater. The possible reasons are man-
agers tend to overestimate the internationalization and innovation of their activities
(Beugelsdijk et al., 2018; Bowen et al., 2010) which are likely to be translated into
their perceived corresponding effects. Respondents may overestimate the connection
of attributes of business environments to internationalization, consequently, the role
of internationalization may be overstated (Beugelsdijk et al., 2018).

We thus expect systematic differences in effect sizes, with the internationaliza-
tion-innovation relationship being stronger in studies using primary data.
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2.2.3 Statistical Artifacts

Estimation Methods

Existing meta-analysis studies have shown that the use of different estimation
methods as an important source of effect size heterogeneity. For example, Dimos
and Pugh (2016), in their examination of the effectiveness of R&D subsidies, reveal
effect sizes differ between studies using propensity score matching (PSM) or dif-
ference-in-differences (DiD) modelling techniques. Yang and Driffield (2012) find
that non-regression methods such as ANOVA methods or t-tests tend to have lower
estimates for the linkage between multinationality/internationalization and perfor-
mance. Appendix 1 reveals the methods in studies on the nexus, ranging from the
conventional techniques of least squares (LS) including OLS and generalized least
squares (GLS) and SEM to more sophisticated techniques of Bayesian analysis.

Model Specifications

To reconcile divergent results, existing studies have opted for more sophisticated
functional forms by, for example, using non-linear equations for estimation. If the
true functional form is non-linear, estimating linear functions can cause omitted
variable bias as the omitted higher-order explanatory variables are correlated with
errors. As a result, this leads to biased coefficient estimates, and more importantly,
to faulty conclusions about theoretical propositions (Hamilton & Nickerson, 2003).

Endogeneity

There are four major sources of endogeneity: measurement errors, simultaneity/
reverse causality, omitted variables and sample selection bias (Bascle, 2008; Hamil-
ton & Nickerson, 2003; Reeb et al., 2012). The first two have been discussed above.
The third source of omitted variables is about model misspecification and refers to
missing explanatory variables in estimated models. To establish causation, an essen-
tial condition is that no other causes should affect the relationship between depend-
ent and independent variables (Bascle, 2008). However, if the dependent variable
is affected by some unmodeled factors that could also drive other variables in the
model, then endogeneity arises. Sample selection bias is associated with self-selec-
tion, i.e., whether the influence of internationalization on innovation is because
firms self-select into engaging in internationalization. The techniques on addressing
endogeneity include using lagged variables, adding many control variables, instru-
mental variables (IV) methods (e.g., 2SLS, 3SLS and GMM), Heckman two-step
sample selection model and propensity matching model (Bascle, 2008; Hamilton &
Nickerson, 2003; Reeb et al., 2012). In panel data studies, unit-level (e.g., country-
level, industry-level, firm-level, subsidiary-level) and time fixed effects are often
controlled for to address the omitted variables issue.

On the internationalization-innovation nexus, attempting to address endogeneity
is not a technical nicety, but an essential for increasing the prospects of obtaining
unbiased estimates and, more importantly, testing the veracity of theories. Measure-
ment errors and omitted variables may not be a severe issue in every empirical study
however causality and sample selection bias are hard to rule out based on scrutinizing
research context. Nevertheless, not all studies have sought to consider endogeneity.
Possible reasons include difficulty in finding suitable instrumental variables, using
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Total references found
(key words + issue-by-issue + snowballing

technique)
N =2668
Excluding 1061 non-academic journal
» articles or articles not satisfying quality
v criteria (i.e. below 3 in ABS list)

1626 studies screened
(based on full text review)

Excluding 508 qualitative studies, editorial
and review articles

Y

1118 studies assessed

(based on full text review) e Excluding 74 studies at the country-,

region- and industry-level.

e Excluding 877 firm-level studies that do
not contain the analysis of the impact of
internationalization on innovation.

e Excluding 68 studies that do not report
correlation coefficient (r) or statistics to
compute r.

\4

99 studies included

Fig. 1 Literature search and selection process of meta-analysis

cross-sectional datasets, and problems arising from econometric packages that do not
provide the means to take account of endogeneity (Hamilton & Nickerson, 2003).

3 Methodology
3.1 Literature Search, Data Selection and Coding Procedure

Collection of studies on the internationalization-innovation relationship followed the
process illustrated in Fig. 1. A sequence of three search strategies identified the pop-
ulation of studies. First, seven electronic databases, ABI/Inform, Business Source
Premier, EconLit, Google Scholar, Science Direct, JSTOR, and Web of Science
were searched for studies published between January 1997 and April 2020. The year
of 1997 was chosen because this was the publication date of the landmark article
by Hitt et al. (1997). Search terms for the Internationalization construct included,
internationalization, internationalisation, international diversification, international
expansion, geographic diversification, multinationality, foreign operations, export,
foreign direct investment, FDI, merger and acquisitions, merger and acquisition,
M and A, M and As, multinational enterprises, multinational corporations, for-
eign market entry and entry mode. For the Innovation construct terms comprised,
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innovation, R and D, research and development and patent, together with “firms”
thereby focusing on firm-level studies. Second, we manually searched top-tier jour-
nals, namely Journal of International Business Studies (JIBS), Academy of Man-
agement Journal (AM]J), Strategic Management Journal (SMJ), and Research Policy
(RP). Finally, we utilized snowballing techniques to examine all references reported
in previously identified studies. These search strategies yielded a collection of 2,668
potential papers.

Exclusion of studies was based on: (1) Only articles published in 3 or 4 rated
journals according to the Chartered Association Business School (ABS) Academic
Journal Guide 2018 to ensure high quality papers are included in the meta-analy-
sis (Geng et al., 2017; Geyskens et al., 2009; Yang & Diriffield, 2012). This led to
the exclusion of 1061 papers. (2) The selected articles used quantitative techniques,
resulting in elimination of 508 qualitative studies, editorials and review articles.
(3) Articles were firm or subsidiary level, resulting in exclusion 74 studies. As
Beugelsdijk et al. (2010) point out, studies concentrated on the export and FDI at
the industry, region or country level do not specifically capture firms’ international
value creation activities. (4) As the research focus is on the impact of internation-
alization on innovation performance, a further 877 firm-level studies were omitted
because they had no analysis of the impact of internationalization on innovation. (5)
Articles reported relevant sample statistics and effect sizes reported from separate
sets of samples that had non-binary variables, so that they are comparable and cap-
ture a continuous effect (Stanley & Doucouliagos, 2012). This last step excluded 68
papers. The final sample was therefore 99 studies.

The sample size was coded using the number of observations and the effect sizes
on r-family statistics. For some studies, beta coefficients were transformed into cor-
relation coefficients as recommended by Peterson and Brown (2005). This approach
is consistent with most meta-analysis studies (e.g., Geyskens et al., 2009; Rosen-
busch et al., 2019). As coding of the identified studies is critical for the quality of
the meta-analysis, two authors coded independently and compared two separated
coding forms. This led to 95% agreement between authors and remaining disagree-
ments were revolved by discussions.

Appendix 1 presents the bibliographical details of the 99 articles. There are two
interesting observations on the sample. First, 86% of publications appeared between
2008-2018, in contrast to only 14% between 1997-2007. Second, they are scattered
in 36 ABS 3- or 4-rated journals, with RP being the leading outlet (14) followed
by International Business Review (9), Journal of World Business (9) and JIBS (6).
Appendix 2 presents the breakdown of these publications by research design factors.
Clearly many more studies have used depth (83) than breadth (26) to measure firm
internationalization. Innovation final outputs measures (50) are more popular than
inputs measures (23) and intermediate outputs measures (33). As for data charac-
teristics, 37 studies have used panel data, in contrast to 62 cross-sectional studies.
Secondary data (60) are more popularly employed than primary data (39). In terms
of the estimation methods, LS approaches are most common, followed by count and
categorical modeling (21) and SEM (14). There is only one study each employing
Bayesian and survival modeling approach. Regarding model specifications, most
papers (86) focus on linear relationship and only 13 papers report the examination
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of non-linear association in the form of inverted U-shape (10), S-shape (3) and
U-shape (1 paper). On endogeneity, in comparison to 57% of finance and economics
studies that take account of this issue (Boyd & Solarino, 2016), only 41% of stud-
ies in our meta-analysis have explicitly considered endogeneity. The approaches to
address endogeneity include instrument variables (17), lagged variables (17), Heck-
man two-step sample selection model (9), fixed-effects specification (2) and nega-
tive binomial model with endogenous covariates (1).

3.2 Meta-analytic Procedures

We adopt the effect size as the unit of analysis. The number of effect sizes is consist-
ent with Lipsey and Wilson (2001), relying on the minimum number of effect size.

(k = 3) consisting of at least 2 studies to limit the sensitivity of the previous
results. The sample correlation coefficient r is first transformed by Fisher’s z trans-
formation to have approximately normally distributed statistical properties. A 95%
CI is used to test whether the effect-size estimates are statistically significant. The
within-group homogeneity statistic Q,, that follows y*-distribution with k — 1 degrees
of freedom is computed to examine whether the variability of the potential effect
sizes is sufficiently interpreted by sampling error variance. A statistically significant
0Q,, indicates the presence of potential moderators. We use the random-effects mod-
els to test the main effect sizes.

We further employ the meta-regression technique to examine the moderating
effects (Geyskens et al., 2009). Meta-regression can investigate to what extent sta-
tistical heterogeneity among the results of multiple studies can be associated with
one or more attributes of the studies. Table 2 provides a description of the moderator
and control variables that are included in the meta-regression. The dependent vari-
able is an estimate of the associational strength of the focal relationship in a given
sample. We choose moderators related to research designs and control variables of
country-of-origin, industry setting and firm size. The selection of control variables
is constrained by available information from primary studies.

There are theoretical reasons to include country-of-origin. Firms in developed
countries are more internationalized and conduct more innovation than those in
developing countries. They tend to have more firm-specific assets and have bet-
ter capability to sense, seize and transform resources acquired and/or developed
through internationalization for innovation (Almeida & Phene, 2004; Kirca et al.,
2011). Their home country institutions are also supportive to innovation and offer
infrastructure to help firms benefit from internationalization (Filiou & Golesorkhi,
2016; Rosenbusch et al., 2019). Developing countries often have weak institutions,
and also have more environmental uncertainties and learning difficulties compared
to developed countries (Tang & Gudergan, 2018). We thus expect country-of-origin
to moderate the internationalization-innovation relationship, such that the relation-
ship is stronger for developed country firms than for developing country firms.

Control for industry is necessary because differences in industrial structures are
likely to affect the innovation by firms. High-tech industries tend to face more rapid
and systematic technological changes than non-high-tech industries, hence firms in

@ Springer



484 S.Ding et al.

Table 2 Description of the variables

Variable Measure
Moderator
Depth of internationalization A dummy variable, coded 1 for the depth of internationalization and

0 breadth of internationalization

Innovation intermediate outputs A dummy variable, coded 1 for innovation intermediate outputs and
0 otherwise

Innovation final outputs A dummy variable, coded 1 for innovation final outputs and O other-
wise

Innovation outputs A dummy variable, coded 1 for innovation intermediate or final
outputs and 0 otherwise

Panel data A dummy variable, coded 1 for longitudinal/panel data and O cross-
sectional data

Primary data A dummy variable, coded 1 for primary data and 0 secondary data

SEM A dummy variable, coded 1 if structural equation modeling is

employed as a research method and O otherwise

Bayesian and survival modeling A dummy variable, coded 1 if Bayesian or survival modeling is
employed as a research method and O otherwise

Count and categorical modeling A dummy variable, coded 1 if count modeling (e.g., Poison, Negative
binomial) or categorical modeling (e.g., multinomial) is employed
as a research method and O otherwise

Non-linear model A dummy variable, coded 1 for non-linear models and O linear-
models
Endogeneity control A dummy variable, coded 1 if the estimation accounted for endoge-

neity and O if not

Control variable

Developed country A dummy variable, coded 1 if country-of-origin is a developed coun-
try and O otherwise

High-tech manufacturing A dummy variable, coded 1 if the industry setting is high-tech manu-
facturing and 0 otherwise

Large firms A dummy variable, coded 1 if firms are large firms and O otherwise

SMEs A dummy variable, coded 1 if firms are small and medium-sized

firms and O otherwise

such turbulent environments are usually more innovative (Kirca et al., 2011; Rous-
seau et al., 2016). However, knowledge involved in these firms is usually of tacit
and complex nature, consequently, cannot be easily learnt and/or exploited to cre-
ate value (Hashai, 2018; Xia & Liu, 2017). As a result, we posit firms in high-tech
industries to benefit less from internationalization for innovation than their counter-
parts in non-high-tech industries.

We also control for firm size differentiating large firms from non-large firms,
including small and medium-sized enterprises (SMEs) and mixed group samples.
This enables the consideration of moderating effects of differences in resource avail-
ability (financial, management and information). Large firms are usually resource
abundant, allowing them to bear fixed costs and take on greater risks associated with
both internationalization and innovation (Geldres-Weiss et al., 2016; Gkypali et al.,
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2018; Hitt et al., 1997). Increased size also makes it easier for firms to better utilize
global resources for innovation and enhances potential returns to innovation through
leveraging resources acquired or developed from international activities (Bausch &
Krist, 2007; Camisén-Zornoza et al., 2004). Consequently, we predict the interna-
tionalization-innovation relationship to be stronger for large firms than non-large
firms and to be weaker for SMEs than non-SMEs.

Finally, it has been argued that editors, reviewers and academic journals have a
tendency to accept articles with “statistically significant results” (Stanley & Dou-
couliagos, 2012). This may entice scholars selecting samples, functional forms, esti-
mation techniques and control variables to maximize the prospects of obtaining sig-
nificant results. To test for publication bias, we use p-value criterion. Egger’s test is
used to check replicability and reliability of results.

4 Results

Tables 3 reports the main effect results. At the aggregated level, there is a positive
and statistically significant relationship between internationalization and firm inno-
vation [M,=0.114, CI (0.101, 0.126)]. This finding supports the positive effects
of internationalization on innovation, albeit the magnitude is small. Cohen (1988)
suggests the thresholds for interpreting effect size being 0.1, 0.3, and 0.5 for small,
medium, and large effect size, respectively. Similar small effect sizes have been
found in meta-analysis studies on the relationship between internationalization and
firm’s financial and market performance with M, taking the values of 0.059, 0.10
and 0.06 in Bausch and Krist (2007), Kirca et al. (2011) and Marano et al. (2016),
respectively. Our evidence is also comparable to that reported by Rosenbusch et al.
(2019) in their study of the impact of R&D internationalization on innovation
[M,=0.145, CI (0.115, 0.176)]. As the 95% CIs overlap, we cannot tell whether the
effect sizes are statistically different. We also separated our sample into two groups:
studies that clearly identify R&D internationalization and those that do not spec-
ify that type of internationalization (i.e., internationalization may be through R&D,
manufacturing and/or sales). The results again confirm the positive, albeit small
effects of internationalization in both samples [M,=0.092, CI (0.022, 0.163) for the
former group; M,=0.116, CI (0.103, 0.130) for the latter group]. The 95% CIs again
overlap with that of the whole sample and that of Rosenbusch et al. (2019).
Consideration of the results reveals some different effect sizes according to
the type of internationalization (depth and breadth) and different stage of innova-
tion measures (inputs, intermediate outputs and final outputs). The findings for
depth of internationalization are consistent with those at the aggregate level. The
impact of the breadth of internationalization on innovation measured by interme-
diate outputs is, however, statistically insignificance. Comparing the mean effect
sizes, the effects of depth [M,=0.131, CI (0.116, 0.146)] is greater than those of
breadth of internationalization [M,=0.068, CI (0.040, 0.097)]. As the two 95%
CIs do not overlap, there is a statistically significant difference between the two
effect sizes. Depth appears to have greatest effects on innovation intermediate
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outputs [M,=0.159, CI (0.120, 0.198)], followed by innovation final outputs
[M,.=0.112, CI (0.100, 0.125)], then innovation inputs [M,=0.103, CI (0.069,
0.138)]. However, as the three 95% CIs overlap, we cannot tell whether the effect
sizes are statistically different. The effects of breadth are limited to innovation
final outputs [M,=0.086, CI (0.043, 0.129)] and innovation inputs [M,=0.125,
CI (0.029, 0.220)]. It is interesting that R&D internationalization only signifi-
cantly influences innovation final outputs [M,=0.115, CI (0.017, 0.213)].

In our sample, most studies (72) were based on a single country. In total 21
single countries were examined. The countries most often studied were the US,
China, Sweden, Taiwan, and Spain. Table 4 shows the country-specific random-
effects model results. Those based on a quite small number of effect sizes (k < 3)
(i.e., Brazil, Germany, Israel, Italy, and Portugal) should be interpreted with cau-
tion. Table 4 reveals that national differences in the magnitude, strength, and
direction of the focal association are substantial. The focal relationship is statisti-
cally significant in most countries (15 out of 21 countries), except for Taiwan.
Among those significant results, the focal relationship is the strongest in Australia
[M,.=0.650, CI (0.537, 0.764)] and the weakest in Ireland [M,=0.059, CI (0.029,
0.089)]. Along the spectrum, the effect size is small (M, <0.1) in the context of
Ireland, Spain, China, and Switzerland; whereas it is large in Australia (M, >0.5).
In between, most countries see small effects (0.1 <M, <0.3) apart from Chile
with medium effects (0.3 <M, <0.5). This mixed set of results raises the ques-
tion of generalizability of findings from single-country studies. Additionally, a
statistically significant Q-statistic in Table 3 and mixed results in Table 4 indicate
the presence of potential factors that may confound causal inferences. We proceed
with meta-regression analysis to detect the role of research design factors.

Table 5 displays the meta-regression results. For ease of interpretation, the
findings are summarized in Table 6. Model 1 includes only control variables.
Model 2 adds the variable Depth of internationalization. The meta-regression
analysis confirms that internationalization measurements influence the effect size
of the focal relationship, indicating that different dimension of internationaliza-
tion generates different level of benefits to innovation performance. Models 3 and
4 add innovation measures to Model 1. In model 3, both Innovation intermediate
outputs and Innovation final outputs are statistically insignificant. In model 4, we
combine intermediate outputs and final outputs measures to create a new dummy
variable, Innovation outputs. But again, this variable is statistically insignificant.

Model 5 adds variables related to data characteristics. Panel data is significant,
while Primary data is insignificant, indicating that data characteristics, particularly
panel data, influence the results. However, the direction of impact is different from
our expectation. As Gorg and Strobl (2001, p. F738) noted, the higher estimates in
cross-sectional studies could be due to such data structure not allowing for “other
time-invariant firm or sector specific effects, which may impact on the [focal] rela-
tionship, but for which the researcher does not have any information”.

Model 6 adds variables related to statistical artefacts including different estima-
tion methods, model specification and attempts at endogeneity control. The focal
relationship in studies employing SEM differs significantly from those employing
least squares modeling, but that effect sizes in studies employing other estimation
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Table 4 Country-specific results of random-effects model

Country k N M, 95% C1 Z p(Z) REVC Q,, p(Qy)
Australia 1 302 0.650* (0.537,0.764)  11.25 0.000 0.0000 0.00 -
Brazil 1 202 0.080 (- 0.059, 1.13  0.258 0.0000 0.00 -
0.219)
Chile 3 138 0.454* (0.228, 0.680) 3.94 0.000 0.0167 343  0.180
China 35 2,397,788  0.079* (0.055, 0.103) 6.33 0.000 0.0042 8436.53* 0.000
Germany 2 8775 0.054 (-0.153,0.261) 0.51 0.611 0.0218 41.04* 0.000
Ghana 2 328 0.245* (0.136, 0.354) 4.40 0.000 0.0000 0.33  0.568
Greece 7 1427 0.293* (0.149, 0.438) 3.97 0.000 0.0328 44.89* 0.000
India 4 62,064 0.117* (0.057,0.178) 3.79 0.000 0.0036 73.00*% 0.000
Treland 2 4213 0.059* (0.029, 0.089) 3.83 0.000 0.0000 0.03  0.855
Israel 3 962 —0.010 (-0.212,0.193) 0.09 0.926 0.0254 10.55* 0.005
Italy 1 84 0.110 (-0.107, 0.328) 0.99 0.320 0.0000 0.00 -
Japan 6 1665 0.163* (0.068, 0.257) 3.36 0.001 0.0097 17.80* 0.003
Netherlands 3 2438 0.150* (0.059, 0.241) 3.23 0.001 0.0034 4.12  0.128
Pakistan 2 497 0.110* (0.097, 0.122) 0.26 0.793 0.2344  42.78* 0.000
Portugal 3 1557 0.149 (- 0.316, 0.63 0.530 0.1665 173.86* 0.000
0.613)
Spain 9 52,008 0.070* (0.028, 0.112) 328 0.001 0.0039 183.05* 0.000
Sweden 12 1924 0.189* (0.084, 0.295) 3.51 0.000 0.0283 59.78* 0.000
Switzerland 2 5346 0.087* (0.060, 0.113) 6.32 0.000 0.0000 0.22  0.639
Taiwan (China) 12 41,368 0.058 (- 0.001, 1.92 0.055 0.0101 375.58* 0.000
0.118)
United King- 6 5257 0.117* (0.060, 0.175) 4.02 0.000 0.0039 21.83* 0.001
dom
United States 40 26,444 0.134* (0.085, 0.183) 5.31 0.000 0.0226 567.31* 0.000
Mixed 45 135,127 0.111* (0.062, 0.160) 446 0.000 0.0249 2570.80* 0.000
*p < 0.05
See Table 3

methods including Bayesian and survival modeling, and count and categorical mod-
eling do not seem to be statistically different from those using least squares mode-
ling. The strength of the focal relationship also does not differ between studies using
linear and those using non-linear models. Seeking to address endogeneity seems
however to be an important issue.

Model 7 includes all moderators and control variables. The results remain consist-
ent with those when different types of moderators are separately considered, except
that Panel data becomes statistically insignificant. This might be because panel data
effects are picked up by attempts at endogeneity control. In Model 8, we also check
whether publication outlet is an underlying moderator. The meta-regression presents
a statistically insignificant coefficient (b=— 0.0230, SE,=0.0290). Model 9 adds an
additional control variable, SMEs, to check robustness. This additional control is not
statistically significant, and the findings of Model 8 and Model 9 are similar.
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Robustness checks included replacing Depth of internationalization with dummy
variables for FDI measures and Export measures and a dummy variable to capture
multi-dimensional measures of internationalization. Neither of these dummies are
statistically significant and results for other variables remain intact. We replaced
Depth of internationalization with the variable R&D internationalization in Mod-
els 2, 7, 8, and 9 and added R&D internationalization to Models 7, 8, and 9. R&D
internationalization is statistically insignificant in all models and results for other
variables remain qualitatively similar to those in Models 2, 7, 8, 9. We have also
identified those studies that have employed PLS-SEM methods and the dummy
variables that capture PLS-SEM and non-PLS-SEM are statistically significant in
Models 7, 8, and 9, while the results for other variables remain unchanged. Finally,
we repeated the meta-regression analysis for four subsamples: (1) sample exclud-
ing studies of the US; (2) sample excluding studies of China; (3) sample excluding
mixed countries studies; (4) samples excluding all three country/countries groups,
i.e., the US, China and mixed countries. Results for the first two subsamples are
very similar to those of Table 5. For the subsample (3), the findings remain approxi-
mately the same except that Depth of internationalization, albeit with the positive
coefficient, has become statistically insignificant and Primary data has become sta-
tistically significant. The sample size for subsample (4) reduces substantially from
201 to 81. The results are slightly more different from those of Table 5. Depth of
internationalization is again statistically insignificant. Innovation intermediate out-
puts now becomes statistically significant. In contrast, SEM has become statistically
insignificant which might be because only a small number of studies in this subsam-
ple (6 in total) employed SEM. Overall, the results are fairly robust.!

Model 8 reports that around 18% (adjusted-R?) of the between-study variance is
explained by the research-design covariates. The remaining between-study variance
(%) seems small. Thus, a combination of research design factors explains a signifi-
cant proportion of the variance of effect sizes. Finally, we examine publication bias.
The results show that it is not a serious issue in our meta-analysis data pool.”

5 Discussion and Conclusions
5.1 Theory Contribution

Our findings support the view that internationalization has small but positive effects
on firm innovation. Consideration of key contextual factors improves the size effects
of the estimates, suggesting that good research design should identify and analyze
how major contextual factors affect various causal paths that emerge from the vari-
ety of theoretical approaches used to examine the nexus. The importance of address-
ing contextual issues has been advocated in International Business research (Kos-
tova & Hult, 2016; Ma et al., 2016; Slangen & Beugelsdijk, 2010) and our study
reinforces the case for a greater focus on these issues. An example of how KBV

! The results for these robustness checks are not presented but available upon request.
2 The results are not presented but available upon request.
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Table 6 The internationalization-innovation nexus: a summary of evidence

Key perspectives

Findings from meta-regressions

Type of internationalization (depth and breadth)

Stage of innovation (inputs, intermediate outputs
and final outputs)

Panel data vs. cross-sectional data

Primary data vs. secondary data

Estimation methods: SEM vs. least square model-
ling

Estimation methods: Bayesian and survival mod-
eling/count and categorical modeling vs. Least
square modelling

Model specifications: Non-linear model vs. linear
model
Endogeneity

Developed countries vs. developing countries

High-tech manufacturing vs. industries not speci-
fied

Firm size

Different dimension of internationalization gener-
ates different level of benefits to innovation
performance, with the depth of internationaliza-
tion having greater size effects than the breadth of
internationalization

How innovation is measured by stage does not affect
the effect sizes of the focal relationship

In comparison to studies that employ cross-sectional
data, those that use panel data tend to find smaller
effect sizes of the focal relationship

Effect sizes of the focal relationship in studies
employing primary data and those employing
secondary data do not tend to be significantly
different

Effect sizes of the focal relationship in studies
employing structural equation modeling (SEM)
tend to be significantly larger than those employ-
ing Least squares modeling

Effect sizes of the focal relationship in studies
employing other estimation methods including
Bayesian and survival modeling and count and
categorical modeling do not seem to be statisti-
cally different from those using Least squares
modeling

The strength of the focal relationship does not tend
to differ between studies using linear and those
using non-linear models

Effect sizes of the focal relationship in studies
controlling for endogeneity tend to be significantly
smaller than those not controlling for endogeneity

The strength of the focal relationship does not tend
to differ between studies of developed countries
group and those of developing countries group

Effect sizes of the internationalization and innova-
tion relationship in studies focusing on high-tech
manufacturing tend to be significantly smaller
than those not exclusively focusing on high-tech
manufacturing

The effect sizes of the internationalization and inno-
vation relationship do not tend to differ between
studies of different firm sizes

might be developed to better account for major contextual factors is provided in
Fig. 2. The method suggested could be used as a guide to how other causal chains
from other theoretical approaches could be developed to better address major con-

textual issues.
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Comparing the effects of depth and breadth of internationalization, the results
highlight that depth is more strongly associated with firm innovation than breadth.
This is in contrast to findings of meta-analytics studies by Kirca et al. (2012) and
Marano et al. (2016) that reveal breadth of internationalization having a stronger
effect on firm performance than depth. The reason may be, although depth allows
firms to achieve economies of scale and scope, breadth provides arbitrage operations
across different locations that enable the diversification of risks and thereby secure
better financial or market performance. Depth is also often required to effectively
integrate acquired knowledge and resources in organizational learning and in secur-
ing benefits from business networks. Breadth maybe be an important factor in causal
chains based on organizational learning, network theories, and spillover approaches
due to the wider range of knowledge that is available from wide-ranging interna-
tionalization. It is possible that different combinations of depth and breadth have a
variety of effects depending on the nature of the causal chains that are used to exam-
ined topics in the nexus. To resolve this issue requires careful conceptualization of
the role of contextual issues connected to the type of internationalization to arrive
at robust estimates. Such conceptualization would also help to better define the
boundaries of the postulated relationships. Regardless of the theoretical approach
and causal chains used, our results suggest that consideration of the type of interna-
tionalization is likely to be important to obtain good estimates.

Internationalization (both depth or breath) appears to have effects on innovation
when inputs and final outputs measures are employed. The findings however reveal
that only depth is connected to innovation intermediate outputs. There are studies
on the effects of breadth and depth of internationalization on the relations between
knowledge stock and overall performance of firms (e.g., Kafouros et al., 2012) and
breadth of internationalization and innovation on firm performance (e.g., Kafouros
& Buckley, 2008). To our knowledge however there are no studies that explicitly
consider the effects of different dimensions of internationalization on the various
stages of innovation. Theoretical approaches use an array of postulated causal chains
to examine links between internationalization and innovation. There is therefore a
need to address the often-complex contextual issues that may influence the type of
innovation that relates to postulated causal chains. If such studies are rigorously con-
ceptualized and operationalized, the resulted estimates of the effect size should be
more robust.

The findings reveal different outcomes between single-country studies and
multi-countries studies thereby underlining the importance of country context. The
mean effect sizes are small to large. Single-country research design plays a dom-
inant role in the existing studies. In principle, single country studies can provide
deep and rich information thereby offering opportunities to evaluate whether a given
theory performs as expected (Hotho et al., 2015). This use of single or small num-
bers of homogenous countries however raise concerns due to generalizing from
restricted samples that are seeking to represent heterogenous locations (Coviello
& Jones, 2004). The heterogenous nature of conditions in host locations implies
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that a multitude of internationalization and innovation strategies are likely to affect
the association between internationalization and innovation in different countries.
This suggests that single country or groups of similar countries may provide high
quality results that are valid and robust but are only valid for the countries stud-
ied. Such studies however provide the basis for unpacking the generic picture from
multi-country studies to highlight where significant and large benefits are available.
This type of approach should be done for any causal chain that can be identified as
likely to be affected by country conditions. This would help to better understand the
geographical dispersion of innovation activities and why despite evidence that, in
general, the benefits appear to be small, the volume and intensity of the internation-
alization process appears to be growing. Consideration of the effect of country con-
text would therefore help to provide more robust estimates and to clarify boundary
conditions for causal paths.

5.2 Empirical Methods Contribution

The results shed light on how variation in effect sizes can be explained by variable
measurements, data characteristics and statistical artifacts. One major issue raised
by the results is about the conceptualization and measurements of internationaliza-
tion and innovation. More attention is required to clarify the key conceptual defi-
nitions of internationalization processes and innovation stages and refining theory
based on this to provide hypotheses to be tested. Another key finding is the use of
panel data and SEM. Issues connected to causality cannot be identified by this study.
Future research design may, however, consider using more advanced techniques to
develop knowledge on causality to tackle this problem. Attempts to address endoge-
neity in general has the potential to improve evidence on causal paths in the inter-
nationalization-innovation nexus. Thus, refining theory that is tested using appropri-
ate cutting-edge data gathering, processing and analysis could shed light on the size
effects in the nexus.

Another key requirement area for empirical research design is the country con-
text of studies. Future research should be framed to help to fine-tune understanding
in single-country studies by highlighting key factors that influence the relationship
between internationalization and innovation for the countries that are studied. Future
research should also pay attention to the research designs of diverse countries that
would permit the systematic comparison of the differences and similarities between
country groupings by geographical area, level of economic development etc. Find-
ings of this kind would enable a better understanding of country contexts that could
help to develop theoretical and policy perspectives on the relationship between
internationalization and innovation.

5.3 Practical Implications
The findings provide some insights for managers and policymakers. Firms and pub-

lic policymakers need to assess the evidence for the net benefits found in studies in
the light of the risk of adopting inappropriate internationalization because of failure
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to adequality account for the effects of key contextual factors and from shortcom-
ings in data measurement and analysis. The mostly small to moderate effect sizes
found in our study suggest it is important that private and public policymakers check
results to ascertain if key contextual factors are included in studies. This would help
to identify the boundaries of where the postulated effects are applicable. This would
reduce the risk of making inappropriate strategic, managerial decisions and in public
policymaking that arises from using results that do not apply to the contexts faced
by decision-makers. Our suggestions for future research indicate some of the areas
where more knowledge is needed to improve the basis for better understanding of the
strategic, managerial decisions and public policy implications associated with inter-
nationalization and innovation. This information may also be of value for managers
and policymakers that commission research on aspects of the nexus. Our results also
highlight the wisdom of checking the rigor of the data analysis techniques used in
research to ensure that best practice is used to seek to reduce errors associated with
inappropriate data measurement and analysis that undermine the value of results.

5.4 Future Research Directions

The findings on the importance of contextual issues and of addressing key data anal-
ysis techniques imply that future studies that consider these issues could provide
improved evidence that could enrich theory development to help to better under-
stand relationships within the nexus. This would provide better guidance to private
and public policymakers. The focus on research design should be applied to causal
chains emerging from the various theoretical approaches used to examine the nexus.
The results suggest that developed theoretical frameworks are likely to be required
to address complex issues about how contextual factors affect causal chains. This
could include the possibility of multi-directional causal relationships within the
nexus. The resultant causal chains need to be rigorously tested to determine the
direction of causation and the importance of contextual factors for effect size. This
would provide more accurate estimates and would enable better identification of
the boundaries of the postulated relationships. These estimates would also need to
address key data and analytical issues. Resolving these issues is challenging but the
findings of this study indicate the importance of addressing them in order to ensure
the robustness of results.

Investigating the potency of the estimates of internationalization for innovation
for the numerous causal chains from a variety of theoretical approaches would be
useful. The techniques for such work, such as meta-analytic structural equation mod-
eling (MASEM), have been developed (Bergh et al., 2016). Analysis of this kind
requires identification of suitable studies which have clearly identified theoretical
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underpinnings and have been operationalized in a way that provides distinct esti-
mates of the relationships postulated in causal chains. Unfortunately, there are few
studies published in high quality journals that provide such information. This cur-
rently makes it difficult to assess the robustness of estimates from different theoreti-
cal approaches and from different causal chains using the same theoretical approach
(Steel et al., 2021). Future research therefore needs to provide clear indications
of the theoretical approach, causal relationships that are used, the contextual fac-
tors that are considered and how they relate to the postulated causal chains. This
would help to provide robust evidence that could be used to develop the theoretical
approaches to better understand how the nexus works. This is a challenging research
agenda, but it holds the prospects of enhanced understanding of the nexus that would
help to devise more useful strategic, managerial and policy implications.

5.5 Limitations

There are several limitations in the study. A meta-analysis can only be as good as the
papers sampled (Geyskens et al., 2009). For this reason, we focused on articles from
journals considered to be high quality by the CABS Journal Quality Guide which
is produced “based upon peer review, editorial and expert judgement on the quality
of journals in which business and management academics publish their research”
(Geng et al., 2017, pp. 247-248) and has been used by researchers to identify qual-
ity papers in systematic literature review (e.g., Geng et al., 2017; Yang & Driffield,
2012). There may be some relevant, high-quality, and important research outside of
these journals. There are however a large number of such journals and many of the
papers have low citations so are unlikely to have a significant impact on the research
community and the development of theory.

Although our investigation on different aspects of internationalization and inno-
vation helps to expand knowledge about the nexus, other aspects may deserve future
attention. For example, our study only considers the concept of innovation in terms
of inputs or outputs. Innovation can also be conceptualized by degree (disruptive,
radical, or incremental), type (process, product, service or business model) and
function (technological and non-technological). Studies using these sorts of ideas
of innovation are currently not many, preventing us from incorporating this into our
meta-analysis. Similarly, the low number of studies on the speed internationaliza-
tion led to this not being considered in the current paper. Albeit these limitations,
this study provides a starting point for developing the research design of empiri-
cal studies that could enrich the literature on the internationalization-innovation
relationship.
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