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RESUME ABSTRACT RESUMEN

Cet article étudie la relation entre I’innova-
tion et l’internationalisation des jeunes
entreprises entrepreneuriales. A partir de
données du Global Entrepreneurship
Monitor et de la Banque mondiale pour 64
pays au cours de la période 2001-2008,
cette étude démontre que les jeunes entre-
prises entrepreneuriales impliquées dans
I’innovation de produit et/ou de processus
sont davantage susceptibles de s’interna-
tionaliser. En outre, les résultats de notre
étude révelent que I’impact de I’innovation
sur D’internationalisation est plus élevé
pour I’innovation de produit que pour I’in-
novation de procédé et pour les pays a
revenu élevé que pour les pays a revenu
faible ou moyen.

Mots clés: Mots-clés: entrepreneuriat

This article investigates the relationship
between innovation and internationaliza-
tion in young entrepreneurial firms. Based
on data from the Global Entrepreneurship
Monitor and the World Bank for 64 coun-
tries during the 2001-2008 period, this
study demonstrates that young entrepre-
neurial firms involved in product and/or
process innovation are more likely to be
internationalized. Moreover, the results of
our study reveal that the impact of inno-
vation is greater for product innovation
than for process innovation and for high-
income countries than for low- or middle-
income countries.

Keywords: international entrepreneurship,
product innovation, process innovation,
Global Entrepreneurship Monitor

Este articulo estudia la relacién entre inno-
vacién e internacionalizacion en las jove-
nes empresas emprendedoras. Con datos
de la Global Entrepreneurship Monitor y
del Banco Mundial de 64 paises entre
2001-2008, este estudio demuestra que las
jovenes empresas emprendedoras involu-
cradas en la innovacién de producto y/o de
proceso son mds propensas a internaciona-
lizarse. Por otra parte, los resultados de
nuestro estudio revelan un mayor impacto
de la innovacién de producto que de la
innovacién de proceso, asi como un mayor
impacto en los paifses de altos ingresos que
en los paises de bajos y medianos ingresos.

Palabras claves: iniciativa empresarial
internacional, innovacién de productos,
innovacién de procesos, Global Entrepre-

international, innovation de produit, inno-
vation de procédé, Global Entrepreneur-
ship Monitor

neurship Monitor

S ince the seminal work of Oviatt and McDougall (1994),
the phenomenon of early firm internationalization has
been studied extensively, improving our understanding of
so-called international new ventures. Although several studies
have attempted to better define the concept of international
new ventures (Gabrielsson et al., 2008; Baum et al., 2011),
most of the research on this topic to date has focused on the
drivers of early firm internationalization (Rialp et al., 2005).
Several factors have been identified as influencing the early
internationalization of start-ups (Oviatt and McDougall,
1994; Johnson, 2004; Weerawardena et al., 2007): internal
firm factors, (i.e., characteristics of the entrepreneurs and
firm resources), external factors (i.e., features of the industry
and the competitive environment), and facilitating factors.
According to Zucchella et al. (2007), location-specific factors,
such as presence within a cluster or a district, might positively
impact early firm internationalization. Moreover, Fan and
Phan (2007) argue that economic factors and socio-cultural
forces also play a significant role in a firm’s decision to
internationalize.

However, the literature on the drivers of early interna-
tionalization has devoted little attention to the role of inno-
vation. In their extensive survey of the literature on early
internationalizing firms, Rialp et al. (2005) do not even

mention the term innovation. This gap is particularly surpri-
sing because (i) early works in the field of international
entrepreneurship emphasize the role of innovation and tech-
nology as important drivers of early internationalization
(Oviatt and McDougall, 1994; Knight and Cavusgil, 1996)
and (i1) numerous studies on incumbent firms — and on small
and medium-sized enterprises (SMEs) in particular — indicate
that there is a positive relationship between innovation and
internationalization at the firm level (Cassiman and Golovko,
2011; Ganotakis and Love, 2011; among others). Moreover,
existing empirical studies on the relationship between inno-
vation and the internationalization of new ventures are typi-
cally small-scale qualitative studies with findings that are
not entirely conclusive (Ramos et al., 2011). In summary, the
literature has not sufficiently recognized the role of innovation
as a determinant of young firm internationalization.

Our research fills this gap in the literature by examining
the relationship between the innovation in young entrepre-
neurial firms and their internationalization. Studying this
relationship is important; as Aggarwal (1999) argues, the
modern information age has led to competition based on
ideas and technology and to the broadening of the geogra-
phical competition space. Moreover, at the firm level, inno-
vation and internationalization are traditionally considered
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alternative growth options, whereas “nowadays, especially
for young technology-based firms, innovation and interna-
tionalization are more likely to be instantaneous, fast and
inter-related” (Onetti et al., 2012, p. 339).

We use the Global Entrepreneurship Monitor (GEM)
database to empirically test the relationship between inno-
vation and internationalization in young entrepreneurial
firms that are located in 64 countries during the 2001-2008
period. This paper contributes to the literature in two ways.
First, we offer empirical evidence for the role of innovation
as a factor that influences early firm internationalization.
Second, this paper is based on a large cross-country dataset,
which increases the generalizability of the findings and allows
possible country differences in the innovation-internationa-
lization nexus to be identified in a single dataset. To our
knowledge, previous studies have focused on one country,
primarily Spain (Caldera, 2010; Cassiman and Golovko,
2011; Monreal-Perez et al., 2012), Italy (Basile, 2001;
Nassimbeni, 2001) or the United Kingdom (UK) (Wakelin,
1998; Ganotakis and Love, 2011); only two studies have
focused on an emerging country, China (Guan and Ma, 2003)
and Turkey (Ozcelik and Taymaz, 2004). Expanding the
research to other developed and emerging countries is impor-
tant because international entrepreneurship research has
devoted little attention to new ventures in emerging economies
compared to developed economies (Yamakawa et al., 2008).

The paper is organized as follows. The first section ana-
lyzes the interplay between innovation and internationaliza-
tion of young firms and enables us to formulate and justify
our hypotheses. The second section explains the method and
data used in our study. The third section presents and dis-
cusses the empirical findings. The concluding section outlines
the major contributions of the study in addition to its limi-
tations and future research directions.

Innovation and internationalization:
Literature review and hypotheses

A significant number of firm-level studies have investigated
the role of both innovation and productivity in internationa-
lization in two distinct — but sometimes overlapping — strands
of the literature. Recently, Cassiman and Golovko (2011)
cleverly connected these two strands by noting that innovation,
particularly product innovation, may have both direct and
indirect effects on internationalization. First, innovation
increases the likelihood of SME internationalization because
of increased foreign demand for new products, which is
consistent with several previous studies that have related
innovation and internationalization directly (see Appendix
1). Second, research and development (R&D) and innovation
positively impact productivity, which enhances a firm’s export
orientation and is consistent with the findings of Bernard
and Jensen (1999) that there are differences in firm perfor-
mance between exporters and non-exporters. In an extensive
review of the literature on this topic, Wagner (2007) points

out that most studies have concluded that exporters are more
productive than non-exporters and that more productive firms
self-select into export markets.

The literature on international entrepreneurship empha-
sizes that young firms that internationalize early are typically
knowledge intensive with a strong orientation toward inno-
vation and technology. Knight and Cavusgil (1996, p. 11)
define born globals as “small technology oriented companies
that operate in international markets from the earliest days
of establishment”. This accelerated pace of internationali-
zation is most associated with “high technology, knowledge-
based and service intensive firms” (Coviello and Munro,
1997, p. 362). Such firms are less constrained by distance
and national boundaries and can more flexibly exploit inter-
national opportunities (Autio et al., 2000). According to
Oviatt and McDougall (1994), early internationalization is
also associated with the development of an entrepreneurial
orientation that is primarily characterized by an innovative
orientation (Miller, 1983). The results of a recent empirical
study confirm that an innovative orientation accelerates
companies’ internationalization time and allows them to
implement more activities and opt for high-control entry
modes in foreign markets (Melia et al., 2010). Thus, inno-
vation appears to be an important motive for early interna-
tionalization of young entrepreneurial firms.

Both product and process innovation stimulate firms to
undertake international activities (Lopez Rodriguez and
Garcia Rodriguez, 2005). Firms involved in product inno-
vation are more likely to make a rapid international appea-
rance for several reasons. First, according to Vernon (1966)
entrepreneurs are more likely to identify opportunities to
introduce new products in their domestic market because of
their geographic proximity. Innovation is therefore driven
by domestic demand; however, when the demand for new
products expands abroad, entrepreneurs begin to export.
Internationalization therefore allows firms to exploit their
market power (Hirsch and Bijaoui, 1985). Second, the deve-
lopment of unique products allows firms to serve niche mar-
kets and to attain superior levels of performance in
international markets (Knight and Cavusgil, 2004). Third,
product innovation may result in higher quality products,
which increases the probability of internationalization (Roper
and Love, 2002). Fourth, the impact of product innovation
on internationalization is expected to be particularly strong
for young entrepreneurial firms because product innovation
dominates the early stage of the product life cycle (Cassiman
et al., 2010).

Based on the literature, we formulate hypothesis 1 as
follows:

HI. Young entrepreneurial firms that are involved in pro-
duct innovation are more likely to be internationalized.

It has also been noted that early internationalization is
largely a consequence of firms increasing their investment
in technology (Saarenketo et al., 2008). Indeed, the
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acquisition of a new process technology improves producti-
vity, product rationalization and costs (Ramos et al., 2011),
which motivates firms to internationalize for several reasons.
First, firms that innovate in technology are more likely to
enter foreign markets “to increase sales volumes and spread
the fixed costs of innovation over a larger number of units”
(Pla-Barber and Alegre, 2007, p. 278). Second, firms that
reduce costs through process innovation can charge lower
prices, increase sales and obtain higher returns from inter-
nationalization (Caldera, 2010). Third, the need to exploit a
proprietary technology or process internationally to set a
global standard and preempt competitors is an important
factor of early internationalization (McDougall and Oviatt,
1991; Bloodgood et al., 1996). There is an extensive literature
that supports the effect of technology on internationalization
(Ramos et al., 2011). In particular, the literature examines
the probability that a firm’s export behavior and performance
will depend on technology. Ito and Pucik (1993) find that
R&D expenditures influence a firm’s competitiveness, which
affects its export behavior and the yields obtained through
exporting. Similarly, Chetty and Hamilton (1993) find a
positive relationship between technological intensity and
export results. Other studies describe technology as aiding
exporting (Moon and Lee, 1990) and facilitating export
success (Gomez-Mejia, 1988). It is also argued that the ability
to use technological capabilities leads to faster international
growth (Crick and Jones, 2000).

Consistent with these studies, we postulate the following
hypothesis:

H2. Young entrepreneurial firms that are involved in pro-
cess innovation are more likely to be internationalized.

The analysis of the literature suggests that both product
and process innovations lead to the internationalization of
new ventures. We can therefore assume that there might be
a cumulative effect, i.e., a firm that both employs a new
process and has a new product is more likely to be interna-
tionalized. Accordingly, we formulate hypothesis 3 as
follows:

H3. Young entrepreneurial firms that are involved in both
product and process innovations are more likely to be
internationalized.

This type of behavior is believed to be the most common
in technology-intensive sectors (Weerawardena et al., 2007).
For example, Wakelin (1998) finds that there is a significant
relationship between capital intensity and exporting, which
is conditioned on the specific characteristics of the environ-
ment in which firms operate. Focusing on international new
ventures or the born-global phenomenon, the majority of
empirical studies are conducted in technology-intensive
sectors (Autio et al., 2000; Rialp et al., 2005). However, some
authors argue that it is possible to identify this type of firm
regardless of the characteristics of the sector in which it
operates (Knight and Cavusgil, 1996; Madsen and Servais,
1997). This argument suggests that the firm’s strategy is

fundamental to our understanding of the early internationa-
lization phenomenon, although the effect of the sector is
important. Therefore, in our study, we include both the tech-
nological and non-technological sectors.

To summarize, the literature suggests that innovation
generally encourages the internationalization of young entre-
preneurial firms, although this literature is primarily based
on small-scale qualitative studies and lacks conclusive empi-
rical findings. In the following section, we explain how we
aim to fill this knowledge gap and contribute to the interna-
tional entrepreneurship literature.

Methods and data

In this section, we present the variables, data and econometric
techniques used in our empirical work. The aim of this paper
is to estimate the relationship between the innovation and
internationalization of young entrepreneurial firms during
the 2001-2008 period. We make use of GEM data and World
Bank Development Indicators (WDI); both of these data
sources are annual and cover the same 2001-2008 period.
Detailed definitions of the variables, data sources, and des-
criptive statistics are presented in Table 1.

GEM is an annual assessment of the level of entrepre-
neurial activity within and between countries. GEM data
are taken from surveys on representative samples of at least
2,000 randomly selected adults per country, including both
entrepreneurs and non-entrepreneurs. In 2008, the data cove-
red 64 developed and developing countries (see Appendix
2). The full sample therefore includes 69,054 observations.
Our study focuses on entrepreneurial firms and aims to
understand the role of innovation as a determinant of inter-
nationalization. We therefore consider only individuals enga-
ged in entrepreneurial activity, using the fotal early-stage
entrepreneurial activity (TEA) subset, i.e., nascent entrepre-
neurs and new businesses three to 42 months old. In the
GEM database, entrepreneurial firm internationalization is
measured by the percentage of customers abroad and placed
into one of five categories according to the number of cus-
tomers that normally live abroad. In particular, entrepreneurs
are asked not about their ratio of foreign sales to total sales
but about the number of customers that live abroad. However,
it is a reasonable assumption that the responses of the entre-
preneurs are based on the foreign sales/total sales ratio. The
variable we want to explain, internationalization dummy, is
expressed by the GEM variable teayyint and is built on the
teaexpSc variable (see Table 1). This variable identifies
early-stage entrepreneurial firms with at least 25% of their
customers living abroad that are between three and 42 months
old, which is consistent with the definition of early interna-
tional firms from Servais et al. (2007) and may facilitate
comparison with past or future studies. In additional esti-
mations, we also use the categorical variable internationa-
lization intensity (which is represented by the GEM variable
teaexp5c) as the dependent variable. No information is
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TABLE 1

Definitions of variables, sources and descriptive statistics.

Descriptive statistics

#
Variable* Variable definition Source | observations | Mean | SD Min | Max
Internatlonahzgtlon =1 if at least 25% of ths: customers GEM 53.329 015 036 0 |
dummy (teayyint) come from other countries.
.Intern?ltlonahzatlon Share of custom'ers abroad, organized GEM 69.054 167 114 | 5
intensity (feaexp5c) | into five categories.
Process innovation | = 1 if the technology or the procedure
required for the product has been GEM 69,054 042 | 049 0 1
(teatech) .
available for less than 5 years.
Product innovation | =1 if the product is new to all or some GEM 69.054 0.07 025 0 1
(teayynwp) costumers, 0 otherwise.
Product and = 1 if the entrepreneur enters the
process innovations mflrket with a relatively new product GEM 69.054 004 | 0.19 0 1
(teatech and using a relatively new technology, O
teayynwp) otherwise.
Age /.%ge of the individual in years at the GEM 67.292 3352 12 9 104
(age) time of the survey.
Male =1if tI'le individual is a male, 0 GEM 69,054 0.60 049 0 1
(gender) otherwise.
Post-secondary = 1 if the individual has attained a post-
education secondary or higher education level, 0 GEM 69,054 0.40 0.49 0 ‘1
(gemeduc) otherwise.
= 1 if the individual reports an
Opportunity oppqtumty (as opposed t(? necessity) GEM 69.054 072 045 0 |
(teayyopp) motive for entrepreneurship, 0
otherwise.
Technoloey sector | = 1 if the entrepreneurial activity
&y occurs in the medium- or high- GEM 69,054 0.06 0.25 0 1
(teayytec) :
technology sector, 0 otherwise.
Size Number of persons working for
. the business, organized into four GEM 34,443 1.85 0.78 1 4
(teayyjnw) )
categories.
Number of patent applications filed
Patents per capita | Cirectly with a national patent office WDI | 58239 [0.0002|0.0003| 0 | 0.003
or using the Patent Cooperation Treaty
procedure.
GDP Log of GDP at purchaser’s prices in USD. | WDI 68,998 26.69 | 1.71 | 22.57 | 30.29
GDP per capita Log of GDP per capita based on
PPP purchasing power parity in constant WDI 68,998 9.75 0.85 6.67 | 11.12
2005 USD.

Notes: * Names of the GEM variables that are used to build the estimation variables are in parenthesis. The exact GEM survey questions and answers
are presented in Appendix 3.
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available on the type of presence abroad, the number of value
chain activities conducted abroad, or the number of countries
in which the new venture is present. It is therefore impossible
to classify the firms on which we focus according to any
typology of international ventures.

Detailed characteristics of the sample are presented in
Table 2. Among the 53,329 entrepreneurs who responded to
the question on internationalization, 8,317 (15.6%) declared
that at least 25% of their customers live abroad. For developed
countries, that portion of entrepreneurs rises to 18.2%, which
is comparable to a recent survey on the internationalization

of European SME:s finding that 24% of European microen-
terprises exported directly in 2009 (European Commission,
2010).

The dependent variables also originate from the GEM
data. These variables are product innovation (teayynwp) and
process innovation (teatech). Details about these variables
are presented in Table 1. Product innovation determines
whether a product is new to all or some customers. Process
innovation determines whether a technology or procedure
required for the manufacturing of a product has been available
for less than five years. The product and process innovations

TABLE 2
Characteristics of the sample
% of observations if
Binary variables # observations # observations if variable = 1 variable = 1
Full sample
International. dummy 53,329 8,317 15.6
Men 31,828 5,560 17.5
Women 21,501 2,257 12.8
Process innovation 69,054 4,807 7.0
Men 41,470 2,815 6.8
Women 27,584 1,991 7.2
Product innovation 69,054 28,771 41.7
Men 41,470 17,168 41.4
Women 27,584 11,603 42.1
Prod. and proc. innov. 69,054 2,602 3.8
Men 41,470 1,533 3.7
Women 27,584 1,069 3.9
Internationalized young entrepreneurial firms
Process innovation 8,317 958 11.5
Product innovation 8,317 4,755 57.2
Prod. and proc. innov. 8,317 638 7.7
High-income countries
International. dummy 35,874 6,539 18.2
Process innovation 45,682 2,516 5.5
Product innovation 45,682 18,604 40.7
Prod. and proc. innov. 45,682 1,448 3.2
Low- and middle-income countries
International dummy 17,455 1,778 10.2
Process innovation 23,372 2,290 9.7
Product innovation 23,372 10,167 43.5
Prod. and proc. innov. 23,372 1,154 49
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variable is the product of two GEM variables: product inno-
vation and process innovation. Product and process inno-
vations, therefore, identifies entrepreneurs entering the market
with a relatively new product using a relatively recent tech-
nology. Among the 69,054 entrepreneurs who responded to
the question on the newness of their product and their tech-
nology, 41.7% (28,771) reported that their product is new,
7% (4,807) indicated that their technology is new, and 3.8%
(2,602) that both their technology and product are new
(Table 2).

Many empirical studies on the innovation-internationa-
lization nexus employ productivity measures instead of inno-
vation because innovation is difficult to measure (Anon Higon
and Driffield, 2011) and because of the absence of data
measuring innovation (Silva et al., 2012). Moreover, there
is little distinction in the literature between R&D and inno-
vation because R&D often leads to product or process inno-
vation (Harris and Moffat, 2011). However, Ganotakis and
Love (2011, p. 280) suggest that “what really matters for
exporting is product innovation rather than R&D because
the ability to compete in international markets is ultimately
influenced by the firm’s capacity to successfully market new
and improved products, rather than its investment in research
activity”. This observation is particularly accurate with respect
to SMEs whose innovations are primarily exogenous and
consist of incremental modifications (Nassimbeni, 2001).

The GEM data are also used for several control variables.
Entrepreneurs’ personal characteristics, such as age, gender
and education, may impact the internationalization of their
firms because they impact entrepreneurial activity in general.
Regarding gender, there are relatively few differences in
terms of product and process innovation but rather important
differences in terms of internationalization (Table 2). In our
sample, for 17.5% of male entrepreneurs, at least 25% of
their customers are abroad, whereas only 12.8% of female
entrepreneurs report the same foreign market penetration.
Other GEM-based control variables include the opportunity
versus necessity motivation for entrepreneurship (feayyopp)
and the technology sector (teayytec) of the nascent or new
activity. Size is also included as a control variable because
its positive impact on exports has been demonstrated theo-
retically and empirically (Majocchi et al., 2005). This impact
is explained by the fact that entry into foreign markets requires
resources that often depend largely on firm size. However,
the introduction of the size variable reduces the number of
observations by almost 50% (see Table 1); thus, although
our primary estimations include the size variable, we run
additional estimations without this variable.

The remaining control variables are drawn from the
WDI. Because several studies show that economic develop-
ment and economic conditions in a country may impact
entrepreneurial entry (Wennekers et al., 2005; Van Stel et
al., 2007), we introduce gross domestic product (GDP) per
capita as a variable, which also controls for heterogeneity
across countries with respect to the institutional environment

in which entrepreneurial firms are located. In fact, entrepre-
neurial firms in developed countries are more likely to benefit
from an environment that favors internationalization. These
benefits include subsidies or insurance for prospecting and
exports, easier access to information about foreign markets
through public services and/or a supportive legal framework.
Economic conditions are also controlled for with the intro-
duction of GDP. Fan and Phan (2007) demonstrate that the
size of the home country market negatively impacts the
decision of a new venture to internationalize at inception.
Table 2 presents statistics that illustrate the differences
between young firms originating in high-income countries,
on the one hand, and low-/middle-income countries, on the
other, in terms of internationalization and innovation. The
distinction between the two categories of countries depends
on the World Bank’s classification, which is based on gross
national income per capita. Notably, the share of early inter-
national firms is higher in high-income countries (18.2%)
than in low- and middle-income countries (10.2%), but the
share of process and product innovators is higher in low- and
middle-income countries (9.7% and 43.5%, respectively)
than in high-income countries (5.5% and 40.7%). This result
may be explained by a differing perception of innovation
across countries. In particular, entrepreneurs from low- and
middle-income countries might not have a global understan-
ding of the market in which they operate and might therefore
incorrectly identify their products or their processes as inno-
vative. The correlation between the variables is provided in
Table 3.

Because the primary explained variable is a dummy
variable, we use a probit estimator. Annual dummies are
included in the estimations to control for external shocks
that may affect all countries in the sample. Additional esti-
mations are run using I'V-probit with Roodman’s (2011) cmp
module and ordered logit estimators.

Results and discussion

The estimations of our optimal fitted model are reported in
Table 4. The model selection is based on the Akaike
Information Criterion (AIC) and Bayesian Information
Criterion (BIC); i.e., the chosen model has the minimum
values for AIC and BIC. In column (1), the estimation includes
only the control variables; in columns (2)-(4), we alternatively
include the three explanatory variables to test our three
hypotheses. All estimated coefficients on the dependent
variables are significant at the 1% level. All estimated coef-
ficients on the control variables are significant at the 10%
level except age and, in certain estimations, opportunity and
technology sector. In accordance with Hoetker (2007), we
report McFadden’s and McKelvey and Zavoina’s pseudo-R?,
which conform to comparable empirical studies with similar
data (Aidis et al., 2012). However, pseudo-R? in probit esti-
mations cannot be interpreted as R? in OLS because these
“do not correspond to the percent of variance explained”
(Hoetker, 2007, p. 339).
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TABLE 3
Correlation matrix

(1) (2) 3) C)) (5 (6) (7
(D International. dummy 1.00
2) Product innovation 0.11"™ 1.00
(3) | Process innovation 0.05™ 0.07"" 1.00""
4) New Prod. & Techno. 0.06™" 0.23™ 0.72" 1.00
&) Age 0.01 -0.05" -0.03" -0.02" 1.00
(6) | Male 0.06™" -0.01 -0.01 -0.00 -0.01 1.00
(7) | Post-Sec. Education 0.06™ 0.08™ -0.00 0.02" 0.01™ 0.03™ 1.00
(8) | Opportunity 0.05™ 0.08™ -0.01™ 0.02" -0.04™ 0.06™ 0.14™
(9) | Technology 0.04™ 0.04™ 0.01™ 0.02" -0.03™ 0.09" 0.10™
(10) | Size 0.15™ 0.08™ 0.03" 0.03" -0.02" 0.10™ 0.07"
(11) | Patents per capita -0.00 -0.03™ -0.06™ -0.03™ 0.1 0.04™ 0.117
(12) | GDP -0.02" -0.02" -0.05™ -0.03" 0.10™ 0.02" 0.12"
(13) | GDP per capita 0.11™ -0.00™ -0.06"™" -0.02" 0.17" 0.06™" 0.20™

® 9) (10) (1) 12) (13)
®) Opportunity 1.00
(9) | Technology 0.05™ 1.00
(10) | Size 0.10™ 0.02"" 1.00
(11) | Patents per capita 0.03™ 0.04™ 0.03™ 1.00
(12) | GDP 0.08™ 0.02" 0.00 0.36™ 1.00
(13) | GDP per capita 0.17" 0.07" 0.06™" 0.33" 0.49" 1.00

Note: ™ indicates parameter significance at the 1% level.

The coefficients of interest in this study are the innovation
variables. All hypotheses are validated. In all estimations,
the estimated coefficient of product innovation is positive
and significant, which indicates that entrepreneurial firms
with a new product are more likely to enter foreign markets.
To facilitate the interpretation of the results, we compute the
marginal values of the probit estimates. The marginal values
indicate the change in the observed outcome if the explanatory
variable changes from zero to one. Proposing a new product
increases the probability that an entrepreneur is internatio-
nalized by 6.8%. The estimated coefficient of process inno-
vation is also positive and significant in all estimations, which
indicates that the use of a new or recent technology positively
impacts the capacity of an entrepreneurial firm to interna-
tionalize. The magnitude of the marginal effect is 5.5%,
which is lower than that for a new product and is consistent
with other studies on incumbent firms that distinguish between
product and process innovators that have found that product
innovation has greater impact on internationalization than
process innovation (Caldera, 2010; Cassiman et al., 2010).
The positive coefficient of product and process innovations

indicates that entrepreneurial firms that offer new products
and use new technology are more export oriented than other
young entrepreneurial firms; thus, proposing a new product
and using a new technology increases the probability that an
entrepreneur is internationalized by 9.4%.

The estimated coefficients for the control variables largely
conform with the literature. Several results are worth inter-
preting. First, personal characteristics of the entrepreneurs,
such as gender and education, impact entrepreneurial firm
internationalization. Males and educated entrepreneurs are
more likely to internationalize their business. The latter result
is not surprising because entering foreign markets may require
specific skills (such as the ability to speak a foreign language)
or specific intellectual orientations (such as openness to
foreign cultures). Age is the only individual characteristic
that does not affect internationalization. Second, the estimated
coefficient of opportunity is positive, although not always
significant. This coefficient indicates that internationalization
is the result of opportunity rather than economic necessity.
Third, the estimated coefficient of the rechnology sector
variable, which indicates whether internationalization is
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TABLE 4
Probit regression results
Dependent variable: Internationalization dummy
1 2 3 4
. . 0.3301 %
Product innovation (0.0199)
Process innovation 0.2437%%
(0.0369)
. 0.3853%**
Prod. and proc. innov. (0.0478)
Ace 0.0004 0.0011 0.0006 0.0006
g (0.0008) (0.0009) (0.0008) (0.0008)
Male 0.1174%%* 0.12427%3* 0.1173%:%* 0.1176%**
(0.0204) (0.0206) (0.0204) (0.0205)
Post-Sec. Education 0.10407%** 0.08797%:* 0.10407%** 0.1023%#*
' (0.0201) (0.0202) (0.0201) (0.0201)
Obportunit 0.04827 0.0223 0.0482% 0.0454
pp y (0.0236) (0.0238) (0.0237) (0.0237)
Technology sector 0.1138%* 0.0862 0.1095%* 0.1058%**
&y (0.0385) (0.0389) (0.0385) (0.0385)
Size 0.2655%** 0.2523%:* 0.2634%#** 0.2629%#**
(0.0119) (0.0120) (0.0119) (0.0119)
GDP -0.0785%: -0.0794 %3 -0.0772%:%: -0.0778%#:
(0.0066) (0.0067) (0.0066) (0.0066)
GDP ver canita 0.3128%%** 0.32827%3* 0.3198%#:** 0.3200%**
percap (0.0162) (0.0166) (0.0163) (0.0163)
Constant -2.77469%#:* -3.0136%#:* -2.8828%#: -2.8610%:*
0.1849 0.1889 0.1878 0.1868
Annual dummies Yes Yes Yes Yes
# obs. 27,631 27,631 27,631 27,631
Wald Chi squ. 1,209.69 1,402.92 1,240.12 1,263.77
Log likelihood -10,349.367 -10,211.987 -10,328.806 -10,318.748
McFadden’s R? 0.056 0.068 0.058 0.059
McKelvey & Zavoina’s R? 0.109 0.133 0.112 0.114
AIC 0.750 0.740 0.749 0.748
BIC -261,701.184 -261,965.716 -261,732.079 -261,752.19

Notes: Models 1-4 report the results for probit estimations using the robust estimator of variance. All models are based on the 2001-2008 period.
Coefficients on annual dummies are not reported. Standard errors appear in parentheses. ***, ** and * indicate parameter significance at the 1%, 5%
and 10% levels, respectively.
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more likely to occur in medium- or high-technology sectors,
is significant and positive in high-income countries but not
in low- and middle-income countries. Fourth, the estimated
coefficients of size are positive and highly significant, confir-
ming the importance of access to resources in entering foreign
markets. Fifth, our results with respect to the levels of eco-
nomic size and development are significant and consistent
with the literature. The negative impact of GDP on the capa-
city to internationalize indicates that new ventures will be
less likely to go abroad if the home market is sufficiently
large because the cost of entering foreign markets is higher
than the cost of accessing the home market. The GDP per
capita variable is a proxy for the quality of the institutional
framework in which young firms operate. Higher GDP per
capita is typically correlated with better legal frameworks,
better access to capital and insurance and better infrastructure,
all of which strongly facilitate the internationalization process
for entrepreneurial firms.

In Tables 5 and 6, we run estimations for high- and low-/
middle-income countries separately to identify country-group
differences. As suggested by Hoetker (2007), comparisons
across groups in probit estimations should be based on the
comparison of estimated coefficients obtained from separate
equations rather than on an interaction term. The coefficients
on the innovation variables are positive and significant for
both groups of countries. However, innovation’s impact on
internationalization is greater for high-income countries than
for low-/middle-income countries. Proposing a new product
or using a new process increases the probability that an
entrepreneur is internationalized by 7.9% and 8.1% in higher-
income countries but only by 4.3% and 2.4% in low-/middle-
income countries.

In the final step of our empirical analysis, we test the
robustness of our results by employing alternative estimators
and an alternative explained variable'. One major issue regar-
ding our estimations is a potential reverse causality bias.
New ventures may be more internationalized because they
are more innovative, and new ventures may be more inno-
vative because they are internationalized. Kafouros et al.
(2008, p. 70) show that “the returns to innovation become
higher as the firm becomes more international”. Neglecting
this endogeneity bias would result in inconsistent and biased
estimates. To alleviate this problem, a common approach
has been the use of instrumental variable regressions. We
therefore test our hypotheses using an I'V-probit estimator
(Appendix 4, columns 13 and 14). As demonstrated by Colovic
and Lamotte (2011) through the use of several variables that
measured the technological environment, the propensity of
young entrepreneurial firms to innovate is affected by the
technological environment at the country level. Among these
variables, patent applications appear to be a good instrument
because they are correlated with the innovation of young
entrepreneurial firms but not with the internationalization

1. We also test the robustness of our results using an alternative
sample by dropping the size variable because its inclusion significantly

dummy (Table 3). The results of the IV-probit estimation in
which patents per capita is used as an instrument for inno-
vation are presented in columns 13 and 14. The results are
consistent with previous estimates and confirm our finding
that young firms that are involved in product and/or process
innovation are more likely to be internationalized. We also
test the robustness of our results using an alternative explained
variable. In Appendix 4, columns 15 and 16, the explained
variable is not the internationalization dummy but rather
internationalization intensity, a categorical variable that
indicates the number of customers that normally live abroad
(see Table 1 for details). Previous results are not significantly
affected.

Conclusions

Our study of young entrepreneurial firms in 64 countries
during the 2001-2008 period provides empirical evidence
on the impact of innovation on internationalization. As such,
our research contributes to the stream of the literature that
explores the determinants of internationalization of young
entrepreneurial firms. Several empirical results are notewor-
thy. First, we identify a greater capacity to internationalize
in young firms that offer new products and/or use new pro-
cesses than in other firms. Second, the results reveal that
product innovation has a stronger impact on internationali-
zation than process innovation. Third, innovation’s impact
on internationalization is greater in high-income countries
than in low-/middle-income countries, which suggests that
innovators in the latter group may face specific obstacles
that hamper their entry into foreign markets and therefore
reduce the gains that they acquire from innovations. Fourth,
we demonstrate that entrepreneurs’ individual characteristics
are significant with respect to the internationalization of their
firms. International entrepreneurs are more likely to be males
with a high level of education. Fifth, this study confirms the
role of firm size and, more generally, the role of resources,
regarding the capacity to internationalize.

However, this research is not without its limitations,
which also indicate directions for future research. First, our
innovation variables are based on declarative information
from individuals collected by the GEM teams. Although
entrepreneurs may have identified their products and tech-
nology as being relatively new, as Koellinger (2008, p. 22)
suggests, “innovation is a subjective concept and whether
some activity qualifies as innovative or not depends on the
perspective of the observer”. This notion has been confirmed
in our study because entrepreneurs from emerging countries
have higher perceptions of the innovation of their product
and process than those in developed countries. Second, more
research is needed to understand why innovators in some
countries are more likely to penetrate foreign markets than
innovators in other countries. Our study demonstrates that

reduces the size of the sample. Previous results are not significantly
affected.
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TABLE 5
Probit regression results for high-income countries
Dependent variable: Internationalization dummy
5 6 7 8
. . 0.325] %
Product innovation 0.0222)
Process innovation 0.3022%
0.0458)
. 0.4292%%**
Prod. and proc. innov. (0.0604)
Ace 0.0009 0.0016 0.0011 0.0011
& (0.0009) 0.0009) 0.0009) (0.0009)
Male 0.1134%3%: 0.1200%: 0.1136%** 0.1138%:*
(0.0229) 0.0230) 0.0229) (0.0229)
Post-Sec. Education 0.0837%:* 0.07 10 0.0843%x:* 0.083 1%
’ (0.0220) 0.0221) 0.0220) (0.0220)
Obportunit 0.0015 -0.0210 0.0018 -0.0002
pp y (0.0271) 0.0274) 0.0272) (0.0272)
Technoloey sector 0.1217* 0.0924* 0.1179%* 0.1149%*
&y (0.0412) 0.0416) 0.0412) (0.0413)
Size 0.249] % 0.2387%** 0.2476%** 0.2473%%:*
(0.0132) 0.0133) 0.0132) (0.0132)
GDP -0.0656%* -0.0668%:* -0.0623 %3 -0.0629%:#*
(0.0077) 0.0077) 0.0077) (0.0077)
GDP per canita 0.23427%%* 0.2572%%* 0.2253%** 0.2273%%*%
percap (0.0375) 0.0374) 0.0374) (0.0374)
Constant -2.2250%%:* -2.578 1 ek -2.2582 sk -2.2503 %%k
(0.3813) (0.3831) (0.3799) (0.3792)
Annual dummies Yes Yes Yes Yes
# obs. 19,798 19,798 19,798 19,798
Wald Chi squ. 550.37 739.23 590.82 600.31
Log likelihood -8,464.1926 -8,357.1749 -8,443.5787 -8,440.2014
McFadden’s R? 0.032 0.044 0.034 0.035
McKelvey & Zavoina’s R? 0.058 0.080 0.062 0.062
AIC 0.857 0.846 0.855 0.854
BIC -178,771.698 -178,975.840 -178,803.033 -178,809.787

Notes: Models 5-8 report the results for probit estimations using the robust estimator of variance. Standard errors appear in parentheses. Coefficients
on annual dummies are not reported. ***, ** and * indicate parameter significance at the 1%, 5% and 10% levels, respectively.
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TABLE 6

Probit regression results for low-/middle-income countries

Dependent variable: Internationalization dummy

9 10 11 12
Product innovation 0.3715%%
(0.0467)
Process innovation 0.1876%
v (0.0672)
. 0.37207%%**
Prod. and proc. innov. (0.0831)
Ace -0.0033 -0.0027 -0.0032 -0.0030
& (0.0020) (0.0020) (0.0020) (0.0020)
Male 0.1184* 0.1260%* 0.1180% 0.1182%*
(0.0466) (0.0472) (0.0467) (0.0467)
Post-Sec. Education 0.1634%** 0.1377#:%* 0.1626%** 0.1587:**
’ (0.0487) (0.0496) (0.0487) (0.0489)
Opportunit 0.1424%3 0.1035* 0.1431%* 0.1383%:*
pp y (0.0476) (0.0484) (0.0477) (0.0478)
Technology sector 0.0895 0.0704 0.0814 0.0704
&y (0.1103) (0.1119) (0.1096) (0.1089)
Size 0.3500%3** 0.3253 % 0.3453:%* 0.3443%*
(0.0288) (0.0296) (0.0290) (0.0291)
GDP -0.1339%%#:* -0.13373%%:% -0.1352%%%:% -0.137] %
(0.0153) (0.0159) (0.0153) (0.0155)
GDP ver capita 0.1532%#:%* 0.1319%#:* 0.1598:#* 0.1608*:**
percap (0.0414) (0.0423) (0.0413) (0.0413)
Constant -0.051 [ 0.0375%:%* -0.1029%:: -0.0630%3
(0.4466) (0.4669) (0.4492) (0.4490)
Annual dummies Yes Yes Yes Yes
# obs. 7,833 7,833 7,833 7833
Wald Chi squ. 323.58 348.78 329.62 339017
Log likelihood -1,837.1858 -1,805.3668 -1,833.3604 -1,827.4951
McFadden’s R? 0.080 0.096 0.082 0.085
McKelvey & Zavoina’s R? 0.136 0.164 0.139 0.143
AIC 0.473 0.466 0.473 0.471
BIC -66,404.673 -66,459.345 -66,403.357 -66,415.088

Notes: Models 9-12 report the results for probit estimations using the robust estimator of variance. Standard errors appear in parentheses. Coefficients

on annual dummies are not reported. ***, ** and * indicate parameter significance at the 1%, 5% and 10% levels, respectively.
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the determinants of internationalization in young firms might
be country specific; however, the determinants of such dif-
ferences have yet to be investigated. Third, this research has
focused on innovation’s impact on internationalization; howe-
ver, one strand of the literature, known as the learning-by-
exporting literature, has revealed a reverse causality.
Theoretical explanations of the impact of internationalization
on innovation can be found in endogenous growth-based
models (Grossman and Helpman, 1995). These authors argue
that firms that are exposed to foreign technology and
knowledge through the export of tangible commodities incor-
porate this intangible knowledge into their production. More
research must be conducted in this area regarding young
entrepreneurial firms. Fourth, the period of analysis (2001-
2008) may have an impact on our results, because the behavior
of entrepreneurial firms with respect to internationalization
might have changed after the recent economic crisis.

Our results have significant implications. First, in terms
of policy making, creating a favorable environment for young
firm innovation is essential to improving their prospects for
internationalization and competitiveness. This appeal in
favor of the support of young, innovative companies is
consistent with recent European Union (EU) initiatives in
favor of such firms. Second, in terms of managerial impli-
cations, a strong commitment in young entrepreneurial firms
to innovate is essential for their entry into foreign markets.
This commitment is important because young firms that are
willing to go abroad experience liabilities because of their
newness, inexperience and foreignness and because they
may “understate the subtle and profound role of national
cultures, history and geography” (Zahra, 2005, p. 24). Thus,
innovation strategies may allow young firms to satisfy local
demand abroad despite their lack of knowledge about local
markets and their difficulties in accessing local networks.
Moreover, our study shows that focusing on product inno-
vation, i.e., on a strategy of product differentiation, appears
to be a better strategy than focusing on process innovation
because the return in terms of internationalization is higher.
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APPENDIX 1

Examples of empirical studies on the innovation-internationalization relationship

Study

Dataset

Methodology

Core findings

Bagchi-Sen (2001)

Canada, 54 firms,

Comparison of

SME:s claiming to pursue product innovation are

1991-1996 means better performers in terms of total and export sales.
Innovation is an important factor of competitiveness
Basile (2001) Ttaly, 4,000 firms, Probit and 2SLS and explains firm-level heterogeneity in export
1991-1997 .
behavior.
. Innovation positively affects participation in export
Caldera (2010) Spain, 21,949 Probit markets. Product innovation has a stronger impact
firms, 1991-2002 ’ . .
than process innovation.
Product innovation partially explains the
Cassiman and Spain, 8,402 ﬁrm- Matching product1v1ty-expo.rt.s association. Product innovation
Golovko (2011) year observations, estimations improves productivity levels and pushes firms
1991-1998 to export. Product innovation directly affects the
probability that a firm will begin export operations.
Cassiman, Golovko Kolmogorov- Product innovation, not process innovation, affects

and Martinez-Ros
(2010)

Spain, 9,300 firm-
years, 1990-1998

Smirnov equality-
of-distributions test

productivity and induces small non-exporting firms
to enter the export market.

Dhanaraj and
Beamish (2003)

Canada and USA,
87 and 70 SMEs

Structural equation
modeling

Technological intensity impacts the degree of
internationalization positively in the case of US firms
but not in the case of Canadian firms.

Ganotakis and

UK, 2001-2004,

IV estimation

Product innovators are more likely to export;
however, conditional on entering export markets,

Love (2011) 412 firms innovation does not increase subsequent export
intensity. R&D fosters innovation.

Guan and Ma China, 213 firms, | Multiple regression | Export growth is related to the improvement of

(2003) 1996-1998 rate innovation capability dimensions.
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Study Dataset Methodology Core findings

Hirsch and Bijaoui Israel, 111 firms, . . .. .

(1985) 1977-1981 OLS R&D intensity positively impacts export growth.
Ito and Pucik Japan, 271 firms, OLS Export sales are positively associated with R&D

(1993)

1983

expenditures.

Lachenmaier and
Wossman (2006)

Germany, 981
firms, 2002

2SLS, OLS, Tobit

Being innovative causes firms to have substantially
larger exports shares than non-innovative firms.

Melia, Perez and
Dobon (2010)

Spain, 105 SMEs

Structural equation
model

Strong emphasis on innovation helps firms to enter
foreign markets quickly.

Monreal-Perez et

Spain, 2001-2008,

Random effect
probit, 2SLS,

Innovation increases export intensity; productivity

al. (2012) 14,142 firms GMM and innovation do not interact.
The propensity of SMEs to export is linked to their
Ttaly, 165 ability to innovate products and develop valid inter-
Nassimbeni (2001) small and very Logit, Tobit y o] p cvelop
organizational relations, whereas it is less related to
smallfirms, 1990s .
the technological profile.
Ozcelik and Turkey, 968 SMEs, . Innovations (product and process) and R&D
Tobit R .. .
Taymaz (2004) 1997 activities positively impact exports.

Ramos, Acedo and
Gonzalez (2011)

Spain, 945 SMEs,
1990-2006

Duration model

The more innovative firms are, the more likely they
are to make a rapid first appearance.

Roper and Love
(2002)

1,087 UK plants,
1,190 German
plants, 1991-1994

Tobit

Positive link between product innovation and export
performance at the plant level.

Wakelin (1998)

UK, 320 firms,
1988-1992

Tobit, Probit

Given their size, innovating firms are less likely

to enter export markets than non-innovating firms.
Large innovative firms are likely to export, and

the more innovations they have had, the higher the
probability is that they will enter export markets.
However, smaller innovative firms with one or

two innovations are less likely to export and more
likely to service the domestic market alone than the
equivalent non-innovative firms.

APPENDIX 2

Countries included in the empirical study

Angola, Argentina, Australia, Austria, Belgium, Bolivia, Bosnia-Herzegovina, Brazil, Canada, Chile, China, Colombia,
Croatia, Czech Republic, Denmark, Ecuador, Egypt, Finland, France, Germany, Greece, Hong Kong, Hungary, Iceland,
India, Indonesia, Iran, Ireland, Israel, Italy, Jamaica, Japan, Jordan, Kazakhstan, Korea, Latvia, Macedonia, Malaysia,
Mexico, Netherlands, New Zealand, Norway, Peru, Philippines, Poland, Portugal, Puerto Rico, Romania, Russia, Serbia,
Singapore, Slovenia, South Africa, Spain, Sweden, Switzerland, Thailand, Turkey, Uganda, United Kingdom, United
Arab Emirates, United States, Uruguay, Venezuela.
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APPENDIX 3
GEM survey questions and answers
Variable Questions Proposed responses
Yes
) Do at least 25% of your customers No
teayyint . . ,
normally live outside your country? Don’t know
Refused
More than 75%
What proportion of your customers More than 50%
feaexp3c normally lives outside your country? More than 25%
y y e More than 10%
10% or less
Less than a year
How long have the technologies or Between one to five years
teatech procedures required for this product or Longer than five years
service been available? Don’t know
Refused
Yes
teavvw Is the product new to all or some No
yymwp customers? Don’t know
Refused
age What is your current age? None
Male
ender What is your gender? Female
& yourg ’ Don’t know
Refused
None
Some secondary
What is the highest level of education Secondary degree
gemeduc ou have completed? Post-secondary
y p ' University bachelor’s degree or higher
Don’t know
Refused
Are you involved in this start-up to take
teavo advantage of a business opportunity or Take advantage of business opportunity
yyorp because you have no better choices for No better choices for work
work?
. . Responses are coded “no/low technology”
Wh f his? . .
teayytec at type of business is this or “medium/high technology”
Right now, how many people, not No people
teavyinw counting the owner but including 1-5 people
24 exclusive sub-contractors, are working 6-19 people

for this business?

20+ people
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APPENDIX 4
Additional estimations
Dep. var.: Intern. dummy Dep. var.: Intern. intensity
13 14 15 16
Product innovation 0.3597#% 0.5394 %%
et mnovat (0.0599) (0.0248)
Process innovation 0.2590 0.3765%
oce (0.0902) (0.0488)
A 0.0012 0.0005 0.0018 -0.0027*
&e (0.0008) (0.0008) (0.0011) (0.0010)
Mal 0.1258##% 0.11925x 0.1497%%% 0.1358+%
ale (0.0205) (0.0204) (0.0250) (0.0248)
Post.Sec. Education 0.08447%% 0.10227 0.2365%+% 0.2680%+*
' (0.0205) (0.0200) (0.0250) (0.0249)
Obportunit 0.0234 0.0516%* 0.0423 0.08327
pportunity (0.0240) (0.0234) (0.0289) (0.0287)
Technoloay sector 0.0838%* 0.1089% 0.1351%* 0.1735%%
&y (0.0395) (0.0391) (0.0501) (0.0492)
s 0.2497#3% 0.26207% 0.4259%#% 0.4419%3%
e (0.0124) (0.1201) (0.0155) (0.0154)
GDP -0.0806%* -0.0783 % -0.1405%+* -0.1381
(0.0067) (0.0067) (0.0080) (0.0079)
GDP ver canita 0.3272%*% 0.3179% 0.6776%+%* 0.6637%%%
percap (0.0161) (0.0159) (0.0201) (0.0198)
Constant -3.0229% 2.8766%#* ) )
(0.1837) (0.1809)
Annual dummies Yes Yes Yes Yes
# obs. 32,916 32,916 33,694 33,694
Wald Chi squ. - - 841,933.33 821,349.73
LR Chi squ. 1,930.23 1,481.81 . ;
Log likelihood -30.642.181 -8,381.4367 -30,456.99 30,664.118
McFadden’s R? ; . 0.110 0.104
AIC - . 1.809 1.821
BIC : - -290,129.572 -28,975.317

Notes: Models 13-14 report the results for I'V-probit estimations using Roodman’s (2011) cmp module. Models 15-16 report the results obtained
using internationalization intensity as a dependent variable and an ordered logit estimator. All models are based on the 2001-2008 period. Standard
errors appear in parentheses. Coefficients on annual dummies are not reported. ***, ** and * indicate parameter significance at the 1%, 5% and

10% levels, respectively.



