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Abstract
Innovation and information technology (IT) are critical to effective knowledge manage-
ment (KM) This study examines the effects of innovation on small- and medium-sized
enterprise (SME) internationalization and the direct and moderating impacts of information
and knowledge circulation during ITadoption. The primary data consists of a survey of 612
German SMEs based in the Baden-Württemberg area. The purpose of the survey was to
find out to what extent German SMEs had introduced and were using IT tools (electronic
customer relationship management [e-CRM] and enterprise resource planning [ERP]),
were interested in innovating and howmuch they valued export turnover. The results show
that IT has no direct influence on internationalization. The implementation of ERP and e-
CRM acts as a moderator of the innovation–internationalization relationship. The results
suggest that developing innovation, while also increasing the level of IT, can improve SME
internationalization. Several studies have mentioned that the research findings related to
SME internationalization are country-specific. The application of the EuropeanUnion (UE)
classification to define our sample and the use of German SME data makes our empirical
evidence comparable at the European level. However, the generalization of our results
outside Europe is questionable. Therefore, studies with comparative samples are called
upon to extend our results. Moreover, this study is limited to export intensity, leaving out
the multiplicity of other factors in internationalization. Thus, the adoption of a dependent
variable to test export intensitywould extend our results. The results from this study suggest
that SMEsmight be able to enhance their innovation by implementing comprehensive ERP
and e-CRM, leading to higher export intensity. The results support future research related to
the functions of IT in the export process of internationalized SMEs.
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Introduction

The management literature has paid great interest to knowledge as a source of company
success, performance enhancement, and internationalization. However, only a few
studies have addressed the relationship between knowledge management (KM) and
company internationalization while KM is a critical measure of acquiring competitive
advantage in knowledge economy (Pan and Scarbrough 1999). Based on a resource-
based view (Penrose 1959), KM focuses on what goes inside a firm. Thus, KM is
placed in an important supporting role within the firm. KM is a coordinating mecha-
nism that enables resources to be converted into capabilities (Nelson and Winter 1982).
While knowledge is a resource in its own right, the way in which knowledge is
managed and used will affect the quality of services that can be leveraged from each
resource owned by the firm. KM is defined as the process of creating, sharing, using,
and managing the knowledge and information of an organization. It refers to a
multidisciplinary approach to achieving organizational objectives by making the best
use of knowledge.

Moreover, the goal of KM is to maximize organizational knowledge value through
continuously create, accumulate and share organizational knowledge (Wiig 1997). KM
was initially used to describe computer applications for information storage and retrieval
(Wilson 2002). In order to achieve KM objectives, Information Technology (IT) should
be incorporated to a firm’s daily operation in order that its members can access, store,
retrieve, and make use of organizational knowledge without barriers (Duffy 2000). The
conceptualization of KM has also to include innovation (von Krogh et al. 2001), it
allows developing new knowledge from identified and defining problems.

This paper focuses on the link between KM and SME internationalization taking
innovation and IT important to effective KM and measuring the direct and indirect link
between innovation and internationalization using IT as a moderating effect in order to
show the complementarity between IT adoption and innovation.

In fact, innovation, in conjunction with IT, can enhance company internationaliza-
tion (Junnarkar and Brown 1997). A commitment to innovation is considered signif-
icant to the intensity of internationalization. Buckley and Casson (1998) demonstrated
that innovation is critical for product mobility abroad. Furthermore, innovation repre-
sents a basis for competitiveness in both domestic and international markets (Jones
1999, 2001; Guan and Ma 2003). Research has also shown that the overall process of
innovation stimulates export activities (Nguyen 2007).

Considered from a resource-based analysis of the company (Barney 1991), efficient
innovation depends on organizational capabilities. It has also been confirmed that
accurate strategic deployment of IT is essential in developing successful strategies such
as innovation or internationalization (Ray et al. 2005). In our research, innovation refers
to a significant change in processes, technologies, products, or services. Managing
businesses in multiple geographic markets is a complex (Williamson 1975) and
expensive task. Thus, the coordination and information management requirements
may outweigh the profits. Multimarket businesses enjoy fewer similarities among
environmental elements (Aldrich 1979), and IT is often mobilized to control the
coordination costs of complex information flows. These results imply that IT offers
SMEs the competitive advantage to differentiate themselves in multiple markets
through, for example, innovation.
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Although innovation, IT, and internationalization have been presented as key factors
in the literature, their possible relationships have not been studied extensively. IT allows
for greater adaptability to the environment (Das et al. 1991) and improves information
flow (Hanson 1999), thereby developing international competitiveness. Thus, it has
been generally acknowledged that the impact of IT investment is significantly positive
(Dedrick et al. 2003). Prior studies have also found evidence that export performance
impacts IT investment (Poon and Jevons 1997; Etemad and Wright 1999; Rialp and
Rialp 2001; Knight and Liesch 2002). IT has provided new opportunities for SME
internationalization by, for instance, offering direct access to foreign markets (Spigarelli
2003). Nonetheless, IT sustains internationalization due to the great cost of innovation.
IT reduces the distance and cost of contact creation with potential foreign business
partners, allowing SMEs based in several countries to benefit from direct access to local
expertise. Despite the evidence for IT’s positive impact on innovation and internation-
alization, substantial questions remain. SMEs tend to invest considerable resources in
IT. While their global returns on investment are positive, the variation across companies
is considerable. Some companies make vast investments for little return, while others
achieve more success. The issue for SMEs is in understanding this heterogeneity. Few
empirical studies have analyzed how innovation interacts with IT resources to improve
SME internationalization. Our research intends to increase the understanding of the
relationships among IT, innovation, and internationalization. This study examines the
impact of IT, through enterprise resource planning (ERP) and electronic customer
relationship management (e-CRM) functions, on innovation and SME internationali-
zation. Several studies have doubted the value of IT investment. Another issue is the
measurement of the time gap between innovation and IT investment, and the interna-
tionalization payoff.

The relationship between IT and innovation has been studied profusely (Cepeda
Carrion et al. 2012; Koellinger 2008; Tarafdar and Gordon 2007). Previous results have
demonstrated the great potential of IT on SME flexibility (Larsen and Lomi 2002).
Moreover, Cooper (1998) illustrated the innovation opportunity for SMEs through the
combined effects of IT price decreases, quality increases, and an IT-trained workforce.
Finally, through the different storage, transmission, communication, and processing of
information, IT improves companies’ problem-solving capability (Dewett and Jones
2001).

This study makes the following contributions to theory. First, it uses two measures
for IT—ERP and e-CRM—instead of considering general IT use, for consistency with
previous research that has demonstrated ERP and e-CRM have different impacts on
SME activities, such as internationalization (Laudon and Laudon 2006; Holsapple and
Sena 2005; Gefen and Ragowsky 2005). The remaining question is not whether to
deploy IT but how to deploy it. We separate the impact of IT implementation in
different functional areas of the SME. Previous studies have been often performed at
the SME level. Thus, we expect to provide original insights into the actual conse-
quences of IT on SMEs. Second, previous research has demonstrated the influence of
either innovation or IT on internationalization but few have addressed the effects of
those factors, taken together, on SMEs. Third, we adopt a different approach from
current analyses. Previous studies have associated IT implementation with the level of
investment. However, according to Devaraj and Kohli (2003), the benefits of IT use
should be measured separately from investment.
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This paper is structured as follows. In “Knowledge Management and SME
Internationalization” section we discuss SME internationalization and the KM literature
to define the theoretical relationships among innovation, ERP, e-CRM, and interna-
tionalization, and we also introduce our hypotheses. In “Data and Variables” section we
present the data and variables. We give the results and conclude in “Results” and
“Conclusion” sections respectively; in “Practical Contributions and Implications for
Future Research” section we provide this study’s practical and managerial implications
and its limitations and suggestions for future research.

Knowledge Management and SME Internationalization

KM is an integrated approach to technological systems and management (Jashapara
2011). According to Van Beveren (2002, p. 19), KM is “a practice that finds valuable
information and transforms it into necessary knowledge critical to decision-making and
action.”KMperformance is achieved when KM processes are efficiently embedded into
an organizational system to reduce cost, improve efficiency, and create value (Yu and
Zhou 2017). Investing in innovation seems to be a critical determinant of KM perfor-
mance. According to Laudon and Laudon (2003), knowledge-level decision-making is
based on the evaluation of new ideas for products, services, and ways to communicate
new knowledge and distribute information throughout the company. Thus, innovation
and IT are important to effective KM. Innovation is important to identifying problems,
defining them, and developing new knowledge from them (Van Beveren 2002). IT
facilitates information circulation, storage management, and access to documents; thus,
it can be a major player in companies’ ongoing KM efforts (Ray 2008).

KM is an important determinant of SME growth (Salojärvi et al. 2005). For SME
internationalization, a growing body of research has highlighted the advantages of
exporting SMEs compared to non-exporters based on KM. Internationalized SMEs
are more capital- and technology-intensive (Bernard and Jensen 1999). Several studies
have examined the key factors in internationalization (Westhead et al. 2004; Laanti et al.
2009). For example, Westhead et al. (2004) identified obstacles to internationalization,
including operational and logistical obstacles, process-based obstacles, and
informational obstacles. Laanti et al. (2009) presented four groups of factors as deter-
minants of internationalization: home country, industrial, company, and host country.

Furthermore, one recurrent issue is a lack of explicit export strategy. A structured
management system is essential to sustain internationalization success (Aragón-
Sánchez and Sánchez-Marín 2005). Global expansion involves continual mutations
to fit into different environments (Lam and White 1999). Thus, adaptability is essential
for fast export growth, which also requires clear procedures (McDougall et al. 1994).

In this study, we focus on the importance of KM, in terms of technical adoption and
innovation, to the internationalization of SMEs, because the impact of KM on the
success of SME internationalization has not yet been sufficiently researched.
Advancements in technology and innovations in the ability to automate many types
of work processes are contributors to the increased interest in KM (Civi 2000).
Likewise, two factors seem to be linked to SME internationalization: innovation and
IT adoption. The following section details the direct and indirect links among
innovation, IT adoption, and SME internationalization.
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Innovation and SME Internationalization

According to the KM literature, innovation is a critical determinant of KM. Desouza
and Awazu (2006) conducted a qualitative study of 25 SMEs over 9 months and
showed that, due to SME resource constraints, SMEs have to be creative when
managing knowledge; they cannot implement KM in the same way as larger compa-
nies. The knowledge-based approach has conceptualized the company as a learning
organization (Dosi and Malerba 1996; Grant 1996), where innovation is seen as a
potential knowledge accumulation channel to improve competitive advantage.
Likewise, Zucchella and Siano (2014) showed a positive relationship between innova-
tion and international growth. They also showed the role of key partners as the major
sources of information for innovation, driving export performance. According to Van
Beveren and Vandenbussche (2010), innovation activities show a positive correlation
with export activities. In fact, product innovation encourages SME export activity
(Golovko and Valentini 2011; Cassiman and Golovko 2011). Moreover, product
innovation enhances the export capacities of German companies (Becker and Egger
2013). This leads us to the following hypothesis:

H1: Innovation is positively associated with SME internationalization.

IT and SME Internationalization

In the KM literature, IT is one of the critical success factors in SME adoption of KM
(Wong and Aspinwall 2005). IT is recognized as a key factor for competitiveness when
implementing a strategic plan and supporting core competencies (Oh and Pinsonneault
2007). As such, managers have increased their investment in IT considerably over time
(Devaraj and Kohli 2003).

According to Coase (1937), when companies expand their internal performance,
management control and system implementation activities have lower associated costs.
Williamson (1999) highlighted the costs of “contracting,” such as information research,
negotiation, supervision, and contract application. Technologically separable interfaces
are often associated with cost reductions in service or product transfers. However, prior
studies have mainly focused on IT adoption as a global process. Supposedly, IT
adoption carries transversal utilities representing a wide range of consequences for
SMEs. The key question is identifying the correct deployment processes for IT
functionalities (Porter 2001).

IT plays a role in developing a positive environment for SME participation in global
business. According to Spigarelli (2003) and Dellner and Lundgren (1999), IT is
significantly correlated with SME internationalization. Furthermore, Zhang et al.
(2008a) revealed that IT spending had a positive impact on the export performance
of Chinese SMEs. Acs et al. (2001) found that the main determinant of exporting for
SMEs is the development of low-cost technologies. Brock (2001) also demonstrated
the positive impact of IT on the inclination, resource, information, and network aspects
of export activities. IT facilitates the management of interactions between the company
and a set of heterogeneous agents (Shin 2006). Moreover, exporters require a higher
level of interfirm and intrafirm coordination. Intrafirm coordination combines
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capabilities and resources (Zhang et al. 2008b). Companies employing repeated com-
munication among functional units are better competitors in foreign markets (Cadogan
et al. 2005). A great number of studies have demonstrated that IT is efficient in dealing
with internal and external coordination management (Chari et al. 2008). Tallon and
Pinsonneault (2011) also demonstrated that IT resources sustain organizational ambi-
dexterity. A strategic alignment of IT resources with business strategy improves agility
and competitiveness in dynamic environments (Rai et al. 2006).

IT offers different types of market research support, though the Internet or specific
functions such as customer relationship management, data warehouse, and data mining
systems. The availability of information allows for a considerable decrease in the
uncertainty of foreign markets (Petersen et al. 2002) and an increase in the awareness
of economic opportunities. Mass customization, increased transaction speed, and access
to global markets benefit new customers. Furthermore, transaction costs are reduced
when data errors are minimized, reducing labor costs and allowing for the reassignment
of internal resources. Moreover, by offering direct access to foreign markets, IT
decreases the number of intermediaries (Quelch and Klein 1996). However, increasing
opportunities in foreign markets is a double-edged sword. Fillis (2002) demonstrated
that exporting companies based in Ireland and the UK faced strong international price
and promotion competition after IT development.

According to Prashantham and Berry (2004), IT develops network facilities and
broadens interactions. As such, SME visibility leverages network relationships at a
lower cost (Spigarelli 2003). Communication and information accessibility, based
on universal standards and remote electronic access, enhance company visibility
and the efficiency of business and collaboration (Tiessen et al. 2001). Furthermore,
SMEs can benefit from IT in the development of strategic alliances (Soliman and
Janz 2004).

To summarize, we focus on the impact of IT on export performances through the
measurement of output controls in management-CRM and operation processes. On
the one hand, IT and enterprise application systems (EAS) are keys to global
competition. To improve organizational efficiency, ERP supports coordination
and integration processes. Several company functions are covered by ERP, includ-
ing internal and external management processes (Hitt et al. 2002). When essential
business processes are detailed in a software system, information is made available
to the company as a whole, thereby improving coordination and efficiency (Laudon
and Laudon 2006).

H2a: ERP is positively associated with SME internationalization.

On the other hand, e-CRM improves the quality and timing of shipments, decreasing
costs and optimizing customer satisfaction. Thanks to e-CRM, business processes such
as marketing, sales, and customer services are coordinated. Such organization attracts
profit through customer satisfaction and retention. EAS, combined with the Internet (e-
CRM and ERP), allows for the traceability of operational tasks and a systematic
correction of inaccuracy. According to Rigby et al. (2002), e-CRM is about aligning
business processes with strategies. Given this, we predict the following:

H3a: e-CRM is positively associated with SME internationalization.
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IT, Innovation, and SME Internationalization

In the KM literature, innovation, in conjunction with IT, can help a company to achieve
better internationalization (Junnarkar and Brown 1997). In fact, Junnarkar and Brown
(1997) argued that IT can be used to support the creation and continuance of knowledge
communities with members in multiple geographic locations, as well as provide tools
for decision support for more organizational members. Thus, while IT is a key enabler
of knowledge creation, IT alone is insufficient for increasing a company’s collective
knowledge. Benitez-Amado et al. (2010) demonstrated that the relationship between IT
resources and innovation performance remains a key area for future research (2010).
Recognized as critical to competitive advantage (Dess and Picken 2000), innovation is
related to the development of new processes or products (O’Regan et al. 2006).
Schumpeter (1934) introduced the idea that innovation can arise at the process, product,
market, and organizational levels. Nevertheless, the whole company has to sustain such
innovation to succeed (Nelson and Winter 1982; Yam et al. 2011). According to Nelson
and Winter (1982), innovation emerges from an organizational breakdown, which leads
to aspirations of improved efficiency. Moreover, innovation performance is associated
with internal capability (Jaffe 1986, 1989) but also with external factors.

The innovative system is defined as a set of interrelated components described by
their characteristics and connections (Carlsson et al. 2002). Such a system is illustrated
by essential relationships or connections, such as technology acquisition or transfer
(Carlsson et al. 2002). A company’s mutation dynamism depends on the knowledge
capacity to stream through multiple actors. Nevertheless, very few innovations are
successfully implemented. According to Carlsson et al. (2002), flexibility and environ-
ment evolution adaptability are critical factors for an innovative system. Environment
evolution may depend on endogenous components (actors) or exogenous components,
such as the impact of IT on the nature of interaction.

In the resource-based view (RBV) of the company (Barney 1991), successful
innovation requires company-specific skills and capabilities. However, a company’s
dynamic capabilities can overcome RBV to generate a new start in resources develop-
ment (Eisenhardt and Martin 2000; Teece 2007). These capabilities can adjust a
company’s skills, resources, and competences to the business environment (Teece
et al. 1997). According to Eisenhardt and Martin (2000), dynamic capabilities allow
companies to obtain, integrate, and reconfigure resources. According to the knowledge-
based perspective, dynamic capabilities support the integration and reconfiguration of
capacities (Verona and Ravasi 2003). External sources of knowledge become critical
through the globalization of the value chain and the emergence of specialized knowl-
edge clusters (Porter and Stern 2001).

Wade and Hulland (2004) classified resources into three different categories:

– Inside-out: IT infrastructure, development, and skills, and efficient operations;
– Outside-in: market responsiveness and relationship management;
– Spanning: IT–business partnerships and IT planning.

Several studies have also highlighted the importance of IT in the innovation process
(Dibrell et al. 2008; Koellinger 2008; Tarafdar and Gordon 2007; Pavlou and El Sawy
2006). According to Skorupinska and Toreent-Sellens (2017), IT use and innovation
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enhance productivity indirectly. Teece (2007) found that “sensing opportunities” in-
volved local and distant access (Nelson and Winter 1982) to technologies, markets,
customers, demands, suppliers, and industry evolution information. To benefit from
new commercialization opportunities, information such as internal and external re-
search and development (R&D), or customer needs, are critical.

Capability-building allows companies to sustain competitive advantage (Makadok
2001), and IT extends organizational capabilities (Dale Stoel and Muhanna 2009;
Melville et al. 2004). According to Sambamurthy et al. (2003), IT improves company
flexibility, reactivity, and knowledge. As a knowledge-intensive process, innovation is
enhanced by IT, which facilitates information flow through the company (Alavi and
Leidner 2001).

Environment adaptability and innovation reactivity, combined with efficient
capabilities and competences management, allow SMEs to develop competitive
advantage (Zahra et al. 2007; Tanabe and Watanbe 2005). ERP facilitates industry
best practices, in conjunction with consultants and other partners. IT resources also
influence market orientation through improved capabilities of efficient information
circulation. We believe that the arguments developed in the aforementioned studies
also suggest the existence of moderating effects. We therefore predict the
following:

H2b: ERP positively moderates the relationship between innovation and
internationalization.
H3b: e-CRM positively moderates the relationship between innovation and
internationalization.

Figure 1 illustrates the framework followed in our research. As discussed in the
previous section, we study the potential association between SME internationali-
zation and innovation. We also explore the direct and indirect effects of ERP and
e-CRM.

Data and Variables

In the KM literature, there is a lack of analytical methods use, which is needed so
that management may add a quantitative dimension to qualitative KM approach
(Preiss 1999). It is difficult to identify and measure KM, a relatively new discipline.
This paper will empirically examine the link between IT and innovation, important
to effective KM, and SME internationalization using data gathered from SMEs
based in Germany.
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Data

The data for this study were collected from 1783 independent SMEs based in Germany,
on the cross-border area of Baden-Württemberg, through a standardized survey. The
purpose of the survey was to determine to what extent German SMEs had introduced
and were using IT tools, were interested in innovating, and placed importance on export
turnover. The development of the survey required a multistage method. The broad
literature review led us to develop the initial questions on IT, innovation practices, and
demographics. Five academics and practitioners reviewed the documents before a
pretest on 40 SMEs. Minor corrections then allowed us to run this study without major
issues. In 2011, the computer-assisted survey was sent out to 1783 German SMEs with
6 to 499 employees (European Commission specifications 2002); key respondents were
chief executive officers, export directors, or any knowledgeable managers. We received
612 valid responses, a response rate of 34%.

The 612 companies operated in the industries shown in Table 1. The table also
provides the size, IT adoption, innovation, and exports of the companies. To ensure a
high degree of representativeness, we used stratified random sampling.

Table 1 Descriptive statistics
%

Industry

Manufacturing 65.69

Construction activities 8.82

Publishing 2.94

Computer programming 5.88

Consulting activities 12.75

Scientific and technical activities 2.94

Creative arts and entertainment 0.98

Number of employees

6 to 30 9.80

31 to 99 30.39

100 to 499 59.80

ERP 11

e-CRM 16

Export turnover > 3% 42

Innovators (1 patent min. within the last 5 years) 33

R&D budget per employee > 500 K€ 30

Exporters (20% most exporting)

Innovators (1 patent min. within the last 5 years) 35

R&D budget per employee > 500 K€

ERP 9

e-CRM 17

Innovators (20% most innovative SMEs)

ERP 13

e-CRM 9
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Variables

Dependent variable: SME Internationalization

Exporting is the most common internationalization strategy for SMEs (Wolff and Pett
2000) and the most common measure of internationalization (Shrader et al. 2000).
Three dimensions of exporting have been studied in previous research (Zucchella et al.
2007): geographic scope measures the number of countries composing the SME’s
market, and the precocity and speed of internationalization focus on the evolution of
foreign sales. In this study, we used export intensity to measure SME internationaliza-
tion, and we use the ratio of export sales over total sales to indicate export intensity.
These export measures have been commonly used in the literature (Leonidou et al.
2002). However, the proportion of export sales to total sales is efficient in representing
the extended SME performance (Ramaswamy et al. 1996). We assessed export inten-
sity using a binary variable ratio that captures when export sales levels reach 3%.

Independent Variables

This study analyzed the direct and moderating relationships between innovation and
SME internationalization. The variables of interest were innovation and IT adoption.
Innovation was measured by R&D investment and patents. The types of IT used in this
study were e-CRM and ERP.

Innovation Performance The multi-dimensional nature of innovation comes with mea-
surement difficulties (Adams et al. 2006). R&D budget allows for the measurement of
inputs to the technological process. In line with previous research, we used R&D
expenditure per employee (Hill and Snell 1989). The high fluctuation of annual sales
within the last 5 years makes it a less reliable variable. Thus, we used a scale from 1 (no
R&D budget) to 4 (a high R&D budget). In addition to input evaluation, measuring
innovation output improved the coverage of our study (Lefebvre et al. 1998).

Patents are used to evaluate the intermediate output of R&D activities. Patents are
seen by high-technology industries as strategic tools for developing and maintaining
competitiveness (Gringley and Teece 1997). Small companies tend to view patents in
the same way (Kortum and Lerner 1998). Following other small business studies using
patents (Stuart et al. 1999) to measure internationalization activities (Mudambi and
Zahra 2007; Lee et al. 2012), we studied innovation resources according to patent
counts. We used a scale from 1 (no patents within the last 5 years) to 5 (more than 30
patents within the last 5 years).

Information Technology We conceptualized the use of ERP and e-CRM as key parts of
IT integration. The Information Technology Association of America defined IT in a
business context as the study, design, development, application, implementation, sup-
port, or management of computer-based information systems.

Enterprise Resource Management II We measured ERP II resources through multiple
items. In the 1970s, material requirement planning (MRP) supported manufacturing
processes for subassemblies, components, materials planning, and procurement (Yen

814 Journal of the Knowledge Economy (2020) 11:805–824



www.manaraa.com

et al. 2002), and the master production schedule (MPS) included a control process
(Chen 2001). In the 1980s, MRP expanded from production activities to marketing and
finance (Jacobs and Weston 2007). In the 1990s, all resources were included in the
material planning, product design, Human Resources (HR), finance, logistics, and
capacity planning components of ERP (Umble et al. 2003). Our measures of ERP
comprised MPS, MRP, HR, supply chain management (SCM), supplier relationship
management (SRM), and corporate performance measurement (CPM), including the
“ERP portal” (Moller 2005) e-business layer that allows for communication with
external actors. Our measure of ERP excluded CRM functionality.

e-CRM Technology plays a fundamental role in CRM efforts. e-CRM is applied to
identify, attract, and develop customer value over time through Internet-based media.
More than a simple application, e-CRM is a combination of hardware, software, human
skills, processes, applications, and management commitment (Fjermestad and Romano
2003). The variable was defined in our SME survey by offering a combination of
website interactivity, shopping convenience, customer care and service, and relation-
ship cultivation, collaboration, and personalization through IT.

Control Variables

We also included controls for company size, turnover level, and industry type. A
number of scholars have demonstrated a positive relationship between company size
and internationalization (Kalika 1995; Chandler 1986; Doz et al. 2001). We measured
company size using a natural logarithm of the number of full-time employees, and we
used a natural logarithm for a company’s turnover level. Finally, as industries vary in
their export intensity, we added this variable in our study.

Results

The purpose of this study was to measure the impact of innovation (R&D and patents),
and ERP and e-CRM on SME internationalization. A logistic regression analysis with
interaction terms was used to assess the hypothesized relationships. The means,
standard deviations, and correlations of the independent variables are presented in
Table 2. Multicollinearity did not represent a considerable issue in the correlation
analysis. Company size and turnover showed a moderate correlation.

To assess the relative importance of the various determinants, we conducted a
multivariate analysis. Given the binary character of the dependent variable, we assessed
a probit model with the maximum likelihood technique. Because the variables were not
linear, we could not apply least square regression techniques or their derivatives. Thus,
the maximum likelihood was valid because it offered converging estimators. We
expected the dependent variable (export intensity) to relate conditionally to the inde-
pendent variables in a logistic functional form. According to this assumption, the
estimated parameters were those that maximized the conditional likelihood of the
sample. We used a probit model in which the conditional expectation for the dependent
variable was the repartition function of the reduced centered normal law.
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A company’s export intensity depends on several factors. The links among export
performance and the independent variables (patents, R&D, ERP, and e-CRM) were
tested through the following formula:

E CAX ¼ caxi=Xi ¼ xið Þ ¼ exp x’ib0
� �

= 1þ exp x’ib0
� �� �

where caxi is the export performance for an SME at point I, X is a vector of independent
variables taken at point xi, and b0 is the vector with coefficients to be assessed.

Thus, formally:

E CAX ¼ caxi=X ¼ xið Þ ¼ Φ x’ib0
� �

where Φ is the repartition function of the reduced centered normal law. We noticed that
the densities of the two previous models were always between 0 and 1. A series of tests
was conducted by exploiting the previously indicated variables using STATA software
with preprogrammed procedures.

Our first measure tested the direct relationship between the independent variable,
innovation, and the dependent variable, export intensity. The results of the first
hypothesis are presented in Table 3.

H1 predicted a positive direct relationship between innovation and internationaliza-
tion and was supported through the innovation process output measure: patents
(p < 0.01). The input measure, R&D budget, did not present a significant contribution.

Table 2 Means, standard deviations, and correlations

Mean (SD) 1 2 3 4 5

1. Patent 1.62 (0.91)

2. R&D 2.16 (1.12) 0.26**

3. ERP 1.10 (0.31) 0.20**

4. e-CRM 0.15 (0.36) − 0.06** − 0.10** 0.25**

5. Turnover 10.18 (0.94) 0.06** − 0.29** 0.15** 0.16**

6. Company size 4.74 (1.03) 0.19** − 0.27** 0.12** 0.00** 0.49**

SD standard deviation. **p < 0.01

Table 3 The effects of innovation on SME internationalization

Coef. Std. err. Z 95% conf. interval

Turnover 0.190* 0.121 1.57 0.042826 0.546831

Employee 0.272* 0.110 2.47 0.055885 0.489342

Patent 0.859* 0.207 5.57 0.750694 1.565763

R&D 0.262 0.103 2.52 0.058616 0.465912

Constant 1.206 1.239 0.97 0.635765 3.222588

*p < 0.01, **p < 0.001; LR chi-square 105.90; prob > chi-square 0.0000; pseudo R square 0.3446; log
likelihood − 100.69463
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The results of the direct and moderating effects of IT related to ERP on SME
internationalization are presented in Table 4. The results revealed that ERP implemen-
tation is not significant in the internationalization process. This implies a lack of
significant support for H2a, which predicted a direct effect of ERP on internationali-
zation. H2b was supported with the measure of innovation output using patents
(p < 0.001). However, the R&D measure did not demonstrate any significant correla-
tion with the internationalization process.

Table 5 presents the direct and moderating effects of e-CRM on internationalization.
The direct effect of e-CRM was not significant, demonstrating a lack of support for
H3a. However, patents by e-CRM and R&D by e-CRM, p < 0.001 and p < 0.001,
respectively, supported H3b. Thus, the moderating effect of e-CRM on international-
ization was supported.

Conclusion

Through the results of a survey of German SMEs, this study shows an indirect link
between ITadoption and SME internationalization, moderated by innovation. Very little
published research has empirically investigated this link. Thus, the answer to the main
research question, whether KM is correlated with SME internationalization, is yes.

The results suggest that developing innovation, while increasing the level of IT, can
improve internationalization. Our findings extend the KM literature by offering a
foundation for comprehensive analysis of the relationship between IT implementation
and internationalization. Our empirical results support current frameworks in the field,
particularly the positive link between innovation and internationalization (Van Beveren
2002; Junnarkar and Brown 1997) and the positive link between IT adoption and
internationalization (Ray 2008; Wong and Aspinwall 2005). The data also show
complementarity between innovation and IT.

First, the significance of innovation input variation on export intensity is indirect and
improved by e-CRM. The effects of IT and R&D are complementary. The optimization
of innovation input requires alignment with IT strategy. As such, innovation in con-
junction with IT can help a company to achieve better internationalization (Junnarkar
and Brown 1997).

Moreover, SMEs implementing IT are more efficient in competing with large
international companies (Desouza and Awazu 2006). Thus, managers should focus
on implementing IT in global strategic initiatives. The literature on KM and

Table 4 The direct and moderating effects of ERP on SME internationalization

Coef. Std. err. Z 95% conf. interval

ERP 0.388 0.613 6.33 0.268120 0.508657

Patent by ERP 0.809** 0.390 2.08 0.574659 1.045282

R&D by ERP 0.243 0.506 0.48 0.035672 0.748146

Constant 0.069 0.097 0.71 0.002608 0.122695

*p < 0.01, **p < 0.001; LR chi-square 45.12; prob > chi-square 0.0000; pseudo R square: 0.3880; log
likelihood −°233.85439
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internationalization has demonstrated that through investment in R&D, SMEs increase
their capabilities in international market penetration and competitiveness through
knowledge and skills development (Ray et al. 2005). Our research supports that export
intensification is related to input intensification in the innovation process. The indirect
influence of innovation on internationalization supports the investment strategy on
R&D, even when the inputs are not directly related to export intensity.

Furthermore, innovation outputs (patents) show direct and indirect impacts on
internationalization. Our results illustrate the indirect influence of patent intensity,
fueled by ERP and e-CRM development, on export activities. The improvement of
innovative capabilities, whether in input or output intensity, offers SMEs a range of
strategic possibilities optimized by anticipating customer expectations (Bowman and
Hurry 1993) and the company’s resource management.

On the other hand, our results show that a failure by SMEs to invest in IT makes
them less efficient in taking advantage of innovative capabilities to respond to interna-
tional market opportunities. Associating innovation and technological advances in a
dynamic market confers first-mover advantages (Christensen 1998). A lack of invest-
ment may prevent SMEs from responding efficiently to competitors’ innovation.

Concerning IT, our results support those from Ravichandran and Lertwongsatien
(2005), Junnarkar and Brown (1997), and Wong and Aspinwall (2005). SMEs that
combine IT and core competencies benefit from competitive advantage. From our
perspective, managers integrating innovation input and output intensification with IT
processes are likely to improve their export activities.

Practical Contributions and Implications for Future Research

Although innovation, IT, and internationalization have been presented as key factors in
the literature, their possible relationships have not been studied extensively. This paper
supports the role of innovation in the export process of internationalized SMEs when
implementing comprehensive ERP and e-CRM which leads to higher export intensity.

This research makes the following contributions to the literature on SME interna-
tionalization and innovation. First, our results reveal that innovation input does not
necessarily improve the export performance of SMEs. Rather than directly increasing
internationalization, this expensive strategy requires alignment with IT implementation
to provide internationalization opportunities. Moreover, there is evidence that innova-
tion output helps export activities both directly and indirectly. Although this resource-

Table 5 The direct and moderating effects of e-CRM on SME internationalization

Coef. Std. err. Z 95% conf. interval

e-CRM 0.485 0.078 6.20 0.332073 0.638722

Patent by e-CRM 0.913** 0.414 6.30 0.042676 1.800736

R&D by e-CRM 0.675** 0.443 1.07 0.345136 1.393416

Constant 0.002 0.116 0.02 0.000302 0.225552

*p < 0.01, ** p < 0 001; LR chi-square 102.87; prob > chi-square 0.0000; pseudo R square: 0.2006; log
likelihood: − 204.98042
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based analysis highlights the importance of company capabilities (Barney 1991), IT
may offer strategic resources for SMEs operating in international markets. Combined
with past results, our research highlights the necessity for SMEs to invest in IT and to
develop the required competences.

Finally, the results have both practical and policy implications. The results provide
insights into the impact of ERP and e-CRM on management practices. SME managers
should consider the importance of the strategic relationship between innovation and IT
development in the internationalization process instead of considering only innovation
(Desouza and Awazu 2006; Zucchella and Siano 2014) or IT (Spigarelli 2003; Dellner
and Lundgren 1999; Zhang et al. 2008a, b) separately. The success of implementing
innovation is positively linked to IT adoption. Companies with comprehensive KM
export more than those with less inclusive approaches. This trend is rising under the
influence of globalization and the increase in technological complexity.

The policy implications of the results are related to the promotion of IT and
innovation development in SMEs. Policy-makers should be aware that both strategies
are required to improve internationalization. Policies enabling IT implementation in
relation to innovation intensification can promote greater international competitiveness
for SMEs. Our results reveal how KM might be an instrument for transforming a large
group of German SMEs into more internationalized companies. These SMEs would be
able to improve their export performance and global competitive advantage through the
implementation of systematic ERPs related to IT investment. This would strengthen the
country’s economy and lead to a healthier global business environment.

As with any study, our results have some limitations that present opportunities for
future research. First, several studies have mentioned that the findings of research
related to SME internationalization are country-specific (Lu and Beamish 2001). While
the application of EU classification to define our sample and the use of German SMEs
data makes our results comparable at the European level, the generalization of our
results outside of Europe is questionable. Therefore, studies with comparative samples
are called upon to extend our results. Moreover, the use of a five-year period in our
measurement of innovation allowed us to increase the accuracy of our results, but it
would be interesting to extend this scale to other variables, such as ERP or e-CRM
implementation. Finally, this study is limited to export intensity and does not address
the multiplicity of other factors in internationalization. Thus, the adoption of a depen-
dent variable to testing for export intensity would extend our results.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
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