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Abstract
Small firms are regarded as the growth engine of the European economy. They are a
major source of employment, entrepreneurial spirit, and innovation. However,
many small firms also fail or struggle to survive. A common reason is a lack of
internal resources which reduces the ability of small firms to meet increasing
competition and market fluctuations. Based on a resource-based view (RBV), this
study pursues an argument that small firms with externally oriented capabilities can
achieve competitiveness through gaining access to external resources. In particular,
this study focuses on two distinct externally oriented capabilities; network capability
which represents a firm’s ability to utilize inter-firm collaboration for accessing
external resources, competences and knowledge; and information and
communication technology (ICT) capability denoting a firm’s ability to strategically
use ICT functions or applications for communication and collaboration. This study
also highlights that the relationship between firm capabilities and competitiveness is
complex and there is a need to consider two important components which may
influence this relationship. First, the mediating role of entrepreneurial strategy is
investigated as it can provide an explanation for how capabilities are transformed
into competitiveness. Second, the moderating role of network structure is examined
as it relates to the context necessities related to the proposed relationship. Thus, the
purpose of this study is to develop and test a model to assess how externally oriented
capabilities influence the competitiveness of small firms. This study includes
qualitative data from three technology-based small firms and quantitative data from
291 technology-based small firms in Sweden. The results can be summarized in five
points. First, network capability and ICT capability are two important externally
oriented capabilities, which allow small firms to gain from external collaborations
and reach competitiveness. Second, network capability and ICT capability have
different roles for small firm competitiveness. Network capability holds a strategic
value that can directly lead to competitive advantage, while ICT capability is
necessary for small firms to avoid competitive disadvantage. Third, both capabilities
facilitate the deployment of an entrepreneurial strategy through developing the small
firm’s potential to identify and exploit opportunities. Fourth, entrepreneurial
strategy has a strong influence on firm performance, as it allows small firms to
leverage its externally oriented capabilities. Finally, network structure influences the
relation of capabilities on competitiveness indicating that small firms need to work
with its externally oriented capabilities differently based on their situation. The
study’s results hold several implications for small firm management and for policymaking which is discussed at length in the final section.
Keywords: Network capability, information and communication technology capability,
entrepreneurial strategy, entrepreneurial orientation, innovativeness, network structure, network
configuration, small firm, competitiveness, resource based view
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Part I

Introduction

1
Introduction
This chapter provides an explanation of the main rationale for undertaking this research study. The
background section presents the primary theoretical considerations, which are followed by findings from a
pre-study. These sections together provide the basis for the purpose of this study and also justify the main
research design for the study. This chapter concludes with an overview of the thesis’ structure.

1.1 Background
Small firms are regarded as the growth engine of the European economy. They are a
major source of employment, entrepreneurial spirit, and innovation. The number of
new jobs created by growing number of small firms is larger than the number of jobs
created by large firms (Storey, 1994; Johansson, 2004). Thus these small firms have a
significant role in the renewal of the economic system. They pave the way for new
ideas and businesses, removing inefficient products and processes, and leading to
economic development in society (Schumpeter, 1934). Moreover, small firms are
needed to balance the market through increasing competition and reducing threats
of monopolistic practices. According to the European Commission (EU
government), small firms (i.e. firms with less than 50 employees) constitute more
than 90% of the active enterprises in Europe. Therefore, it is not surprising that
supporting small firms is one of the “EU priorities for economic growth, job
creation and economic and social cohesion” (European Commission, 2006, p. 5).
The importance of the small firm for economic and social development is well
understood. However, prior studies suggest that small firms are vulnerable and prone
to failure (Storey, 1994; Wiklund, 1998). Kirchhoff and Philips (1988) found that
significant number of small firms fail during a six years period. Thus, understanding
more about the dynamics behind small firm competitiveness 1 seems important as
they provide great value for the economy and society.
Arguably the most prominent challenge for small firms is the scarcity of internal
resources, which reduces their ability to meet expanding competition and market
1

Competitiveness is a broad concept denoting a firm’s ability to survive and prosper in relation to
competitors.
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fluctuations (De Toni & Nassimbeni, 2003; Madrid-Guijarro et al., 2009; van de
Vrande et al., 2009). This research is consistent with the European Commission’s
(2006) study, which argued that small firms usually have problems with internal
resources (e.g. capital) that limit the scope of their development and reduce their
access to new technologies and/or innovations. Scarcity of internal resources can be
managed by collaborating with other firms, and by accessing external resources. For
instance, some firms may use different methods (e.g. bootstrapping) to reduce the
reliance on outside capital through jointly sharing resources (Ebben & Johanson,
2006). However, this alternative is challenging due to the low levels of legitimacy
held by most small firms (Stuart, 2000). Given the importance of small firms there is
a need to research the ways that they can successfully manage resource constraints.
A central theoretical perspective conceptualizing how firms make use of resources to
build competitiveness is offered by the resource-based view (RBV), this perspective
has become one of the most influential frameworks in strategic management
(Wernerfelt, 1984; Barney, 1991; Kraaijenbrink et al., 2010). The early work of
Penrose (1959) provides an inward looking perspective on firms and regards them as
heterogeneous entities consisting of bundles of idiosyncratic internal resources.
Internal resources are understood as “tangible and intangible assets which are tied
semi-permanently to the firm” (Wernerfelt, 1984, p. 172). Firms with superior
internal resources can create barriers that secure economic rents and lead to
profitability. According to Hofer and Schnedel (1978), firms have resources that are
financial, physical, technological, human, reputation-related, and organizational.
However, not all resources are a source of competitiveness. According to Barney
(1991), resources that are valuable, rare, imperfectly imitable, and non-substitutable
(VRIN) compared to the competitors’ resources lead to competitive advantage. As
discussed earlier, it can be difficult for small firms with limited resources to achieve
VRIN resource characteristics to maintain or increase competitiveness. Moreover,
small firms are known to suffer from resource deficiency, suggesting that small firms,
in relation to larger firms, face problems from the lack of financial and/or material
resources that make it difficult for them to be competitive. Thus, small firms should
focus on how they can make better use of both internal as well as external resources,
rather than be concerned primarily with the internal resources they have ownership.
In this study, this argument will be further developed and it will be suggested that a
critical issue which achieving competitiveness is related to the firm’s capabilities to
make use of and access resources rather than mere possessions of resources.
In an attempt to advance the present knowledge on how small firms make use of
resources for competitiveness, the recent studies using RBV focus on firm
capabilities. This perspective has also been referred to as the capability-based view
(Amit & Schoemaker, 1993; Peteraf, 1993; Walter et al., 2006), where capabilities
are defined as “complex bundles of skills and accumulated knowledge, exercised
through organizational processes, that enable firms to coordinate activities and make
use of their assets” (Day, 1994, p. 38). Thus, suggesting that capabilities are like glue
that binds or combines together resources and makes them perform an advantageous
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task or activity. Several studies have found that a firm’s capabilities can influence its
performance through the effective and efficient use of resources (Song et al., 2007;
Nath et al., 2010). For example, firms with superior operational capabilities can
achieve competitive advantage by effectively handling processes and efficiently
utilizing assets (Tan et al., 2007). Most studies using RBV have explored the use of a
firm’s capabilities for utilizing internal resources (Day, 1994; Baden-Fuller, 1995),
however, the potential use of capabilities to secure additional external resources has
not been widely investigated (Gulati, 1999). Firms do not operate in isolation, but
rather most collaborate with other firms or work in alliances that can allow them to
share resources for enhancing competitiveness (Lavie, 2006). In particular, small
firms are inclined to use collaborative practices as it provides them with the prospect
of gaining external resources and compensates for their lack of internal resources
(Powell et al., 1996; Pittaway et al., 2004).
External resources are distinct from internal resources in that they are not owned by
the firm, but rather they are controlled by the firm due to collaborative agreement.
Small firms can have the potential to access external resources, which increases their
ability to address opportunities and achieve competitiveness. For example, small
firms can implement bootstrapping techniques for jointly utilizing tangible assets,
such as equipment, employees, and business space with their partners, without
realizing the full costs of these resources (Ebben & Johnson, 2006). External
resources can also be intangible assets, such as information, which can be the result
of an external collaboration. Such information can influence strategic behavior by
providing access to new opportunities. While researchers using the RBV have
highlighted the value of collaboration as a path to acquire external resources, there is
still lack of studies investigating how small firms can access these resources
(Wernerfelt, 1984; Gulati, 1999; Lavie, 2006). Accessing external resources may
involve considerable risk or costs to small firms in the event of unexpected or
opportunistic behavior by a partner (Hagedoorn et al., 2006; Rothaermel & Deeds,
2006). Therefore, small firms need to have specific routines and activities which
facilitate their potential to effectively gain from external collaborations. Doing this
requires firms to focus on developing externally oriented capabilities that can
facilitate the acquisition of external resources and lead to competitiveness.
In order to gain external resources small firms need externally oriented capabilities.
These capabilities are defined here as a firm’s ability to connect, interact and gain
from external environments. Firms’ external environments can include other firms
and institutions that are seen as a potential source for external resources. Although
studies addressing firms’ capabilities are diverse (Verona, 1999), certain capabilities
are associated with externally oriented activities, such as network capability, and
information and communication technology (ICT) capability (Johannessen et al.,
1999; Walter et al., 2006). These externally oriented capabilities have several
advantages for small firms. For example, they can enable firms to develop closer
relations to other small firms, thus reducing the likelihood of opportunistic behavior,
and instead increasing the value of collaboration. Externally oriented capabilities can
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also provide small firms with higher credibility and legitimacy (Levy et al., 2001;
Walter et al., 2006). In addition, studies have shown that when external resources
are combined with and complemented by internal resources, they can result in high
performance (Amit & Schoemaker, 1993; Harrison et al., 2001). Thus, it is argued
here that small firms can increase their chances for survival and success through the
development of externally oriented capabilities.
This study also pursues the argument that externally oriented capabilities can also be
seen as a catalyst for entrepreneurial strategy which in turn can increase a firm’s
competitiveness. For example, firms with externally oriented capabilities are able to
learn more about new opportunities and effectively address them with support from
their partners’ resources (Powell et al., 1996). An entrepreneurial strategy is
particularly valuable for small firms as it allow them to identify and exploit
opportunities (Shane & Venkataraman, 2000). Small entrepreneurial firms are able to
differentiate themselves from competitors and achieve higher performance by acting
more proactively in anticipation of the future, making risky yet promising
commitments, and pursuing new opportunities by developing innovative products
(Wiklund & Shepherd, 2005; Madsen, 2007). Thus, it can be suggested that
pursuing an entrepreneurial strategy represents a critical function for small firm
success. Together these conclusions also indicate that there is a need to integrate
RBV and entrepreneurship literature, as using these theories together can result in a
comprehensive framework for the subject of small firm competitiveness. Prior
research in strategic management has recognized these interactions (Connor, 1991),
but limited research studies have explored this relationship between RBV and
entrepreneurship (Kraaijenbrink et al., 2010).
Although, the relationship of externally oriented capabilities to entrepreneurial
strategy and thus to increased competitiveness has been discussed, this relation can
be dependent on the influence of contextual factors. The influence of contextual
factors can represent the “boundary” for the proposed relationship. Addressing this
issue can provide the potential to transform and apply the findings of this study to
other contexts (Whetten, 1989). This study aims to explore this avenue by
considering possible influencing role of contextual factors. For example,
environmental influences can have implications for how capabilities influence
competitiveness. In a dynamic environment the influence of externally oriented
capabilities would be stronger on competitiveness as firms would be more inclined
to try to obtain resources and knowledge to meet changing demands. According to
Wade and Hulland (2004), other aspects, such as the age of a firm and its size, are
also potentially influential factors. Moreover, this study acknowledges the crucial
role of different types, and the total number of external collaborations, as they may
have a significant influence on the relationship between externally oriented
capabilities and competitiveness. External collaborations can provide access to
external resources, but the consideration of which type of external actor holds the
greatest value for a small firm’s competitiveness is another relevant research subject
to consider (Pittaway et al., 2004). For example, collaborating with customers can
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result in different benefits (e.g. incremental innovation) compared to collaborating
with suppliers (e.g. process efficiency). Also, if firms have several external
collaborations, they can be expected to have higher levels of externally oriented
capabilities for successfully managing these collaborations. Thus, this study expands
the knowledge of how small firms can achieve competitiveness through the
consideration of three important influences: externally oriented capabilities,
entrepreneurial strategy and contextual factors. The next section presents the
findings from a pre-study that has further implications and justification for the
direction of the study and the associated theoretical choices.

1.2 Insights from Pre-study
This study has gained significantly from a pre-study conducted from August to
December of 2006. The major finding of the pre-study was published in the
author’s licentiate thesis (Parida, 2008). During the pre-study, explorative case
studies were conducted with three technology-based Swedish small firms, namely
UniMob AB, IsMobile, and BnearIT. Several interviews were performed with the
owners and managers of the firms, and they were asked to explain and discuss the
capabilities that they considered critical for their competitiveness. The focus during
each interview was mainly on externally oriented capabilities; however respondents
were allowed to discuss other capabilities or factors that they considered to be
important in that respect.
Several interesting findings were gained from these interviews. The ability to find
and implement productive external collaborations was seen as an essential part of the
business. This meant that the firm depended on information and communication
technology (ICT) usage for maintaining constant communication with their external
partners. According to the manager of IsMobile, being located in the northern part
of Sweden and maintaining connections with international partners and customers
(e.g. in United States) was not feasible without appropriate levels of ICT. The
possession of this ability enabled them to share workloads with other external
partners and together aim for larger projects. For example, UniMob outsourced
their development work due to lack of internal competence in that area. This
decision resulted in projects being completed more quickly and less expensively as
UniMob could distribute the workload without having to employ new personnel.
All three firms believed that having the social skills and resources to interact with
several external partners, as well as having the capacity to develop collaborations that
were mutually beneficial, were crucial components of externally oriented capabilities.
It was also acknowledged that in general, small firms were seen as unattractive
partners for collaboration due to their low levels of legitimacy. However, once they
could take part in certain collaboration, it considerably boosted their performance
through better awareness about prospective business opportunities. For example,
one firm’s manager described how his company was able to secure new contracts
through the information and knowledge gained from their network partners. Also,
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being involved in a collaborative network expanded the firm’s reputation. For
example, BnearIT was involved in a Swedish military project which resulted in the
development of their legitimacy as a quality service provider. Overall, externally
oriented capabilities were seen as important for gaining competitiveness in a small
firm setting.
On a general level, it was found that firms with higher degree of externally oriented
capabilities were more entrepreneurial in their strategic approach. This meant that
they were more open to exploring and exploiting new opportunities. For example,
UniMob can be considered the most entrepreneurial in their operations as they
formed several collaborations and relied extensively on their externally oriented
capabilities for this purpose. Since their establishment in 2003, they had invested in
the highest number for innovative projects of the three firms, and several of the
projects were successful. In contrast, BnearIT had adopted a more conservative
strategic approach which meant that they took few risks, and collaborated only with
selected partners. Still, the manager of the firm believed that externally oriented
capabilities were essential for them. However, they used it in a limited manner for
accessing critical information and maintaining closer relations with partners.
It was also found that the age and the size of the firms had an influence on business
performance. The case firm that was oldest and largest generated the highest level of
profitability. On the other hand, the youngest case firm was much more innovative
and entrepreneurial in its approach. Moreover, there was clear evidence that each
firm had its unique form of collaborative relationship or structure, which had
implications for their externally oriented capabilities. This seems realistic, depending
upon the number for partners in collaboration the importance externally oriented
capabilities became necessary as firms without these capabilities are unlikely to be
able to manage multiple collaborations. As shown in Figure 1, UniMob had loose
relations with several actors, BnearIT had closer relations with a few selective
partners, while IsMobile mainly relied on one single partner.

Figure 1: Three different collaborative relationships.

6

Introduction

1.3 Research Purpose
The arguments put forth in the introduction and the supporting examples from the
pre-study suggest that externally oriented capabilities are an important aspect in
order to understand and explain small firm competitiveness. In this respect, the
purpose of this study is to develop and test a model to assess how externally oriented
capabilities influence the competitiveness of small firms.

1.4 Structure of the Thesis
This thesis has two main parts. Part I presents an introductory text on how
externally oriented capabilities can influence the competitiveness of small firms. Part
II presents five appended papers each of which have a specific focus. The content
and structure of the remainder of part I is shown in Figure 2. Chapter 2 provides the
theoretical foundation of the study. It begins with a review of the literature dealing
with small firm competitiveness. Based on previous studies, certain crucial variables
are selected and discussed. This provides the basis for the construction of a
theoretical model which is later tested. This chapter bridges the gap between the
theory and empirical study. Chapter 3 describes the methodological aspects of the
study. The topics it covers include scientific standpoint, data collection, data analysis,
and the assessment of reliability and validity. The reasons for the empirical choices
made are also discussed. Chapter 4 provides an illustration of the constructs and
relations examined in the five appended papers and the main results from those
papers. Finally, Chapter 5 includes a discussion of the most prominent results of the
papers with respect to theory, implications for practice, study limitations, suggestions
for future research and concluding comments.
The five appended papers in Part II can be seen as the building blocks that together
explain how externally oriented capabilities influence the competitiveness of small
firms. The first paper focuses on the conceptualization and explanation of externally
oriented capability (i.e. ICT capability) that can be critical for small firms for
achieving competitiveness. The second paper focuses on the influences of
networking practices on entrepreneurial strategy and competitiveness. Networking
practices are viewed from the perspective of externally oriented capability (i.e.
network capability) and contextual factors. The third paper presents an investigation
of two externally oriented capabilities and their interrelationships with
entrepreneurial strategies and competitiveness. The fourth paper concerns the
influencing role of contextual factors on the relationships between externally
oriented capabilities and competitiveness. The final paper is about the consequences
of entrepreneurial strategy on competitiveness and the influencing role of capabilities
in this regard.

7

Introduction

Part I
Chapter 1
Research background and research questions

Chapter 2
Previous research and development of research model

Chapter 3
Research method

Chapter 4
Description of the results of the appended papers

Chapter 5
Discussion of the main results and conclusions

Part II
Appended papers
Paper I

Paper II

Paper III

Figure 2: Structure of the thesis.
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2
Theoretical Framework
This chapter presents the main theoretical arguments and the conceptual model related to how small firms
can achieve competitiveness. The chapter begins with an introduction to the main propositions and
limitations of RBV. Based on these discussions a general model for the study is presented and the proposed
relationships are explained. This general model is then further developed to the small firm context, ending
up with the study’s conceptual model. The model highlights relationships between externally oriented
capabilities, entrepreneurial strategy, contextual factors and competitiveness.

2.1 Introduction to the Resource-Based View
Achieving competitiveness has been central to the field of strategic management. In
this respect, the RBV has, over recent decades, become one of the most influential
and well-cited theoretical perspectives of strategic management (Kraaijenbrink et al.,
2010). The popularity of RBV in strategic management research could be caused by
its role in encouraging good conversations between scholars from a variety of
theoretical perspectives (Mahonay & Pandian, 1992), such as the utilization of the
RBV framework by the management of information system scholars (Bharadwaj,
2000; Wade & Hulland, 2004; Ravichandran & Lertwongsatien, 2005). Based on
the seminal work of Penrose (1959), RBV represents an internal view of the firm that
explains the conditions under which a firm’s internal characteristics (e.g. resources
and capabilities) are able to provide a competitive advantage (Wernerfelt, 1984;
Barney, 1991; Wang & Ahmed, 2007).
The RBV perspective proposes that a firm can achieve competitive advantage
because resources are heterogeneously distributed across competing firms and these
resources can be imperfectly mobile, which leads to the generation of economic rent
(Penrose, 1959; Wernerfelt, 1984). This proposition was further developed by
Barney (1991, pp. 105-106), who suggested that a firm’s resource must have VRIN
attributes (valuable, rare, inimitable and non-substitutable) to achieve competitive
advantage: “(a) it must be valuable, in the sense that it exploits opportunities and/or
neutralizes threats in a firm’s environment, (b) it must be rare among the firm’s
current and potential competition, (c) it must be imperfectly imitable, and (d) there
cannot be strategically equivalent substitutes for this resource that are valuable but
neither rare or imperfectly imitable”. Although the VRIN attributes significantly
9
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capture conditions for competitiveness, the view on what represents a firm’s
resources in this study is vaguely defined. According to Barney (1991) a firm’s
resources are all assets, capabilities, organizational processes, firm attributes,
information and knowledge. This definition raises concerns as it attempts to
conceptualize several internal characteristics with different functionalities as a firm
resource.
In particular, recent studies have distinguished between resources and capabilities
because of their diverse role in achieving competitiveness (Teece et al., 1997; Wang
& Ahmed, 2007; Nath et al., 2010). Resources are like a: “stock of available factors
that are owned or controlled by the firm”, which include tradable assets such as
financial and physical assets, and intangible assets such as human capital, reputation,
patents (Amit & Schoemaker, 1993, p. 35). In contrast, capabilities are defined as the
firm’s ability to combine different resources and make them perform advantageous
tasks or activities (Grant, 1991; Baden-Fuller, 1995). It can be argued that a single
resource, no matter how rare or valuable, is unlikely to drive competitiveness as it
would not fulfill the VRIN attributes. For example, a firm may have specialists (i.e.
a human resource) that provide expert advice. These specialists can be recruited by
competing firms, which reduces the firm’s competitive advantage. However, when a
firm is able to bundle different resources based on its capabilities, it can lead to the
development of complex processes or routines which may represent higher degrees
of VRIN attributes. For example, a firm may have superior operational capability
which is based on the combination of human resources, technological resources,
physical resources, and financial resources, leading to an efficient manufacturing
process. Even if competing firms can replicate certain aspects related to the
manufacturing process, they would lack other related mechanisms. Moreover,
capabilities are like invisible assets, tangible or intangible organizational routines
which are developed over a period of time that cannot be easily bought or
replicated, they must be built (Teece et al., 1997; Helfat & Peteraf, 2003). When
organizational routines are performed repetitively, it leads to a higher level of
efficiency, and they also become embedded within the firm (Amit & Schoemaker,
1993). Thus, achieving competitiveness is not achieved by mere possession of
superior resources, but instead generated through capabilities which are
characterized by a collection of routines, skills and complimentary resources that are
likely to be valuable and rare, and difficult to be imitated or substituted by
competing firms.
The RBV has been an important addition to strategic management due to its
internal focus, however recent studies have acknowledged its several limitations
(Armstrong & Shimizu, 2007; Wang & Ahmed, 2007; Kraaijenbrink et al., 2010).
Some of these limitations are discussed in the following section. First, the
terminologies used in the RBV have been called vague and tautological because
early studies do not differentiate between resources, processes, and capabilities
(Thomas & Pollock, 1999). According to Preim and Butler (2001), the early RBV
studies present an all-inclusive definition of resources which is unworkable. This also
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limits the scope for developing the RBV because it does not acknowledge the
difference between resources which are inputs and capability which enables firms to
select, deploy and organize such inputs for competitiveness (Wang & Ahmed, 2007;
Kraaijenbrink et al., 2010). Second, the main underlining assumption of the RBV
focuses on the firm as an independent entity, competing with all other firms in the
pursuit of economical rent. However, several studies have shown that firms do not
operate alone; rather they join forces and form collaborations to secure their
competitiveness (Chesbrough, 2003; Hagedoorn et al., 2006). Thus, “the
fundamental assumption of RBV, according to which firms must own or at least
fully control the resources that constitute competitive advantage, turns out to be
incorrect” in a collaborative setting (Lavie, 2006, p. 641). Firms do not necessarily
have to own the resources to gain advantages from them (Gulati, 1999). Through
collaborative firms can acquire access and control of external resources, which can
provide firms with the rights to utilize and employ resources or enjoy their
associated benefits without having to endure ownership costs. Although few studies
have acknowledged the value of external resources in the RBV framework, there is
a lack of understanding of how firms can access these resources (Gulati, 1999; Lavie,
2006).
Third, several RBV studies have investigated the influence of a capability on
performance (Walter et al., 2006; Dale & Muhanna, 2009). Although these studies
are helpful in developing knowledge, there is an increasing need to consider
integrating a set of capabilities for better understanding the combined effect of
different capabilities. For example, few studies have shown that diverse capabilities
can differently influence competitiveness (Nath et al., 2010; Parida, 2008; Song et
al., 2008). Moreover, investigating a set of capabilities would provide the possibility
to study inter-capability relationships (Grant, 1991), examining whether different
capabilities are independent of if they magnify or diminish each other’s effect (Amit
& Schoemaker, 1993, Black & Boar, 1994). The inter-capability effects have been
widely acknowledged in prior studies but present RBV studies lack these insights
(Kraaijenbrink et al., 2010). Fourth, RBV has been criticized for failing to
characterize the mechanisms that describe how capabilities are transformed to
competitiveness (Preim & Bulter, 2001). Moreover, RBV tends to undervalue the
role of other crucial factors that fall outside the scope of resources and capabilities,
such as firm strategy. The extension of RBV requires more attention on the
relationship between resources, capability and strategy implementation (Hitt et al.,
2001a). Firm strategy can provide the path through which firms are able to realize
the value of their capabilities, based on a strategy that makes the most effective use
of their superior capabilities (Grant, 1991; Spanos & Lioukas, 2001). Finally,
according to Whetten (1989), theoretical development requires researchers to
identify and investigate conditions, which constitute the boundary for the
generalizability of the theory. This also represents the range of the theory
(Bacharach, 1989). These boundary defining factors have not been widely
investigated in prior RBV studies. In this respect, the context in which firms operate
may significantly influence the link between capabilities and competitiveness. For
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example, the relation of capabilities on competitiveness can depend on the influence
of industry or environmental factors. Next, the discussed limitations will serve as a
foundation for the development of a general model of how capabilities lead to
competitiveness.

2.2. Towards a Conceptual Model
This study makes an attempt to address the highlighted limitations associated with
the RBV through the development of a capability-based research model (see Figure
3). In this model, the focus lies on firm capabilities – rather than resources – as the
antecedent to competitiveness. Capabilities are viewed as the ability of a firm to
effectively bundle resources and utilize recourses (Teece et al., 1997; Hadjimanolis,
2000). Thus, resources and capabilities are seen as two conceptually different
constructs, and the emphasis in this study lies on capabilities. In addition, firm
strategy is proposed as the mechanism through which firms are able to convert their
capabilities into competitiveness. Thus, according to Grant (1991), if firms are
unable to select an appropriate strategy, they may lose the prospect of gaining
competitiveness from their capabilities. Moreover, prior studies have also shown that
certain capabilities are more likely to attain competitiveness, compared to others
(Pan et al., 2007; Song et al., 2007). This difference may partly occur due to the
influencing role of contextual factors. For example, the value of a certain capability
may increase or decrease depending upon the context in which a firm conducts its
operations. Thus, Figure 3, illustrates a RBV model that shows how firm strategy
and contextual factors may mediate and moderate the relation between capabilities
and competitiveness. The following section will elaborate on these proposed
relationships.

Figure 3: Towards a conceptual model.
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2.2.1 Capabilities and Competitiveness
The progression of RBV research has shown that competitiveness is not necessarily
related to a firm’s resources but depends on the critical function of firm capabilities.
Capabilities are based on combining different resources through coordinated
organizational skills which are based on organizational routines (Helfat & Peteraf,
2003). Routines are formed through a sequence of coordinated actions by
individuals in the firm. This means that capabilities are comparable to invisible
resources, which makes it difficult for competitors to replicate or substitute (Amit &
Schoemaker, 1993). Several studies have found positive effects of capabilities on
competitiveness. For example, firms with adaptive capability representing an ability
of organizational flexibility can better master changes needed to take advantage of
emerging market opportunities leading to higher performance (Gibson &
Brikinshaw, 2004). Similarly, operational capability can facilitate firms to increase
efficiency through streamlining the flow of processes and reducing production costs
(Day, 1994). Thus, firms’ competitiveness can depend on their ability to effectively
use resources for building their capabilities and making them inimitable to
competitors (Day, 1994; Peteraf, 1993).
The above examples suggest that firms have different capabilities, which would
represent different organizational routines. According to Grant (1991), a firm can be
viewed as a network of different capabilities. Traditionally, studies in RBV have
investigated the role of capabilities in the effective utilization of internal resources
for competitiveness (Song et al., 2007; Nath et al., 2010). However, few studies
have explored the function of capabilities in facilitating access to external resources,
which could be gained though collaboration (Gulati, 1999; Lavie, 2006; Pan et al.,
2007). Firms do not operate in an isolated setting and most of them are involved in
some form of collaboration. Although the proposition of the RBV suggests the
effective utilization of internal resources is valid, this does not oppose the view that
firms can benefit from accessing external resources. These resources which are
gained through establishing collaborations are shown to play a significant role in
shaping resource-based competitive advantage (Powell et al., 1996; Stuart, 2000; Lee
et al., 2001). In essence, the difference between internal and external resources is
related to the RBV assumption of ownership and control. External resources can
represent a weak condition for these RBV assumptions. External resources are not
owned by the firm but through collaboration limited control over these resources is
acquired which allows a firm to use the resources to their advantage. Thus, the
inherited value of external resources can easily surpass the cost associated with
acquiring them as firms do not endure the ownership cost (Edden & Johnson, 2006).
For example, a small firm may acquire control over expensive equipment of its
partner due to close collaborative relationships, without really having to own the
equipment. Thus, collaborations can lead to access to complimentary resources
which increase the potential of a firm’s internal resources (Powell et al., 1996:
Pittaway et al., 2004). Another example could be related to gaining access to
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valuable information, which is a prominent advantage from external collaboration.
This resource advantage enlarges a firm’s prospect to address new opportunities and
achieve higher performance (Gulati, 1999). However, it should be acknowledged
that external resources can not entirely substitute internal resources because they
include a certain level of risk due to limited levels of ownership and control. Still,
due to several benefits associated with external resources, such as tangible assets (e.g.
physical and financial assets), and intangible assets (e.g. human capital and
reputation), these resources represent an attractive path to resource-based advantages
for firms with limited internal resources.
As briefly discussed earlier, accessing external resources can also provide several
challenges. According to Bleeke and Ernst, (1993), approximately 60 percent of all
collaborations fail, perhaps due to that collaboration with several actors leads to
managerial complexity (Anand & Khanna, 2000). Collaborating firms may also lack
the willingness to share resources, which reduces the value of collaboration. This
behavior is often due to a too low level of trust between collaborating firms (Gulati,
1999). Moreover, collaborations can suffer from a lack of flexibility and adaptability,
leading to failure (Doz, 1996). Thus, firms need to develop routines and activities
which facilitate them to effectively gain from external collaborations. This requires
firms to focus on developing externally oriented capabilities, which can enable firms to
form and maintain valuable collaborations with external actors (Lavie, 2006). This
ability can help firms to develop collaborations with new actors (Anand & Khanna,
2000). According to Hagedoorn et al. (2006), such a capability is important in all
industrial settings, and especially in a high-tech industry since meeting changing
technological needs may require firms to rapidly change partners and collaboration
projects. Studies have argued that externally oriented capabilities can be developed
based on past collaborative experiences (Rothaermel & Deeds, 2006). However, it
may be even more important for a firm to develop specific routines and activities
which can direct them on the path of establishing successful external collaborations.
For example, Walter et al. (2006) suggest that these capabilities can include routines
or activities oriented towards the effective coordination of collaboration, developing
skills for maintaining relations, advancing knowledge about collaborative partners
and communicating acquired knowledge internally. A possible outcome of these
activities can lead to the development of legitimacy and reputation, which can help
firms to achieve higher performance (Human & Provan, 2000; Stuart, 2000). Thus,
this study focuses on externally oriented capabilities as a prominent source for
competitiveness because it provides access to external resources.

2.2.2 Capabilities, Firm Strategy and Competitiveness
The previous section argues that firms with superior capabilities can achieve
competitive advantage (Amit & Schoemaker, 1993). However, the RBV also
acknowledges the crucial role of firm strategy as a mechanism through which
capabilities can influence competitiveness (Spanos & Lioukas, 2001; Wang &
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Ahmed, 2007). Even if capabilities can provide certain competitive advantage by
themselves, firms also need to select the most appropriate strategy which best
exploits their capabilities relative to the external opportunities (Grant, 1991). This
inside-out view on firm strategy holds that firms should limit their strategic behavior
or actions to those activities (e.g. capabilities) which gives a clear competitive
advantage and reduces the scope of indulging in unproductive activities (Teece et al.,
1997). For example, Lotus the sports car manufacturer had a superior capability in
design and engineering development. However, they lacked strong capabilities in
manufacturing in relation to their competitors. Thus, management decided to focus
on its superior capability and develop a strategy around its “crown jewels”. This led
to the transformation of Lotus, from being an auto manufacturer to primarily
manufacturing Formula One racing cars and providing design and development
consulting services to other auto manufacturers. Thus, by developing a strategy
based on their capabilities which had the most VRIN advantage, they were able to
achieve market success. Conversely, if firms fail to select and implement strategies
which utilize their superior resources and capabilities, they lose market share and
incur losses (Grant, 1991).
Previous studies in the field of RBV have mainly focused on the effects of resources
and capabilities on competitiveness, while less attention has been given to the
management actions on how to utilize resources and capabilities. Barney’s (1991)
VRIN terminology excludes and undervalues a firm’s organization (i.e. O) as a
possible influencing factor. The limited evidence that exists supports the importance
of the interrelationship between capabilities and firm strategy, for developing
competitiveness. For example, Spanos and Lioukas (2001), found empirical support
for a strong influence of a firm’s assets on strategy and in turn, strategy was strongly
linked to performance. Thus, achieving competitiveness can largely depend on the
optimal alignment between available capabilities and strategy (Chandler & Hanks,
1994). According to Edelman et al. (2005), this can be conceptualized by examining
the mediating role of a firm’s strategy in the RBV context. Several other studies
hold a similar view (Wiklund, 1999; Wang & Ahmed, 2007). Therefore, in this
study, firm strategy is proposed to have a mediating role between capabilities and
competitiveness.
However, two important questions remain unclear as to which firm strategy is most
appropriate for the RBV and how a firm strategy can be defined and captured. Firm
strategy is a broad concept, including several different views (Mintzberg, 1978;
Mintzberg & Waters, 1982). According to the influential study of Mintzberg (1979)
there are at least 10 different schools of thought regarding what a firm strategy may
represent. These schools of thoughts (e.g. the planning school) provide their
interpretation of what a firm strategy represents. For example, a strategy can be
based on a vision of a leader or a manager. This vision can guide the firm in
identifying the most prominent resources and capabilities and develop action plans
to exploit them based on external opportunities. Another view on strategy can be
positional, i.e. to select a strategic position in the marketplace. So the management
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with this view would utilize their prominent resources and capabilities to gain a
positional advantage in the marketplace. Thus, firm strategy can represent different
views and several of them can be adapted to explain the path a firm can take to gain
from its capability advantage. The next question deals with the definition of firm
strategy. In this regard, most studies would explain strategy as a plan or a path to get
from here to there. The plan includes a “deliberate conscious set of guidelines that
determines decision into the future” (Mintzberg, 1978, p. 935). However, this study
defines firm strategy as “a pattern in a stream of decisions or actions” (Mintzberg &
McHugh, 1985, p.161). Put simply, when a sequence of decisions or actions in
some area exhibits a consistency over time, it can be argued that a strategy has been
formed by the firm. For example, if firms regularly take risks, behave proactively
and develop innovative products, they can be regarded as following an
entrepreneurial strategy. Thus, the present study views firm strategy as a behavioral
or action oriented phenomena, rather than a perception or intention oriented
phenomena.

2.2.3 Capabilities, Contextual Factors and Competitiveness
Prior studies have supported the view that the relation of capabilities to
competitiveness may vary due to the influence of contextual factors (Wade &
Hulland, 2004; Dale & Muhanna, 2009). For example, some studies have found a
positive effect of ICT capability on performance, while others have found negative
or non-significant effects (Mata et al., 1995; Brynjolfsson & Hitt, 2000; Bhatt &
Grover, 2005). These differences may be present due to contextual influences
indicating that the context in which a firm operates may affect the relationship
between capabilities and competitiveness. For example, the advantage of a certain
capability may reduce or increase depending on the influence of the industry in
which the firm operates. In traditional industries, firms with the ability to develop
innovative products may gain higher performance. This would mean that the
contextual factors can represent the boundary defining factor for the RBV
assumptions, which is critical for the development of theory because it sets
limitations for applying the theoretical assumptions (Bacharach, 1989; Whetten,
1989). Therefore, this study examines the influencing role of contextual factors in
the RBV.
The effect of environment has been investigated in several RBV studies (Wade &
Hulland, 2004; Dale & Muhanna, 2009). According to Miller and Friesen (1982;
1983) the influence of environment can be broadly characterized in three conditions.
A dynamic environment is characterized by instability and continuous change. The
scope for taking advantage from a certain capability and strategy tends to be shortlived and changing (Teece et al., 1997). Thus, sustaining the advantage is difficult
for firms as they need to constantly adjust based on environment changes. In a hostile
environment there is an increased threat from competitors and the customer demand
for products is low. Firms operating under these conditions may aim to diversify
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into new markets and use their distinctive capabilities for attracting new customers.
It is also possible to meet the competition based on superior capabilities, for example
in the car industry Japanese manufactures are still able to maintain their
competitiveness through high quality production processes. The environmental
heterogeneity indicates that there are several types of markets with diverse needs. This
environmental condition is characterizes by a high level of complexity in business
operations as firms may need to offer different value to different customer segments.
Thus, it can be difficult for firms with a single capability focus to sustain their
competitiveness in such an environment (Wade & Hulland, 2004).
Firm age and firm size can also have an effect in the RBV context. For example,
young firms usually lack well-developed routines compared to older firms. This
would give a certain level of advantage to more stable and older firms. However,
younger firms can also have the distinctive capability that helps them in gaining
advantage, such as introducing innovative products based on new resource
combinations (Grant, 1991). Similarly, larger firms would have a greater variety of
resources and capabilities at their dispensation which could help them to sustain
competitiveness for a longer period over smaller firms with limited internal resources
and capabilities. Moreover, the network structure in which firms conduct operations
can have an impact on their capabilities, strategy and competitiveness. For example,
firms with a large number of collaborative partners would be able to gain from these,
if they can develop capabilities required to support collaborations. Thus, several
contextual factors can have a significant influence on the relations between
capabilities and competitiveness. The next section narrows down the scope of this
study based on the context of small firms and presents the study’s conceptual model.

2.3 A Conceptual View on Small Firm Capabilities for Competitiveness
The RBV provides a theoretical perspective on how firms with superior capabilities
can achieve competitiveness through integrating different resources together and
making them perform advantageous tasks (Amit & Schoemaker, 1993, Day, 1994).
This theoretical perspective can also be valuable for advancing the understanding of
small firm competitiveness. Small firms, by EU definitions firms having less than 50
employees, are an important group of firms that significantly contribute to
economical and social development. Prior studies have shown that small firms offer
employment, promote growth and instill innovation (Storey, 1994; Johansson,
2004). However, a significant number of small firms fail during their early years of
operation (Kirchhoff & Philips, 1988). Small firms are considered to be flexible and
represent a lean organizational structure (Rothwell, 1989), but still they often lack
internal resources which reduce their ability to handle increasing competition and
market fluctuations (Mardrid-Guijarro et al., 2009). Studies show that internal
resource poverty is a prominent inhibitor for the development and operation of
small firms (Stuart, 2000; Vrande et al., 2009). For example, small firms have a
limited number of employees and with increasing competition the pressure on these
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employees tends to become high. They need to be capable enough to perform
multiple functions in multiple areas, which is usually problematic (Dutta & Evrard,
1999). Another example relates to the lack of financial capital (Freel, 1999). Without
the necessary capital to support their development, small firms face growth barriers
which diminish their potential to exploit opportunities. Thus, for reducing the
internal resource barriers small firms need to effectively utilize their limited resources,
and explore the possibility to access external resources.
Based on the RBV, it can be argued that small firms with limited internal resources
are unlikely to achieve competitiveness as a firm’s ability to develop capabilities can
diminish with lower levels of internal resources. Thus, the role of externally
oriented capabilities can become critical for small firm competitiveness as it can
provide them with access to external resources which are available outside the firm’s
boundaries (such as in a network). These external resources are distinct from internal
resources as they are not owned by the firm, which means that they do not have to
realize the full cost for these resources (Gulati, 1999). Accessing external resources
can create value for small firms as they can find new resource combinations (Dyer &
Singh, 1998), address a wider range of opportunities (Barney, 1991), and gain from
the accumulation of knowledge and skills (Kogut, 2000). Thus, it is not surprising
that Westerberg and Ylinenpää (2003) found collaboration to be a general business
practice for small firms in Sweden where around 60 percent of small firms have
some kind of organized collaboration with at least one firm and another 15 percent
have some sort of collaboration with another type of partner. Hence, the possession
of externally oriented capabilities can become critical for small firms as it provides
them with access to external resources leading to higher performance.
Externally oriented capabilities are viewed as a firm’s ability to connect, interact and gain from
its external environment. The external environment of a firm can include other firms
or institutions, which are seen as potential sources of external resources. In the
context of small firms, two prominent externally oriented capabilities are proposed
to have a significant role for achieving competitiveness. The first capability is called
network capability, which captures a firm’s ability to develop and utilize interorganizational relationships for gaining access to various resources held by external
actors (Walter et al., 2006). This capability provides the medium through which
firms are able to acquire external resources and maintain long lasting relations with
external actors (Kale et al., 2002). Moreover, this social capability can enable small
firms to increase the perceived worth of the collaboration and reduce the likelihood
of opportunistic behavior (Stuart, 2000). ICT capability is the second capability
which represents a firm’s ability to strategically use ICT for different business
purposes. This ability has been regarded as particularly valuable for small firms as a
low investment in ICT may lead to several benefits, such as the development of
efficient communication and collaboration processes. These feasible benefits have
driven several initiatives around Europe to promote the use of ICT for small and
medium-sized enterprises (SMEs) (Matlay & Addis, 2003; Taylor & Murphy, 2003).
Prior studies on ICT capability have also argued that the use of ICT can facilitate
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small firms to access valuable information and address market opportunities leading
to higher performance (Johannessen et al., 1999). Therefore, network capability and
ICT capability are proposed as two prominent externally oriented capabilities
leading to small firm performance.
In addition to the relation between externally oriented capabilities and performance,
this study also proposes the mediating role of a firm strategy. According to Grant
(1991), firms need to select the most appropriate strategy to exploit the advantages
from their capabilities. Small firms are characterized as being inclined towards a
flexible and opportunity oriented strategic posture, rather than following long-term
strategic plans (Mintzberg, 1979). This can be related with the conceptualization of
entrepreneurial strategy, which has shown to have a strong relation to small firm
performance. Several studies have argued that firms implementing an entrepreneurial
strategy can be regarded as entrepreneurially oriented which represent a more
behaviorally oriented view of entrepreneurship (Miller, 1983; Lumpkin & Dess,
1996; Wiklund, 1999). This strategic orientation constitutes three dimensions,
namely: risk-taking, proactiveness, and innovativeness. These dimensions together
can provide a strategic orientation which will enable small firms to capitalize on the
advantages from their capabilities and achieve higher performance (Wiklund &
Sheperd, 2003; 2005; Madsen, 2007). For example, externally oriented capabilities
can provide access to external resources which can increase the resource bases of
small firms, allowing them to indulge in risky ventures, and proactively address
emerging market opportunities through developing innovative products. Therefore,
in this study entrepreneurial orientation (EO) is regarded as the small firm strategy
which acts as a mechanism through which capabilities influence firm performance.
The influence of externally oriented capabilities on competitiveness can be complex.
For example, several studies have shown mixed results regarding the influence of
ICT capability on performance. As discussed previously the varying results may
indicate that the relationship depends on certain moderating factors (Wade &
Hulland, 2004; Walter et al., 2006; Nataka et al., 2008). The results from the prestudy indicate that network structure could be an important moderator with regard
to the relationship between capabilities and competitiveness for small firms. For
instance, it was found that the case study firms had different network structures,
having implications for their level of externally oriented capabilities (Parida, 2008).
A network can include not only those actors who are directly connected to a firm,
such as the customer and supplier, but also other actors such as competitors,
universities or governmental organizations. Firms can aim to collaborate with several
actors or few actors, which would represent their network size. In general, it can be
argued that for sustaining collaborations with several actors, small firms will need the
support of externally oriented capabilities as the level of complexity considerably
increases in this scenario. Small firms who will be able to develop and manage both
several collaborations and externally oriented capabilities would probably be highly
successful. Moreover, the preference a firm has towards a certain type of network
relationship (i.e. network configuration), such as customer collaboration or
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partnership collaboration, may have implications for how competitiveness is
achieved (Pittaway et al., 2004). Thus, network structure represents a potential
critical factor which needs to be considered in relation to externally oriented
capabilities and competitiveness.
Figure 4 illustrates the conceptual model for the study. This shows how network
capability, ICT capability, EO, innovativeness, network size, network configuration
and firm performance are interconnected. Although this model will not be
investigated in its entirety, different aspects of the proposed relationships will be
examined in the appended papers. The motive for this conceptual model is to
graphically illustrate the overall conceptual arguments. The following section will
elaborate on these proposed relations.

Figure 4: The conceptual model for the study.

2.3.1 Externally Oriented Capabilities for Competitiveness
A small firm’s potential to effectively and efficiently use their resources lies in their
capabilities. This argument is further developed to focus on externally oriented
capabilities as the ability for small firms to bundle critical resources through accessing
external resources and composing synergies with internal resources. Thus, small
firms with these externally oriented capabilities are proposed to achieve
competitiveness. In particular, this study focuses on the influence of network
capability and ICT capability on performance. Although these capabilities represent
different functions, both provide a mean for small firms to access external resources
and break away from resource poverty. Moreover, examining the influence of these
two capabilities provides the possibility to compare their roles and explore their
inter-capability relationship, which has been lacking in previous RBV studies. In the
following section, the two externally oriented capabilities mentioned will be defined
and their relation to performance will be discussed.
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2.3.1.1 Network capability
Being able to collaborate with external actors is particularly valuable for small firms
as it provides an opportunity to access resources and increase legitimacy (Stuart,
2000; Baum et al., 2001; Pittaway et al., 2004). However, collaborations are
inherently complex and involve several challenges, such as problems with
organizational culture, decision-making processes, and systems (Kale et al., 2000),
level of trust, inability to manage multiple relationships (Ritter & Gemünden, 2004),
impact from sudden environmental shocks (Michell & Singh, 1996) and increased
transaction costs (Williamson, 1979). Thus, it is not surprising that almost half of the
collaborations end up failing (Kale et al., 2002). So how is it that some firms are
better in gaining from collaborations while other struggle (Ritter & Gemünden,
2003)? In this regard, network capability is proposed as the distinguishing ability for
successful collaborations. According to Walter et al. (2006, p. 542): “network
capability comprises a firm’s ability to develop and utilize inter-organizational
relationships to gain access to various resources held by other actors”. Although
network capability can be an important capability for small firm competitiveness,
limited studies have explored the effects of this externally oriented capability (Ritter
& Gemünden, 2003; 2004; Roininen, 2008). The present study aims to bridge this
research gap and investigate its effects on small firm performance.
Several studies have adopted different views on the conceptualization of network
capability. Most studies have concentrated on the collaboration experience as the
proxy for network capability (Kale et al., 2002; Rothaermel & Deeds, 2006), and
another view has been to consider two dimensions, first focusing on the degree of
network management execution and second on the extent of network management
qualifications for individuals handing the relationship in the firm (Ritter &
Gemünden, 2003). In earlier work on network capability it has been conceptualized
as a multidimensional construct consisting of four components, namely: (1)
coordination, (2) relational skills, (3) partner knowledge, and (4) internal
communication (Walter et al., 2006). These components are distinct, but still closely
related to one another. When firms collaborate, they need to synchronize their
network activities and processes for developing mutually beneficial collaborations.
This emphasizes the role of coordination with different firms, but also with individuals
for establishing formal roles and processes for reducing the possibilities for conflicts.
In addition, relationship skills are important for managing collaborations as it involves
several inter-personal relationships. Small firm management has to focus on the
development of this social competence for maintaining healthy and productive
relationships (Marshall et al., 2003). Relationship skills can represent cooperativeness,
communication, emotional stability, and conflict management skills. However, the
successful relationships skills depend on the possession of adequate partner knowledge.
This knowledge can be accessed through increased collaboration with partners.
According to Walter et al. (2006, p. 547): “partner knowledge allows for situationsspecific management with a partner, such as the reduction of transaction control cost,
and a proactive and solution oriented management”. It also provides an added
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advantage as firms are able to not only satisfy, but also delight their collaborative
partners. Finally, coordinated collaborations with effective relationships skills and
partner knowledge have to be internally communicated. Thus, internal communication
facilitates a higher degree of responsiveness and openness for learning from
collaborations within the firm (Kale et al., 2002). Information holds a great value
within a collaborative setting. For example, a firm with updated information on its
partners throughout their organization is better equipped to avoid any major conflict
or miscommunication.
Even if the above four components are able to capture many aspects of network
capability, a important dimension is missing, namely being able to build new
relationships. Thus, a fifth component is proposed to be included in the network
capability construct. This is related to a firm’s ability to be open to new relations
with potential partners, which can imply that firms should have a proactive attitude
and be able to initiate contacts with new partners when needed. Establishing
collaboration with new partners provides the possibility to access novel knowledge,
which can be a critical component of network capability when the environment is
dynamic. According to Kim and Aldrich (2005), forming new collaborations
provides access to new opportunities that otherwise would not have been achievable.
Moreover, the value of a certain existing collaboration may decay as time passes,
indicating that replacements in the collaboration structure probably are needed over
a time period. Thus, in this study network capability is conceptualized as including
five different components which together increases the prospects of the firm gaining
from collaborations.
Network capability can, arguably, be regarded as one of the crucial factors that
distinguish successful collaborating firms from unsuccessful firms. Networking is not
only related to benefits, firms also need to invest a lot of money, time, resources,
and effort. However, if the benefits from collaboration surpass the costs, firms can
enjoy competitiveness and achieve higher performance (Kale et al., 2002). Each
component of network capability can facilitate such an outcome. For example,
internal communication helps small firms to avoid redundant processes – when
communication functions well between functional areas the detection of real
synergies between partners becomes easier (Cohen & Levinthal, 1990). In addition,
knowing your partners’ potential and having good relational skills and the ability to
coordinate partners in supportive interactions could be prerequisites for small firms
to behave more proactively in developing their performance (Roininen, 2008).
Moreover, firms with networking capability can acquire a strategic position in the
network which can help them to draw information and learn from a variety of
partners (Burt, 2004). Thus, the ability of the firm to manage and gain from
collaborations can become a VRIN attributes that could help the small firms to
achieve better performance.
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2.3.1.2 Information and Communication Technology Capability
In this technological era ICT has become essential for accessing resources,
information, and knowledge. ICT capability has its roots in the RBV and has been
investigated in the past as a potential source for competitiveness (Bharawaj, 2000).
The notion that ICT can provide firms with a competitive advantage has been a
topic of interest to practitioners and academicians (Ravinchandran & Lertwongsatien,
2005). However, the prior empirical studies are inconsistent in regard to the relation
between ICT and competitiveness due to the measurements used by researchers for
analysis (Brynjolfsson & Hitt, 2000; Santhanam & Hartono, 2003). Several studies
have viewed ICT capability in relation to the investments a firm makes in its
technological infrastructure. This limited view on ICT capabilities contradicts the
VRIN attributes of the RBV (Barney, 1991) and it could be regarded as a possible
reason for inconsistent results. Investments in ICT functions or processes can easily
be duplicated by competitors, thus it has been argued that investing in ICT per se
does not lead to competitive advantage (Mata et al., 1995). When investigating ICT
capabilities, the focus should be on how firms can leverage the investments to create
unique ICT resources and skills that lead to performance (Clemons & Row, 1991;
Porter, 2001). Thus, the focus should be on the strategic use of ICT tools and
functions for achieving competitiveness, rather than the basic use of ICT for generic
business purposes (e.g. sending emails). This means that ICT use is the basis or
precondition for possessing ICT capability and the stress is on the functionality of
ICT and not on the functions. There have been a limited number of studies
exploring the RBV aspect of ICT, and the existing studies are mostly conceptual
(Jarvenpaa & Leidner, 1998; Bharadwaj, 2000) and those studies that address this
issue are quickly outdated due to rapid changes in the way firms use ICT for
business (Caldeira & Ward, 2003). Therefore, an attempt is made to address this
research gap by examining the role of ICT capability for higher performance.
ICT capability can be regarded as a firm’s ability to use a wide array of technology,
ranging from database programs to local area networks (Matlay & Addis, 2003).
Specifically, ICT capability is defined as a firm’s ability to strategically use
technological functions or applications for their business purpose and for
competitiveness (Johannessen et al., 1999). ICT capability is practically valuable in
the context of small firms as firms are able to use the technological platforms for
reducing the liability of smallness, for example targeting new markets. This insight
has led to many governmental initiatives in Europe to promote the use of ICT in
small firms (Matlay & Addis, 2003; Taylor & Murphy, 2004). Despite the massive
support from government (on the EU and national level) regarding the development
of ICT capability, the degree to which small firms use ICT and the impact it has on
their performance is still poorly understood. Another area of research on this subject
proposes that small firm age and size can have an impact on the level of ICT
capability (Quayle, 2003). Younger firm might be much more open towards
adapting and employing ICT. In regard to size, micro firms (with less than 10
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employees) might lack competence to use ICT, even when they also could gain
much greater benefits from developing ICT capabilities compared to small firms.
In this study three dimensions of ICT capability have been proposed namely:
internal use (Levy et al., 2001; Fillis et al., 2003), use for collaboration (Levy et al.,
2001; Sarshar & Isikdag, 2004), and use for communication (Venkatraman, 1994).
The internal use of ICT is related to the basic function of ICT capability that leads to
internal efficiency as the firm is able to reduce the cost of production, improve
document handling processes, use financial and accounting applications, etc. (Levy
et al., 2001; Acar et al., 2005). This dimension also includes the extent aspect to use
of ICT for scanning the external environment and keeping track of competitors’
actions. These activities provide the top management with relevant information that
translates into the development of successful strategic actions (Porter, 2001).
Moreover, ICT capability provides the possibility for small firms to develop the
competence and skill of their employees though access to new information.
Furthermore, using a knowledge management system within the firm provides a
common flow of information to the entire organization, which can increase the
overall level of organizational knowledge (Mata et al., 1995; Caldeira & Ward,
2003).
The second dimension of ICT capability relates to providing collaboration
opportunities with business partners. Electronic data interchange (EDI) networks
and other electronic information platforms provide a stable connection with the
trading partners, which fosters knowledge sharing and better customer/supplier
information exchange (Zaheer & Venkatraman, 1994). In the presence of superior
ICT capabilities, firms are able to offer high value services, such as just-in-time
delivery, higher quality communication, etc. According to Levy et al. (2001), all
these services can lead to the development of trust, satisfaction and commitment that
facilitates the development of effective and efficient collaborations. The investment
required for accomplishing such integration is fairly small and it gives small firms a
much needed advantage, such as accessing external resources (Nieto & Fernandez,
2005). Having a high level of ICT usage can also create the recognition of small
firms as attractive business partners. This would not only advance their current
business, but also secure their chances of collaborating with other attractive partners
in the future (Dholakia & Kshetri, 2004). Thus, it can be argued that using ICT for
collaboration has a potential to enhance small firm performance.
The final dimension highlights the use of ICT for establishing and gaining from a
high level of communication both within and outside firm boundaries. ICT oriented
firms can use an intranet and extranet for achieving a constant inflow and outflow of
information, which may result in better learning opportunities (Venkatraman, 1994).
An intranet provides a potentially valuable communication platform to share
information, ideas and knowledge within the firm. This can allow employees to
perform their activities and processes with higher effectiveness and efficiency.
According to Clemons and Row (1991), information technology can provide
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competitive advantages to firms by reducing their structural differences, such as the
degree of vertical integration and diversification. Meanwhile, an extranet enhances a
firm’s ability to find new partners for collaboration or maintain close collaboration
with existing partners (Nieto & Fernandez, 2005). These technological
communication setups together can eliminate geographical barriers and facilitate the
forming of collaborations with new firms (Ozer, 2004), making it possible for small
firms to handle large pools of business relations (Karagozoglu & Lindell, 2004). Thus,
the use of ICT for communication brings many potential advantages to the small
firm.
The three dimensions of ICT capability can facilitate small firms to acquire external
knowledge and manage several relationships with lower overheads. This can help in
leveraging innovations and new knowledge creation (Powell et al, 1996). As
mentioned earlier the relation of ICT on performance has resulted in mixed
outcomes. According to Strassman (1997), there is no significant relation between
ICT and a firm’s profitability. Contrary to this, several studies have reported strong
relations between ICT capability and performance (Bharadwaj, 2000; Bhatt &
Grover, 2005; Ravinchandran & Lertwongsatien, 2005). Thus, there is need for
further examination of this relationship, particularly in the context of small firms.
Prior studies have also argued that ICT capability may not have a direct relation to
performance but rather act as a necessary component for other capabilities.
According to Bharadwaj (2000, p.171), a firm’s ICT capability was defined as: “its
ability to mobilize and deploy IT-based resources in combination or co-present with
other resources and capabilities”. This view further highlights the possibility of a
complimentary effect between ICT capability and in this case network capability
(Wade & Hulland, 2004). For example, small firms with ICT capability are able to
establish relations with their external actors. However, to realize the real benefits of
collaboration, firms need to support it through their network capability. Small firms
with ICT and network capabilities would be well-equipped to establish effective
relationships, but also to substantially gain from these relationships. Thus, it will be
argued that the presence of these two capabilities in small firms can enhance
competitiveness.

2.3.2 Externally Oriented Capabilities, Entrepreneurial Strategy and
Competitiveness
As discussed earlier, firm strategy is regarded as the mechanism through which
capabilities may influence performance (Edelman et al., 2005; Wang & Ahmed,
2007). This section builds on this argument and intends to propose that externally
oriented capabilities can drive firm strategy, which in turn leads to small firm
performance. However, before embarking on this issue, it is crucial to identify
dimensions of a strategy which are appropriate to the small firm context. Among the
different types of firm strategies discussed by Mintzberg (1979), two strategies are
likely to be associated with small firms. The first relates to the simple type, this
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strategy is mainly driven by the dominant leader in the firm who makes decisions
based on informal structure. Moreover, risk-taking is a commonly associated
characteristic of the simple strategy. The second strategy relates to the adhocracies
type, this strategy represents a firm being flexible and responsive to emerging market
opportunities. Being innovative is also an element of this type of strategy (Miller,
1990). In essence, several characteristics (e.g. risk-taking and innovativeness)
highlighted by these two strategies are closely related to the thoughts behind
entrepreneurial strategy. Thus, this study focuses on the entrepreneurial dimensions
of the strategy when conducting research in small firms.
Firms following an entrepreneurial strategy can be seen as inclined towards
identifying and exploiting opportunities (Shane & Venkataraman, 2000). This
opportunity oriented strategic behavior fits in well in the small firm context because
with their limited internal resources, it can be difficult for small firms to follow a
fixed long-term strategic plan. Several studies have attempted to capture the essence
of an entrepreneurial strategy in relation to EO (Lumpkin & Dess, 1996; 2001). EO
represents a firm’s willingness to engage in entrepreneurial behavior and this
provides a behavioral or action oriented view on entrepreneurship, which could be
related to the view of Mintzberg (1979), on strategy as “a pattern in a stream of
decisions or actions”. Thus, EO is regarded as the strategy-making processes that
provide organizations with a basis for entrepreneurial decisions and actions
(Wiklund & Shepherd, 2003; Rauch et al., 2009). Such initiatives allow for the
discovery, recognition and exploitation of entrepreneurial opportunities (Lumpkin
& Dess, 1996; 2001). Several definitions of EO can be found in the literature,
however these definitions share the similarity of focusing on three distinguishing
characteristics i.e. risk-taking, proactiveness and innovativeness. For example, Miller
(1983, p.771) states that an entrepreneurially orientated firm “is one that engages in
product-market innovation, undertakes somewhat risky ventures, and is first to
come up with ‘proactive’ innovations, beating competitors to the punch”. Thus,
EO is mainly conceptualized as the firm’s tendency in terms of the three dimensions
(Wiklund & Shepherd, 2003; Wincent & Westerberg, 2005; Walter et al., 2006).
Risk-taking is associated with taking bold actions by venturing into the unknown,
and committing significant resources even when it might lead to substantial losses. It
also implies that a firm might invest in unknown ventures where outcomes are risky
but promising (Lumpkin & Dess, 1996). Proactiveness is an opportunity seeking and
forward looking perspective that is accompanied by introducing new products and
offering products ahead of competitors. Innovativeness “reflects a firm’s tendency to
engage in and support new ideas, novelty, experimentation, and creative processes
that may result in new products, services, or technological processes” (Lumpkin &
Dess, 1996, p. 142). Moreover, ever since the seminal work by Schumpeter (1934),
being able to innovate has been linked to entrepreneurship. More evidently,
Lumpkin and Dess (1996; 2001), regard innovativeness as the most prominent
dimension of EO.
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In the present study, EO is proposed to mediate the relationship between externally
oriented capabilities and performance. Thus, it is next discussed how network and
ICT capability can drive the innovativeness, risk-taking and proactiveness
dimensions of EO and later the possible direct link between EO and performance is
discussed. Network capability facilitates access to external competences, resources
and valuable information, which is practically valuable for small firms (Powell et al.,
1996). Also being able to build new relationships expands the possibility of a firm to
acquire new ideas and information leading to innovations (Pittaway et al., 2004).
Besides, the network capability components, such as relationships skills and partners’
knowledge compensates for the liability of newness and provides legitimacy that
helps small firms to project them as attractive partners for collaboration and gain
access to external resources. Internal communication provides the prospect for small
firms to learn and have a better understanding of not only exploring but also
exploiting opportunities, leading to entrepreneurial behaviors. Networking firms are
also considered to be well-informed about market trends and customers’ needs and
wants, and are quick to take actions and calculated risks with a higher degree of
success (Walter et al., 2006). Similarly, firms with ICT capability can also be
considered to drive EO. Several ICT tools such as product data management, virtual
prototyping, computer-aided design, and other applications can enhance and speed
up the innovation process (Thomke et al., 1998). Moreover, the effective use of
ICT can facilitate in generating slack resources as a result of higher asset-utilization
efficiency. This can allow small firms to expand their resource base and increase the
likelihood of adapting EO (Nieto & Fernandez, 2006). Moreover, the scanning and
monitoring functions of ICT capability can promote entrepreneurial alertness, and
in turn, entrepreneurial efforts in the organization. Thus, both externally oriented
capabilities are proposed to act as a driver for EO in small firms.
In addition, EO is also regarded as having a strong influence on performance, which
has been a central research topic within entrepreneurship. Most studies support the
notion that EO has a positive effect on performance (Madsen, 2007; Rauch et al.,
2009). Even though studies addressing this relation in the small firm context remain
limited (Rauch et al., 2009), it has been argued that entrepreneurial small firms are
also more capable than conservatively oriented counterparts in effectively utilizing
and exploiting available resources. These firms monitor market changes, respond
proactively and capitalize on the emerging opportunities leading to better
performance (Zahra & Covin, 1995). The development of innovative products
further provides them with the potential to target the premium market segments
ahead of their competitors and gain first mover advantage (Zahra et al., 1999). These
arguments are further supported by the meta-analysis finding of a strong relation
between EO and performance, over a wide set of entrepreneurship studies (Rauch
et al., 2009). Thus, EO is regarded as having a strong association to small firm
performance.
The results show a strong tendency that being entrepreneurially orientated provides
the firm with several advantages. This is in line with Wiklund’s (1999, p. 37) view

27

Theoretical Framework

that: “entrepreneurship is presently a very popular term and there is a tendency to
regard entrepreneurship as something inherently good, something firms should
always pursue”. However, is it always good to be entrepreneurial? It seems possible
that too much entrepreneurship can lead to failure and financial losses, particularly in
the case of small firms. The idea that firms can be too entrepreneurial is also
interesting (Bhuian et al., 2005) and entrepreneurship scholars have acknowledged
such behavior (Miller, 1983; Slevin & Covin, 1990). EO has been regarded as an
exceptionally resource intensive strategic orientation (Covin & Slevin, 1991) and
small firms with their limited resource slack and low level of competence face
problems when they aim to gain from high levels of EO. Therefore, this study also
investigates the often overlooked “dark side” of EO, which has not been widely
explored. In the past, three studies have addressed this issue and the results are
inconclusive (Bhuian et al., 2005; Madsen, 2007; Tang et al., 2008). Thus, this study
provides insights regarding the possibility of non-linear relations between EO and
performance and suggests possible ways in which this non-linear relation could be
reduced. Next, the final part of the framework puzzle will be added as the
moderating role of network structure will be discussed.

2.3.3

Externally Oriented
Competitiveness

Capabilities,

Network

Structure

and

As already mentioned it is argued that the context in which small firms operate can
have an influence on the relationship between capability and competitiveness (Amit
& Schoemaker, 1993; Wade & Hulland, 2004). Earlier, the influence of several
possible contextual factors was discussed, such as environment, firm age, firm size
and industry. However, as this study focuses on the role of externally oriented
capabilities the moderating role of network structure is acknowledged to be
important. The general argument in this regard suggests that the prospective benefits
of externally oriented capabilities will depend on the number of network
relationships a firm has, and vice versa. This view was supported in the pre-study as
the small firms under review had different network structures and business practices.
While one firm was working closely with just one large firm, another was working
closely with several large firms, and yet another firm was working loosely with
several small firms. Each firm’s network structure was not just limited to their
networking activities, but it was also linked to its level of capabilities and its role for
competitiveness. For example, the firm working loosely with several partners
invested heavily in ICT capability because the chief executive officer (CEO)
believed that it was the only feasible way to maintain close functional relations with
their global partners and access their external resources (Parida, 2008). Thus, the
results support the notation that network structure may demonstrate a moderating
effect on the relationship between externally oriented capabilities and
competitiveness.
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Network structure can be defined as the pattern of relationships involving direct and
indirect ties with different actors (Hoang & Antoncic, 2003). The critical issue in
this regard was to put emphasis on those ties or collaborations, which can provide
added value to the firm’s competitiveness. This could be achieved through focusing
on those ties that are considered to be strategic (i.e. contributing to the firm’s
revenue) and repetitive (i.e. represented by continuous interactions) in nature.
Moreover, a firm’s network structure can be mapped by viewing it from three
dimensions. First, the type of partner (e.g. small firms, large firms, universities or
government agencies), second, the type of relation with the partner (e.g. supplier,
customer or other) and third, the number of relations in each category (Roininen,
2008). This study considers investigating two perspectives of network structure, first
the network size, and second the network configuration. Network size represents
the number of strategic collaborations of a focal firm. It is further argued that
network size can have a moderating role on the relationship between externally
oriented capabilities and competitiveness. The main benefit of externally oriented
capabilities relates to providing firms with access to external resources. The
likelihood of gaining from externally oriented capabilities can be diminished, if firms
do not have connections with external actors which can offer resources. Thus,
under such circumstances, the proposed positive effects of externally oriented
capabilities for competitiveness would be smaller or non-existing. For example,
firms with network capability posses the ability to gain from relationships but the
prospective benefits would be low if firms have few actors in the network that can
offer external resources. Moreover, when prospective partners in the network are
scarce the likelihood is greater that none fit the requirements of the firm. Thus, if
the network size is small network capability would not produce competitiveness.
On the other hand, when network size is substantial, having network capability may
have extra effects as it provides the firm with an ability to master a complex situation.
The previous discussion argues for the dependence on network size as a condition
for the relationship between externally oriented capabilities and competitiveness.
However, prior studies have found support that different network relationships or
collaborations (i.e. network configuration) can have different values for the firm,
which may also represent a direct path to performance. Thus, through investigating
the role of network configurations, it would be possible to gain insights regarding
the benefit of engaging in certain types of collaboration compared to others
(Pittaway et al., 2004). The benefits for small firms involved in two different
network configurations are discussed below.
Networking with customers: this type of collaboration is normally initiated with longterm plans. Customers are central actors when it comes to the value proposition as
having access to their needs and expectations can lead to market success (Jacob,
2006). Customer involvement also reduces the risks of developing products which
would fail in the market (Ragatz et al., 1997). Moreover, studies have show that
customer involvement is the most common form of collaboration for the
development of innovative products (Gemünden et al., 1992). Small firms can have
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other small firms, large firms or other actors as customers. In this respect
collaborating with large firms can be challenging for small firms as they can ask
opportunistically due to their bargaining power. Thus, even collaborating with
customers can be valuable for driving innovation and performance, although it still
also involves a certain level of hazard.
Networking with partners: The main difference between networking with customers
compared to networking with partners is that partners are not a part of a firm’s value
chain. Instead they can be part of a competing value chain. There are many
rationales for forming partnerships; small firms may join forces with competing firms
to share costs of development, jointly market products, and for knowledge sharing
and joint procurement (Pittaway et al., 2004). Partnership can also involve
universities and governmental institutions, these types of partnerships can be pivotal
for small firms. A university could be used as a prospective partner to acquire access
to novel knowledge and technologies. On the other hand, collaborating with
governmental institutions usually helps small firms to develop legitimacy and be
involved in networking with a lower risk of opportunistic behavior (Etzkowitz &
Leydesdorff, 2000).
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3
Research Method
This chapter provides a description of the research methodology used to achieve the goals of the study. It
begins with discussions of the research approach, a literature review, and the research strategy. It then
reviews the particulars of the research design, the data collection process, the data analysis, and a discussion
of method quality. Finally, an overview of the methodological choices for the different papers is illustrated
in a table.

3.1 Research Approach
This section presents a discussion of the basic philosophical assumptions that
underlie the research. This explanation is important as Easterby-Smith et al. (2008, p.
6) notes that a “failure to think through philosophical issues …, while not fatal, can
necessarily affect the quality of management research.” Thus, it is important to
clarify the stance of this study regarding the type of knowledge that is expected to
be gained from it. A discussion of ontology and epistemology can provide some
clarity on this subject. Ontology is the set of underlying assumptions concerning the
nature of reality, which concern the very essence of the phenomena under
investigation. For example, in this study, ontological assumptions concern whether
the ‘reality’ to be investigated is external to the individual (imposing itself on
individual consciousness from without) or the internal product of individual
consciousness. On the other hand, epistemology concerns assumptions about the
basis of knowledge, and underlies ideas of how people understand the world and
communicate this knowledge to fellow human beings. Thus, epistemology also
involves the question of how we know what we know (Burrell & Morgan, 1979).
This study was done from the ontological perspective of scientific realism, which
assumes that science has the goal of producing a true description of reality, and that
acceptance of a scientific theory involves the belief that it is accurate representation
of reality. Thus, the focus of science and scientific theory should be to provide an
objective description of what the world is like. Objectivity is achieved when the
researcher is able to separate evidence, data and conclusions from his or her own
motives and based on logic and reasoning, provide an approximation of the real
world (Longino, 1990). Moreover, scientific realism holds that is possible to describe
and explain both observable and unobservable phenomena. Unobservable
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phenomena can be examined with the support of sophisticated techniques and
methods. Thus, scientific methods are central for the progression of theories, and
researchers need to pursue the path of developing such methods. Another
consideration regarding scientific theories is related to the accuracy of a theory.
Realists understand that theories are evolving in nature, and even when they are
able to provide approximately true descriptions and explanations of observable and
unobservable phenomena, they are likely to be suspended in the future by more
empirically adequate and credible theories. Thus, for the advancement of science,
theories are tentatively accepted until improved or replaced.
The perspective of scientific realism is consistent with the use of scientific theories,
which makes it suitable for the social science research (Bunge, 1993). This study is
built on several premises. First, the constructs and relationships proposed are an
approximation of reality. Second, through the use of suitable methods and
techniques, an understanding of how externally oriented capabilities influence small
firm competitiveness can be achieved. Whether or not the proposed relationships
are found, the results from the analysis provide evidence showing that the entities
under investigation exist in the real world and that it is possible to expand the
knowledge about them based on prior theories.
Researchers can make use of a broad range of methods and techniques in order to
build as accurate account of reality as possible. The selection of research methods
and techniques is usually based on the nature of the phenomena under investigation.
The current study supports pluralism for data collection to create an accurate
account of reality, which involves taking advantage of both qualitative and
quantitative methods (Easterby-Smith et al., 2008). These methods are distinct but
they can also complement each other. The main method followed in the study is
quantitative, with supporting information having been gathered using qualitative
methods. Thus, it is believed that combining these research approaches will enable
the study to comprehensively address the goals of research (Denzin & Lincoln, 2000).
A qualitative approach is appropriate when the goals of a study are to develop deep
knowledge and understanding of a particular phenomenon under investigation
(Neuman, 2003; Yin, 2003). During the pre-study phase, the qualitative approach
was used because the focus was on obtaining an in-depth understanding of how
externally oriented capabilities lead to competitiveness. This research focus addressed
complex real-life phenomena. For example, the influence of ICT capabilities on
competitiveness has been shown to produce mixed results (Brynjolfsson & Hitt,
2000). Thus, qualitative methods result in gathering large amounts of detailed data
from relatively few entities. Initiating research in this manner is representative of an
inductive approach, which calls for developing theory based on empirical regularities.
It is not prudent to conduct inductive research without a theoretical
preconceptualization (Yin, 2003). Therefore, a basic literature review was
conducted first. The literature review supported the formulation of questions and
the development of an understanding of the influence of capabilities on
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competitiveness. This influence was multifaceted, which necessitated the
consideration of other factors to clarify the relationship.
The findings from the pre-study in combination with the literature review were
used to develop a research model, which was then used to do additional research
using a quantitative approach. This approach focused on testing hypotheses with the
use of statistical techniques to provide generalizations regarding the phenomenon
under investigation. A quantitative approach facilitates the provision of results that
are based on data from a large number of entities. In this study, the interrelationships
among externally oriented capabilities, entrepreneurial strategy, contextual factors
and competitiveness, was hypothesized and tested over a large population. This
represents a deductive approach as it involves testing a theory, i.e. forming
hypotheses based on theory and then testing them using quantitative method (Yin,
2003). Therefore, even though this study was influenced by induction, the main
approach was deduction.

3.2 Research Design
This section provides an explanation of the research design and in particular the
methods and the procedures that were followed for collecting and analyzing data for
achieving the purpose of the study. There are three broad ways in which research
designs can be classified or categorized, namely exploratory, descriptive, or
explanatory (Miles & Huberman, 1994; Yin, 2003). Exploratory designs are helpful
in obtaining basic knowledge about an issue. This design is also appropriate when
the relations concerning the issue are new and unknown. Methods for this design
usually include interviews, focus groups and case studies. A descriptive research
design is suitable when a research problem is clearly structured, and research aims to
explain the characteristics of certain groups (Hair et al., 2006). Additionally, a
descriptive study can further extend and develop patterns that were derived or
generated during an explorative stage. Finally, explanatory research designs are
useful for studying relations between cause and effect (Hair et al., 2006). This design
facilitates the clarification of complex issues by determining how different factors
interact. Explanatory designs can also be used to develop theories based on the
explanations of empirical findings (Yin, 2003).
In the determination of the most suitable type of research design, the nature of the
study and its specific purpose should guide selection. The pre-study phase of the
research was primarily exploratory, because the main motive was to obtain real-life
insights regarding the complex relationships between externally oriented capabilities
and competitiveness. This was followed by a descriptive study that built on the
findings from the pre-study. For example, Paper I presents the different dimensions
of ICT capability in a descriptive manner. Based on an advanced understanding of
externally oriented capabilities and the literature review, a conceptual model was
then constructed. This model represents the connections among the different
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constructs under investigation. The relationships identified lead to the development
of several hypotheses, which were then tested, producing results applicable to the
advancement of theory. Ultimately, this final explanatory research design showed
the causal effects of X (i.e. externally oriented capabilities) on Y (i.e.
competitiveness).

3.3 Literature Review
A literature review and search was conducted to obtain an in-depth understanding
of the main existing theories related to the research topic. In addition to the
literature review, doctoral courses (e.g. Entrepreneurship and Theory of
Organization, Networks and Social Capital, etc.) were also helpful in acquiring the
relevant theoretical knowledge. In this study, four iterations of literature searches
were carried out as follows. The first two iterations of the literature review were
primarily related to the licentiate thesis. The first review was performed from July to
October of 2006; during this phase the study generally focused on ICT capabilities
and competitiveness. During this search of the literature, difficulties were
encountered in finding relevant articles that investigated ICT capability. This was
due to the use of different terminologies used by scholars to explain ICT capability,
including such terms as information technology (IT) capability, technological
capability, information system (IS) capability, e-business capability, etc. Also, the
domain of ICT related articles is spread over different disciplines that ranged from
engineering to humanities and social sciences. A second review of the literature was
conducted from January to April of 2007 with the goal of developing the conceptual
framework for the quantitative study and conducting a survey. During this period
many new concepts (e.g. entrepreneurial orientation, network capability, etc.) were
included in the literature review.
The third and forth iterations were conducted during the summer 2008 and 2009
with two purposes. The first goal was to further deepen the understanding of the
research concepts, which are addressed in the present study, for example, ICT
capability, network capability, entrepreneurial orientation (EO), network structure
and performance. Second, the search was done to update literature on the specific
theoretical constructs of the appended papers. All searches were made at the Luleå
University of Technology Library. The databases used for the literature search were
Business Source Elite, Emerald Insight, JSTOR, Scopus and the Social Sciences
Citation Index. During the literature search, several keywords and combinations of
words were used. Some of the successful keywords are listed below:
x ICT capability: IT capability, information system capability, information
technology competence, technology capability, IT resource
x Network capability: network competence, alliance capability, relational
capability
x Entrepreneurial orientation: Entrepreneurial behavior, entrepreneurship,
entrepreneurial strategy
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x Network structure: network configuration, customer integration, supplier
integration, alliances, inter-firm relationships, collaborations
x Small firms: Micro firms, small and medium sized enterprise, SMEs
x Innovativeness: Innovation, innovation orientation
x Firm performance
The literature search resulted in more than 250 articles and several book chapters,
and additional material were found using the reference lists from the books and
articles that were first identified. Finally, numerous articles were also used based on
recommendations from colleagues and supervisors.

3.4 Research Strategies and Data Collection
In social science, the choice of research strategy is based on three conditions: first,
the type of research questions; second, the extent of control an investigator has over
the actual behavioral events to be investigated; and third, the degree of focus on
contemporary, as opposed to historical, events (Yin, 2003). Based on the above
conditions, a case study research strategy was selected for the pre-study (see Parida,
2008), as the focus of the study was to describe and explain a course of complex
real-life contexts, where the outcomes were unclear. This was followed by a survey
study, which had the purpose of testing hypothesized relationships based on a large
sample of data. This approach to conduct a survey study after a case study was
deemed appropriate to expand of the potential generalization of the results. The
next sections provide detailed explanation of how the data collection process was
performed.

3.4.1 Pre-study
The purpose of the pre-study was to obtain a better understanding of how the use
of externally oriented capabilities influenced competitiveness of small firms. For
achieving this purpose, the case study approach was adopted for several reasons. First,
the relationship between capabilities and competitiveness represents a complex and
unclear real-life situation. For example, prior studies have shown that certain
capabilities (e.g. ICT capabilities) may not have a significant influence on a firm’s
competitiveness (Mata et al., 1995; Porter, 2001), while other studies have argued
for a positive relationship (Johannessen et al., 1999; Ruiz-Mercader et al., 2006). A
second reason for using the case study method was that a similar research strategy
had been adopted by other studies that had attempted to explain capabilities relating
to specific phenomena within the context of small firms (Southern & Tilley, 2000;
Caldeira & Ward, 2003; Jones et al., 2003). Third, case study researchers have the
ability to select the most appropriate cases for investigation (Miles & Huberman,
1994). In this study, the firms for the case studies were selected based on their
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having a high probability of providing the needed information regarding the
research topic. Therefore, a case study approach was applied during the pre-study.
In the pre-study, three cases were selected (UniMob AB, isMobile AB and BnearIT
AB), where each case was chosen to add variety given a certain commonality. By
looking at a range of similar cases, which were comparable based on type of industry,
size, and location, and contrasting cases, which were dissimilar in other aspects, it
was possible to contextualize the case study results, grounding them by specifying
how, where, and why the firms behaved as they do (Yin, 2003). For the case studies,
two data collection methods were used, namely, interviews and documentation.
Interviews were the primary source of data collection. Each company was first
contacted through by mail, and later through the telephone, to set a date for a
personal interview. These respondents were selected for the interview based on their
level of relevant knowledge regarding firm capabilities and operations. In each case,
either the chief executive officer (CEO) or the manager responsible for IT was
selected. The first and second rounds of follow-up interviews were conducted
within a period of about three months, from May through July of 2006. The
follow-up interviews included questions that had emerged after the first interview,
or, questions that had not been answered sufficiently in the first interview. The
interviews were made in a semi-structured manner, using an interview guide.
During the interviews, notes were taken and all interviews were voice-recorded
with the respondents’ permission. This made it possible to refer back to each
interview and use the recording as backup. After the interview, recordings were
transcribed into a text document and sent to the respondents, who were asked to
check it for any irregularities or misinterpretations.
Each case study included several sources of documentation that increased the validity
of the study by providing a data source for data triangulation, or using multiple data
sources for investigating the phenomenon (Yin, 2003). All three of the chosen firms
had well-developed websites, which provided valuable information about the firms’
objectives, their products, and their overall business operations. Before and after
each interview, the website was referred to in order to enhance the collected
information. In some cases, the case respondents also provided documents, for
example PowerPoint slides, with information regarding their operations and
products.

3.4.2 Survey Study
As discussed earlier the quantitative approach was used as the major method of this
study. The method chosen was a survey for several reasons. First, in social science,
this method is most appropriate for gathering data from a large population in the
most cost-effective and timely way (Yin, 2003). Second, this method provides the
opportunity to generalize the results to a larger context. Finally and most
importantly, because the purpose of this study was to construct and test a model for
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how externally oriented capabilities influence competitiveness for small firms, the
survey method was deemed suitable as it allows for hypothesizing relationships and
testing them. Conducting a survey after doing case studies and literature searches
also enhances the research design (e.g. Eriksson, 2007). Case studies provide detailed
knowledge about the topic under investigation and combined with the literature
search can be used to develop a comprehensive research framework a for survey
study. The survey approach has been the main research approach in all the appended
papers, as they had the goals of testing hypotheses and models. In the following
section, the sample selection criteria, the data collection process, and the details of
the measurement of variables are presented.

3.4.2.1 Sample Selection
The sample firms were all technology-based small firms. This sample was selected
for the following reasons. First, when investigating how small firms can achieve
competitiveness, it has been suggested that samples including firms with higher
growth potential are particularly interesting, as they tend to include a better
distribution in the dependent variable through their ambitions to generate higher
numbers with respect to employment and economic growth (Wiklund, 1998).
According to a study by Delmar et al. (2003) relating to the seven growth patterns
in Swedish industries, some of the top growth-oriented firms were small and
medium-sized enterprises (SMEs) operating in knowledge-intensive industries, such
as the high technology sector. This finding was further supported by another study
by Johansson (2004), suggesting that small firms from the Swedish information
technology industry were the most important segment with regard to job creation
and economic growth. Given the above, this study focuses on technology-based
small firms because they represent an industry with high growth-potential. A second
reason for choosing this industry is that it represents a large number of active small
firms, to ensure high quality statistical results.
Focusing on a single industry can be beneficial, but this choice also restricts the
potential of this study regarding the potential to generalize results. However, when
the focus of research is a newer topic, it is appropriate to investigate the phenomena
deeply rather than broadly. According to Westerberg et al. (1997), when looking at
a single industry, the environment is fairly common, which can make the data less
vulnerable to effects from uncontrolled variance. Additionally, since the pre-study
focused on technology-based small firms, it seemed most appropriate to build on
these findings and continue the research with a similar industry. A survey study was
constructed using the case study firms as a basis. The Swedish industry index code of
the pre-study firms was obtained (SNI code: 72220). This code refers to
“consultancy-related computer systems or computer software” firms (Affärsdata,
2007). An initial search of Sweden based on the SNI code resulted in a hit of
approximately 9000 active firms. Based on the parameters of having fewer than 50
employees (i.e. small firms based on EU categorization) and more then 1 million
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SEK2 in sales, the number of firms was further reduced to 3907. The two parameters
ensured that only active small firms, not part-time enterprises, were included in the
sample. Still, the 3907 firms represented an overly large sample size that required
reduction. However, the appropriate number of firms to ensure sufficient response
rate also required consideration. The goal for usable responses was 300 or greater,
and given a response rate of 20 percent, this meant that approximately 1500 firms
had be addressed. Therefore, from the large sample, 1471 firms were finally selected
for the survey through a stratified sample technique. First, the 3907 firms were
divided into five strata based on their number of employees. A total of 885 firms had
one employee, 983 had two employees, 868 had 3 to 5 employees, 473 had 6 to 9
employees and 698 had 10 to 49 employees. Even though the smallest companies in
terms of employees were of interest to the study, it was not deemed appropriate that
they should be sampled in relation to their actual numbers that is producing a
random sample of the entire population of firms. This sample would have resulted in
the vast majority of firms being small, or micro firms. Therefore a random sample of
100 was drawn from each of the first three strata, while the entire population was
used for the latter two. Thus, the study will reflect the firms with 6 to 49 employees
to a higher degree than if a random sample had been drawn from the entire
population of small firms.

3.4.2.2 Survey Data Collection
The study used interviews and self-administered questionnaires as the two primary
means for obtaining information from respondents. Interviewing is a superior
method for detailed data collection, but is not a realistic method for collecting data
from large samples due to time and cost constraints. Thus, in this study, a selfadministered questionnaire was used as the main source for data collection. This
approach has the disadvantage of questions potentially being misinterpreted due to
the absence of interviewer (Yin, 2003; Hair et al., 2006). This problem was for the
most part was resolved by using well-established scales from the literature, and the
questions were further modified to address the context of small firms. Moreover,
once the preliminary survey was formalized to check for any problems or
irregularities, it was pre-tested with several CEOs from small firms in a similar
industry. The period of pre-testing lasted for almost one month (March 2007).
During the pre-test, the researcher was present and the respondents were asked to
fill in the questionnaire while “thinking out loud”. Any doubts, misunderstandings
or queries were noted and the questionnaire was modified. This modified version
was further tested on the next respondent. This process was continued until no
major changes were required.
The unit of analysis for this study was the firm. To capture a holistic view of firm
operations, it was deemed most appropriate to send the questionnaire directly to the
2

1 Swedish Krona (SEK) equals about 0.11 Euro (EUR) as of July 2007)
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CEO. The CEO of a small firm is responsible for managerial decisions and has
appropriate knowledge regarding the firm’s operations. The practice of involving
the CEO as the main respondent for the study has been supported by a large
number of prior studies that have investigated similar constructs, such as firm
capability, strategy, and performance in the small firm context (Wiklund, 1999;
Wiklund & Shepherd, 2003; Walter et al., 2006; Madsen, 2007). Although
acquisition of data from more than one respondent would have increased the
validity of the study, it could have also compromised the response rate, which
would have reduced the scope and thus the chances for successfully completing the
present study. Therefore, the questionnaires were distributed to the CEOs in three
waves using the postal services in May through July of 2007. The package sent
included three items:
(1) A cover letter that was addressed to the CEO of the small firm explaining the
motivation and need for the study. The cover letter was personalized and
signed by the researchers. Three criteria were stated on the cover letter: first,
firms should be working within the technology industry; second, they should
have more than 1 million SEK in sales; and finally, they should be active, that
is, not dormant or in bankruptcy. If any of these criteria were not satisfied,
the respondents were asked to send the questionnaire back and indicate the
criterion that was not fulfilled. The CEOs of the firms also had an option to
order a report on the final study.
(2) A business reply envelope
(3) An eight-page questionnaire (see Appendix A for Swedish and Appendix B
for English)
The cover letter and questionnaire were printed in Swedish to make it convenient
for the respondents to read and understand the content. The second and third waves
were only different with regards to a revised cover letter. From the sample of 1471
small firms, 93 questionnaires were returned without being completed because they
did not satisfy the three prerequisite criteria, stated in the cover letter. Six
questionnaires did not reach the sample firms, as they had changed their address, and
no additional information was available. These events reduced the sample size to
1372 firms. Finally, a total of 306 replies were received for a total response rate of
22%. Of these, 4 questionnaires had obvious examples of responses that had not
been properly thought out (e.g. marking the same response for each question) and
one questionnaire had been filled in twice. Ten respondents filled in the
questionnaire but stated that they did have more than 50 employees, which was not
consistent with the sampling criteria. All of these questionnaires were removed from
the sample. This reduced the number of received questionnaires to 291, which
resulted in a usable rate of 21%. Although the usable rate was not particularly high,
it was certainly sufficient for performing the needed analysis, and is typical for this
type of study (Wiklund, 1998; Madsen, 2007).
An analysis for non-response bias was conducted by checking for irregularities in
some basic variables between firms that had replied against those who did not. An
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ANOVA test was completed using data from the last two years for the variables age
(i.e. year of establishment), size (i.e. number of employees), profit, sales, sales per
employee, and solidarity (i.e. is the degree of internally funded capital). The analysis
revealed that the only significant difference between the sample and the population
was firm size. This difference is marginal in practice and can be expected when the
sample size is large. To this background it may be concluded that the sample is
representative for the population and that there are no visible systematic flaws in the
sample.

3.4.2.3 Measures and Operationalizations
The questionnaire of eight pages included a variety of different questions and scales.
The major part of the questionnaire had questions or items, that were measured on
seven-point Likert scales ranging from “strongly disagree” to “strongly agree” or
from “not at all” to “large extent”. However, some questions were descriptive (e.g.
principal business area) and some were direct answer (e.g. year of establishment).
The questionnaire had a large number of questions, and some of them were not
included in the present study’s analysis due to time constraints, while others were
included to be used for future studies.
In the order they appeared in the questionnaire, the excluded questions are:
• The entire Section 1, Part B (firm strategy in Porter’s terms)
• Questions 10 to 15 in Section 1 (effectuation and causation)
• Questions 1 to 13 in Section 2 (extent to which use of ICT has led to the
development of the company)
• Questions 1 to 10 in Section 5 (firm’s performance in relation to
expectations)
• Questions 1 (age of CEO), 2 (gender of CEO), 3 (education of CEO), 4
(experience of CEO), 5 (experience of CEO), 8 (education level of
employees), and 10 (main products) in Section 6
The variables that have been measured in this study are based on established scales
from the literature (e.g. entrepreneurial orientation based on Lumpkin and Dess,
2001). Detailed descriptions of each can be found in the appended papers as follows:
ICT capability in Paper I; network capability in Paper II; network configuration in
Paper II, network structure size in Paper IV, firm performance in Paper II,
innovativeness in Paper II, and entrepreneurial orientation in Paper IV. However, a
few scales are reviewed here to further clarify some measurement related issues.
ICT Capability: Finding a standardized scale to measure firm-level ICT capability
was problematic for to several reasons. First, there was a lack of a clear definition of
what ICT capability represents and how it should be operationalized. Several studies
have focused on IT infrastructure as the main indicator of ICT capability. This
approach, however, involves the risk of incomplete and misleading outcomes as
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investment does not necessarily correspond to the actual use of ICT or the
possession of a specific ICT capability (Mata et al., 1995; Porter, 2001). Second,
only a limited number of studies have explored the factors relating to ICT capability
using a quantitative approach (Jarvenpaa & Leidner, 1998). Third, studies in this area
are quickly outdated due to rapid change in the economics of using ICT for business
purposes (Caldeira & Ward, 2003). Finally, most studies predominantly focus on
large firms or medium-sized enterprises, which are not necessary similar to small
firms in this respect. To meet these challenges, ICT capability was defined as
mirroring the ability of a small firm to use ICT for different business purposes. This
measurement was based on the results of the pre-study and literature review (e.g.
Johannessen et al., 1999). A detailed description of ICT capability measurement can
be found in appended Paper I.
Entrepreneurial strategy: Entrepreneurial strategy was captured through innovativeness
and entrepreneurial orientation (EO) in this study. Innovation has been of special
interest in this study as it represents a prominent path to small firm competitiveness.
In Papers II and III, the scale for innovativeness has been adapted from the study by
Wang and Ahmed (2004). They define innovativeness as the ability to introduce
new products to the market, or open up new markets, by combining strategic
orientation with innovative behavior and process. This definition is an attempt to
capture the different dimensions of innovation driven firms. After investigating the
mediating role of innovativeness in Papers II and III, the focus of analysis was shifted
towards EO in Paper IV, enlarging the scope of the study from innovativeness to
include two additional dimensions, namely risk-taking and proactiveness that
together represented a strategic decision making style or process that managers
implement for achieving competitiveness (Lumpkin & Dess, 1996). As EO has been
shown to have strong relations to firm performance, it was viewed as a construct for
potential further examination. The innovativeness dimension of EO represented a
firm’s tendency to engage in and support new ideas, experimentation, and creative
processes that may in turn result in new products, services, or technological
processes. This was measured based on three items that were closely related to
product and service innovation outcomes, representing the later stages of the new
product development process. Although, the utilization of two different scales can
be perceived as problematic, it will be argued that by using varying scales for a
concept, its strong relation to performance can be convincingly established. Also,
because the focus of the later papers of the study were on EO, it was deemed
appropriate to use the pre-existing Lumpkin and Dess (2001) measurement, rather
than modifying it based on the Wang and Ahmed (2004) study, as doing so could
reduce the validity of EO scale. During factor analysis, both measurements of
innovativeness formed different variables without any noticeable multicollinearity
issues.
Firm Performance: According to Cooper and Kleinschmidt (1995), measurements of
small firm performance are not well defined. Some studies have looked only at the
financial achievements of the firm (Zahra & Covin, 1995). Viewing small firm
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performance as predominantly financial can result in research that overlooks the
multidimensional nature of performance (Wiklund, 1998; Walter et al., 2006).
According to Chandler and Hanks (1993), asking small firm managers to evaluate
their performance in comparison to their competitors leads to higher levels of
reliability and validity. Moreover, subjective assessments are frequently used as
managers are expected to have the most knowledge concerning the ability of the
firm to meet its goals. Therefore, in Papers II, III, and IV self-reported
measurements of different firm performance dimensions (e.g. financial, customer) in
relation to competitors have been used. With the availability of secondary data,
Paper V used sales growth, profit margin growth, and growth of return on assets as
the measures for performance. Ultimately, the results from these studies do not differ
to a large extent, which further supports the conclusion that perceived performance
levels are highly correlated to objective measures (Kale et al., 2002; Walter et al.,
2006).

3.5 Method of Analysis
The analysis of quantitative data was performed using the software SPSS (Statistical
Package of Social Science) Version 14.0. This software package has the capability to
analyze data using the statistical techniques required for achieving the purposes of
the study. The data analysis was primarily explanatory in nature as the concepts
under study have been well established and their relationships have been previously
studied.
Recently researchers have shown concerns regarding issues related to common
method bias. Common method bias can occur when the same method is used to
measure correlation between independent and dependent variables. According to
Melhotra et al. (2006, p. 1865), common method bias refers to the “amount of
spurious covariance shared because of the common methods used in the collecting
data.” There are several measures which can be taken to control for these effects.
Researchers can control for method bias during the design phase of the study or
through the use of statistical remedies (Podsakoff et al., 2003). In this study, the
respondents have been allowed to keep their identities anonymous, which is likely
to result in acquiring honest answers to questions as respondents do not feel
pressurized to produce answers which are socially desirable or otherwise biased.
During the design phase, the development of measurement items should be done in
a way that ensures low levels of ambiguity. This issue was addressed in this study
through the use of pre-existing scales and their modification based on the
suggestions of CEOs from a similar technology-based industry. This helped to
ensure that survey recipients were likely to understand the intended meaning of the
questions. Finally, Tourangeau et al. (2000), proposes that acquiescence bias can be
reduced by the use of bipolar numeric scales values (e.g. -3 to +3) and providing
verbal labels for the midpoints of these scales. In this study, most scales use a similar
approach to reduce acquiescence biases.
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After data collection, specific statistical techniques can be used as another way to test
for the impact of common method bias in the study. One of the most commonly
used techniques is called Harman’s single factor test. According to Podsakoff et al.
(2003, p. 889), “researchers using this technique load all the variables in their study
into an exploratory factor analysis and examine the unrotated factor solution to
determine the number of factors that are necessary to account for the variance of the
variables.” Recently, researches have used factor analysis as a more developed test
for the single factor test. In this study, the proposed variables formed different factors
which lowers the possibility of common method bias. Moreover, this study also
used objective performance measurements, which to a large extent provided
outcomes similar to the subjective performance measurements. Because common
method bias is caused by the use of same data source, a secondary source represents a
test for the bias. Thus, even though common method bias cannot be completely
ruled out, the combined efforts and analysis strongly indicate that such bias does not
fully explain the study’s results. The following sections review the data analysis
techniques that were used in the study.
Descriptive Presentation: Paper I examined the level of ICT use by technology-based
small firms for different business purposes. Thus, the mean value of thirteen
components, three dimensions, and differences based on size and age were
graphically illustrated. Bar graphs were used for the illustration, and the lengths of
the bars were based on the scale of 0 to 6 that was used for measuring the ICT
capability. Thus, this simple analysis was helpful in identifying patterns and
interesting outcomes, such as a high ICT capability dimension.
Factor Analysis: This analysis was performed with two main goals, which were data
reduction, and exploration of theoretical structures. Exploratory factor analysis was
used in the appended papers with the aim of determining if the construct, such as
network capability, were distinctive from other constructs, but that they had
common underlying dimensions (Hair et al., 2006). The items entered were rotated
(using Varimax rotation); this helped to reduce the ambiguities associated with item
loading and provided clear factor structures. The items were also “forced” during
analysis to create the expected variables based on theoretical constructs. In almost all
cases this was successful, but during ICT capability analysis, minor cross loading was
witnessed, and these items were removed from the analysis.
Cluster Analysis: In Papers I and IV, this analysis was used to form different clusters.
This analysis helped to classify clusters based on certain attributes, such as firm age.
These clusters show strong internal homogeneity and high external heterogeneity.
Moreover, the K-mean test was used during the cluster analysis to find significant
differences between the clusters based on the identification and comparison of their
means. Additionally, ANOVA and MANOVA tests were also used for the same
purpose. For example, in Paper I ANOVA, was used to find differences between
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age groups, whereas MANOVA was used in Paper IV for finding significant
differences among more than two clusters.
Regression Analysis: The influence of several independent variables on single
dependent variables was examined through regression analysis. This analysis was
used in Papers II, III, IV and V. For example, Paper II presented an analysis of the
relationships between independent constructs (e.g. network capability) and
dependent constructs (e.g. innovativeness). In addition to direct effects, both
moderation and mediation effects were also examined through a regression analysis.
In Paper V the moderating role of capabilities on the relationship between EO and
performance was observed, and in Paper III the mediating role of innovativeness in
the relationship between capabilities and performance was examined. Finally reach
regression test included a set of model fit indicators (e.g. R²) that showed the extent
to which the model explained the relationships.

3.6 Method Quality Assessment
This section presents a discussion on method quality which includes aspects related
to trustworthiness, validity and reliability.

3.6.1 Trustworthiness
Trustworthiness is a concept that reflects the overall quality of a research study.
According to Neuman (2003), four types of triangulation can enhance the
trustworthiness of the research, in particular the triangulation of theory, method,
measurement, and observers. Triangulation has been often used in social science as
an important consideration for trustworthiness and it can be described as the use of
different angles or perspectives to observe the phenomenon under study.
Triangulation of theory is achieved when multiple theoretical perspectives are used
during the planning stage and/or when interpreting data. The present study mainly
relies on the resource-based view; however, other theoretical perspectives such as
the entrepreneurship literature have also contributed significantly to providing
approaches to the research problem. The triangulation of method relates to the use
of both qualitative and quantitative methods to address research goals. According to
Neuman (2003) this mixed approach can be followed either sequentially or
simultaneously. In this study, triangulation of method has been achieved by first
conducting the qualitative pre-study, and following up with the quantitative survey.
The triangulation of measurements is conceptualized as using multiple measures for
the same phenomena. The adoption of this approach increases potential access to the
most comprehensive information about the research questions (Neuman, 2003).
During the pre-study, interviews and documentation were used as different
measurements, and during the survey, variables were measured with two or more
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items each, providing for triangulation of measurement. Finally, the triangulation of
observers refers to the limitation of a study due to the involvement of single
observer. The alternative is to integrate inputs from multiple observers, as they can
add different perspectives and increase the likelihood of capturing a complete picture
of the setting (Neuman, 2003). This form of triangulation was achieved by including
the research in the appended papers, as that research was planned, developed and
written with co-authors. Also, during the entire research process, inputs from
supervisors and colleagues were incorporated. Thus, there are no obvious issues
related with the degree of trustworthiness as most of the triangulations have been
satisfactory.

3.6.2 Validity and Reliability
Validity addresses the issue of ensuring that what is measured is what was intended
to be measured. In this section, four different validity issues, namely construct
validity, content validity, internal validity and external validity are discussed in
relation to the study. Additionally, construct reliability, or evidence that constructs
were measured consistently and without error, is considered.
Construct Validity: Construct validity involves the establishment of the correct
operational measurements for the concepts under study (Yin, 2003). Thus, it relates
to the accuracy of the choice of measurement, and the extent to which that the
measurement is capturing the theoretical concept under investigation (Hair et al.,
2006). To maintain construct validity measurements were developed using on wellestablished scales from literature. The major benefit of using pre-existing scales is
that they have already been empirically tested for stability. Moreover, all scales were
pre-tested based on inputs from CEOs from similar industries and inputs from other
research. This was also true for those scales that were developed as part of this study,
as Summers (2001) argues that being able to integrate constructive criticism is
valuable in regard to new scale development. Finally, the use of statistical methods
also ensured that construct validity was achieved because items formed the variables
that were expected during factor analysis (see appended papers). Additionally, in the
cases of irregularities being identified, items were excluded from the analysis, such as
in the case of ICT capability. Thus, this study has assessed multiple aspects of
construct validity and made changes as needed to preserve validity.
Construct validity also includes in its conceptualization two subtypes of validity,
namely, convergent and discriminate validity. Together these concepts ensure that
the study has appropriate levels of construct validity, but either one alone is also
sufficient to ensure construct validity. Convergent validity “assesses the degree to
which two measures of same concepts are correlated,” and discriminate validity is
the “degree to which two conceptually similar concepts are distinct” (Hair et al.,
2006, p. 137). The test for this validity included examination of correlation matrix
data, which showed that the correlations were high between related measures and
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low for the distinct measures. No indication of a lack of convergent or discriminate
validity was observed.
According to DeVellis (1991), content validity also needs to be considered in terms
of scale development. Content validity is related to the extent to which an item
truly reflects the content domain or independent variable of interest. Three steps are
suggested to verify content validity. First, the content should clearly define content’s
definition. Second, this definition should consider the different dimensions needed
to comprehensively capture the content. Finally, indicators need to be developed
that are able to tap all parts of definition (Neuman, 2003). This three step process
was closely followed during the development of scales. For example, measuring
network capability was based on five different components.
Internal and External Validity: Internal validity concerns the establishment of accurate
causal relationships, which means that this study should explain how certain
conditions lead to other conditions (Hair et al., 2006). This study ensured internal
validity by performing an extensive literature review, which provided conceptual
and empirical evidence demonstrating the proposed relationships between small
firms’ capabilities and the effect of those capabilities on competitiveness. When
external validity is achieved, the study can legitimately generalize its findings from
the entities studied to entities outside of the study (Yin, 2003). The extent to which
the study can be generalized depends largely on the sample size in relation to the
population. This study received an acceptable number of responses to the
questionnaire. Also, the analysis of non-responsive firms indicated no major
indication of irregularities found between responding and non-responding firms.
Thus, the findings from the results should be applicable to the entire sample
population of technology-based small firms. Because the current study only
addresses small Swedish firms, the findings might be representative of specific
geographical and cultural settings. Thus, future studies could attempt to validate the
findings in other settings. Another important point to be considered while reporting
results is not to be too general, since generalization may create external validity but
the study may also suffer from loss of credibility regarding the truth of the results.
Therefore, a study should make an honest declaration regarding the applicability of
the results to the population of interest and to the theories posited.
Reliability: In this study, the assessment of reliability was conducted by testing
internal consistency, i.e. the degree to which multiple items on the survey measured
the same theoretical constructs. A classical measurement of internal validity is
Cronbach’s alpha. Cronbach’s alpha depends upon the number of items in the
constructs and if they represent the same domain. The pre-condition for testing
Cronbach alpha is to have two or more items, with a suggested coefficient of greater
than 0.70. However, according to Nunally (1978), coefficients above 0.50 are also
acceptable for explorative study. In this study, almost all constructs have more than
three items and the lowest alpha value recoded was 0.65, which is marginally lower
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than the cut off of 0.70. Thus, this study has no significant issues with maintaining
appropriate level of reliability.

3.7 Overview of Methodological Choices for the Different Papers
Table 1 provides a summary of the different theoretical concepts and
methodological approaches used in the appended papers. The theoretical concepts
highlight the roles of different constructs in the appended papers. For example, in
Paper III, the independent variables were two externally oriented capabilities,
innovativeness was a mediating variable and subjective performance was the
dependent variable. This overview provides key information regarding the research
approach, research strategy, data collection and data analysis used in each of the
appended papers.
Table 1: Concept and method overview for the individual papers
Paper I

Paper II

Paper III

Paper IV

Paper V

Independent Variable

Independent Variable

Moderating Variable

Independent Variable
Independent Variable

Independent Variable

Independent Variable
Moderating Variable
Dependent Variable

Independent Variable

Concepts
ICT Capability
Network Capability
Network Structure
Entrepreneurial Orientation

Main Variable

Innovativeness
Risk taking
Proactiveness
Performance
Subjective

Mediating Variable

Mediating Variable

Dependent Variable

Dependent Variable

Objective

Moderating Variable

Dependent Variable

Method
Research Approach

Qualitative/
Quantitative

Quantitative

Quantitative

Quantitative

Research Strategy

Case Study/
Survey Study

Survey Study

Survey Study

Survey Study

Survey Study

Data Collocation

Data Analysis

Quantitative

Questionnaire,
Interview,
Documentation

Questionnaire

Questionnaire

Questionnaire

Questionnaire,
Archival Data

Reduction, Display
and
Conclusions
Factor Analysis,
ANOVA,
Cluster Analysis

Factor Analysis
Regression Analysis

Factor Analysis
Regression Analysis

Factor Analysis, Cluster
Analysis, MNOVA; t-test
Regression Analysis

Factor Analysis
Regression Analysis
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4
Brief Description of Results in Appended Papers
This chapter presents the main results of the appended papers based on the empirical analysis. These five
appended papers contribute to the purpose of this study. In this chapter, a brief introduction to the purpose
of the appended papers, the constructs and relationships under investigation in the appended papers are
illustrated in a figure and, finally, the result of each paper is presented. The next chapter will provide a
discussion of these results in-relation to the theory.

4.1 Introduction
The appended papers have different focuses and they may be seen as building blocks,
which together have attempted to achieve the purpose of this study regarding how
externally oriented capabilities lead to competitiveness and how this relationship is
influenced by moderating and mediating variables. Figure 5 provides an illustration
of the constructs and the relationships that are under investigation in the appended
papers. Taking the conceptual model of this study as the base, the constructs and
relationships of the appended papers are denoted with darker shades and thicker
lines.
Paper 1 investigates the extent to which ICT capability is possessed and utilized by
technology-based small firms. This paper also identifies different dimensions of ICT
capability and develops the foundation for the other appended papers. Paper 2
studies the influence of network practices on innovativeness and performance for
small firms. Network practices were viewed based on network capability and
network configurations. Moreover, the dimensions of network capability and
network configuration are also included in the analysis to gain detailed insights into
the proposed relationships. Paper 3 examines the relation of network capability and
ICT capability on innovativeness and performance. The interaction effect of ICT
capability and network capability on innovativeness is also studied. Paper 4 develops
the finding from the pre-study, which indicated that technology-based small firms
are dissimilar in their preferences regarding the network structure. The purpose of
this paper is to investigate how different collaborative network structures of small
firms can be linked to ICT and networking capabilities and entrepreneurial
orientation, both in terms of absolute levels and in terms of relations between
capabilities and entrepreneurial orientation.
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Figure 5: Illustration of the constructs and relationships investigated in the appended papers

Network Structure

Entrepreneurial Orientation

Network Size

Network Capability

Network Structure

Entrepreneurial Orientation

Innovativeness
ICT Capability

Network Capability

Entrepreneurial Strategy

Firm Capabilities

Innovativeness

Paper V

Entrepreneurial Strategy
Firm Performance

Network Configuration

ICT Capability

Paper IV

Network Size

Network Structure

Entrepreneurial Orientation

Innovativeness

ICT Capability

Network Capability

Entrepreneurial Strategy

Firm Capabilities
Firm Performance

Network Size

Network Size

Paper III

Network Structure

Network Structure

Network Capability

Entrepreneurial Orientation

Innovativeness

Entrepreneurial Strategy

Paper II

Firm Capabilities

Network Capability

ICT Capability

Entrepreneurial Orientation

Firm Capabilities

Innovativeness

ICT Capability
Firm Performance

Entrepreneurial Strategy

Firm Capabilities

Paper I

Firm Performance

Firm Performance
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Finally, paper 5 mainly focuses on the greatly investigated EO–performance
relationship and suggests the possibility of an inverted U-shaped relationship
in the context of small firms. Furthermore, the moderating role of ICT
capability and network capability is investigated.

4.2 Paper I
Parida, V., Westerberg, M., and Ylinenpää, H. (2009) How do Small Firms
use ICT for Business Purposes? A Study of Swedish Technology-Based Firms,
International Journal of Electronic Business, Vol. 7, No. 5, pp. 561–551.
Main Results
This paper aims to understand and examine the extent to which ICT
capability is possessed and utilized by technology-based small firms and to
investigate whether firm size or age influences the extent of ICT capability.
The goal of this study was reached by first conducting a qualitative study and
later a quantitative study. The qualitative study was mainly performed for the
development of the ICT capability construct as the purpose of using ICT by
small firms is changing rapidly. Based on the case study approach including
in-depth interviews with the owner-manager or the equivalent with
responsibility for ICT in the firm, several critical insights were gained. The
case companies (UniMob AB, isMobile AB, and BnearIT AB), highlighted
the increased importance of ICT for business purposes. However, the levels
of ICT usage by these firms were different and diverse. Some firms were
using ICT for the basic functions, while others largely depended on ICT for
strategic functions, such as outsourcing development work. The interviewees
also reflected that their liability of smallness was reduced due to the
possession of ICT capability. There was also an indication of differences in
ICT capability due to the age and size of the firm. The older and larger firms
believed mainly in the use of ICT for internal efficiency and for
communication. In contrast, the smallest and youngest firms relied heavily on
ICT to cope with the competition from other firms. They also applied
innovative ways to use external collaborations to fill in-house competence
gaps. Thus, the three illustrative and explorative case studies provided several
relevant inputs for addressing the research purpose and served as an important
base for quantitative study.
ICT capability was conceptualized as including thirteen different usages. In
the questionnaire the respondents were asked to indicate the extent to which
they employed the thirteen different usages on a scale of zero to six. Five
items were extensively high on this scale, namely work flexibility, accessing
information, maintaining collaborations with business partners, customer
service quality, and internal communication. Moreover, all the usages were
well above the average of three, which indicates that technology-based small
firms largely depend on ICT for business operations. This can also reflect
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their higher degree of familiarity and maturity in using technology-based
tools.
Based on the factor analysis, three different dimensions of ICT capability
were identified. First, the internal use of ICT included four usages and
together they represented activities that were closely related to achieving
internal efficiency. Second, ICT use for communication included three usages
and represented ICT use for a better flow of information inside and outside
the firm. Third, ICT use for collaboration included three usages and addressed
the use of ICT for maintaining and establishing new relationships with
different actors. These dimensions were tested for construct reliability; the
lowest Cronbach’s alpha was 0.64, which is above the explorative study cutoff level (0.50) proposed by Nunally (1978). In regard to the level of ICT
capability dimensions, ICT use for collaboration is the highest at 4.35,
whereas the other two dimensions are at a similar level (3.82 and 3.85). This
further supports the notion that the sample firms possessed a high level of
ICT capability.
An ANOVA test is performed to examine the differences in the extent to
which ICT capability is related to firm age and size, and 3 age groups were
formed, consisting of 59 young firms (0–5 years), 99 middle-aged firms (6–10
years), and 133 old firms (10 years and more). The analysis shows no
significant differences regarding age, indicating similar usages independent of
firm age, whereas the 2 age groups of micro (i.e. 0–9 employees) and small
firms (10–50 employees) were different. Small firms were the high users of
ICT capability compared with micro firms in relation to the 3 dimensions of
ICT capability. However, during post hoc analysis, this variation was reduced
as the 2 size groups could be further categorized as micro firms with high and
low ICT use and small firms with low and high ICT use. However, this still
indicates that small firms were marginally higher on ICT capability compared
with micro firms.

4.3 Paper II
Parida, V., Pemartin, M., and Frishammar, J. (2009) The Impact of
Networking Practices on Small Firm Innovativeness and Performance: A
Multivariate Approach, International Journal of Technoentrepreneurship, Vol. 2,
No. 2, pp. 115–133.
Main Results
This paper investigates network configuration and network capability
influence on innovativeness and performance. Networking has been widely
recognized as an important business practice for small firms to gain resources,
competences, and knowledge. However, there is a lack of understanding as
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to which types of collaboration hold greater value. This paper investigates
two types of network configuration, namely networking with customers and
networking with partners. Networking with customers is suggested to assist
small firms in understanding better the requirements and needs of customers,
leading to a higher degree of commercial success. Also, the customers’ inputs
serve as the base for several innovative developments. Networking with
partners can involve actors that do not share direct relationships with the
focal firm, for example competitors. Although the inherited risks in this
network configuration can be higher, the relations with new partners can still
provide novel knowledge and information that lead to innovativeness and
better performance. The results from the regression analysis show that
networking with customers has a strong influence on innovativeness but not
on firm performance, whereas networking with partners has no significant
relation to innovativeness or firm performance.
Network capability was defined as a firm’s ability to utilize interorganizational relationships to gain access to various resources held by other
actors. This capability was measured based on five dimensions that were also
included in the additional analysis. The relationship between network
capability and firm performance was strongly supported, which indicates the
importance of possessing the competence to manage several collaborations
perceived as productive in the case of small firms. Further, to advance the
knowledge of this relationship, we examined the effects of different network
capability dimensions on firm performance. The dimension of internal
communication was significant, which emphasizes the benefit of
communicating external information internally for higher performance
outcomes. The next hypothesis tested the influence of network capability on
innovativeness. This relationship is strongly supported as the possibility to
gain external resources and competences provides small firms with
mechanisms to drive innovativeness. The additional test, including the
network capability dimensions, shows three significant effects. The results
show that internal communication, partner knowledge, and building new
relationships are positively related to innovativeness.
The lack of a relationship between network configuration and the
dimensions of networking capability on performance suggest the direction of
a possible mediating relation between networking practices and performance
through innovativeness. Based on testing three main conditions, it was
possible to support the mediating effect. First, the relationship between the
independent (networking practices) and the mediating variable
(innovativeness) should be tested. Second, the relationship between the
mediating (innovativeness) and the dependent variable (firm performance)
should be tested. Finally, the coefficients between the independent (network
practices) and the dependent variables (firm performance) should increase
when the mediation variable is taken away. The result for the first condition
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is supported and the second condition is also supported, as innovativeness was
associated with performance. The third condition required some additional
analysis, and we found marginal support for the mediating effect of
innovativeness. The networking with customers and the additional
dimension of network capability (partner knowledge) became significant with
the removal of innovativeness from the regression analysis. Thus, it can be
suggested that, even though networking capability shows an individual
association with performance, the role of networking practices plays a critical
role in developing innovativeness, which results in higher performance.

4.4 Paper III
Parida. V., and Pemartin, M. (2008) Network and ICT Capabilities: A
Resource Based View Approach to Small Firm Competitiveness. In
Proceedings from the 15th International Product Development Management
Conference, Hamburg, Germany.
Main Results
The purpose of this paper was to examine the influence of network capability
and ICT capability on innovativeness and performance. Based on the
resource-based view (RBV), network capability and ICT capability were
seen as two prospective capabilities that hold value for small firm
competitiveness. Network capability and ICT capability were found to have
positive relations with innovativeness. This result is in line with previous
studies as firms with ICT capability can use product data management, virtual
prototyping, computer-aided design, and other technological applications to
enhance and speed up the product innovation process. Also, ICT provides
small firms with the possibility of maintaining continuous interaction
internally and externally, which increases the flow of information and novel
ideas that triggers innovation. Consistent with the previous paper, this paper
further supports that firms with network capability are able to achieve
innovativeness due to their increased ability to utilize inter-firm relationships.
This paper also investigated the interaction effect of network capability and
ICT capability on innovativeness. It was argued that, as both capabilities have
possible strong associations with innovativeness, being able to combine them
could lead to complementary effects. In particular, prior studies in the
domain of management of information systems have highlighted the prospect
of interaction between ICT capability and other firm capabilities for
competitiveness. This hypothesis was found to be negatively significant. This
is a counterintuitive result, which highlights that these capabilities differ in
their functions and possibly for small firms with limited resources it can be
challenging to address both capabilities with similar attention. For a better
understanding of the result, it was plotted in a two-way interaction effects
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model. The illustration shows that the interaction effects were not strongly
different as the slopes did not cross each other. However, there was a
tendency for firms with a high network capability to be better. Also, lower
network capability firms could reach innovativeness through ICT capability,
which further suggests that these capabilities were suppressing each other’s
effects.
The effect of network capability on performance was found to be positive,
while ICT capability had a non-significant effect on performance. The effect
of network capability for small firms seems to be particularly valuable as it not
only drives innovativeness but also contributes to performance. There can be
several reasons for the non-significant effect of ICT capability, such as the
easy accessibility and usages of ICT having reduced its differentiating value
for firms. These results also highlight the difference shared between the two
investigated capabilities as one seems to play a greater role in small firm
competitiveness. Finally, the influence of innovativeness is also shown to be
positively related to performance. This suggests that small firms trying to
achieve high performance should aim to be more innovative and this can be
accomplished through the development of network capability and ICT
capability.

4.5 Paper IV
Parida. V., and Westerberg, M. (2009) ICT Related Small Firms with
Different Collaboration Network Structures: Different Species or Variations
on a Theme, Smallbone, D., Landström, H., and Jones-Evans, D. (Eds).
Entrepreneurship and Growth in Local, Regional and National Economics. Edward
Elgar, Cheltenham, United Kingdom.
Main Results
This paper builds on the finding from the pre-study, which highlighted that
technology-based small firms have different network structures or practices.
These differences provide a feasible way to categorize the large group of
heterogeneous small firms and observe anomalies in other aspects of business
operations (such as capabilities and the influence of capabilities on
competitiveness). Thus, three research questions were the focus of this paper:
1) Can small firms be differentiated based on their network structure?, 2) Do
small firms with different network structures also have dissimilarity in terms
of their age, size, ICT capability, network capability, and entrepreneurial
orientation?, and 3) Does the influence of ICT capability and network
capability on entrepreneurial orientation differ based on small firms’
differentiated network structures?
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A cluster analysis was conducted to establish different groups based on
network structure. However, it was only possible to identify two groups, but
the number of collaborations is closely linked to the concept of network
capability. We decided to create four different clusters based on the network
structure and networking capability of the small firms, namely (cluster I) low
collaboration with low networking capability, (cluster II) low collaboration
with high networking capability, (cluster III) high collaboration with low
networking capability, and (cluster IV) high collaboration with high
networking capability. This way of grouping small firms has seldom been
reported. Furthermore, as expected, each cluster had its own unique
characteristics. The firms in cluster I were at a disadvantage as they had low
collaboration and also low capabilities. This cluster reflected the smallest size
(eleven employees) group, a mean age of eleven years, and a low level of
ICT capability across the three dimensions. Thus, it was no surprise to
observe that these firms were the least entrepreneurial and were likely to
have difficulties competing in their industry. Cluster I firms were named
“stuck without contacts.”
Cluster II firms had a low collaboration level, but were high on networking
capability. This was a better situation, as they could use their networking
capability for collaborating with the most suitable partners. The cluster
included the youngest firms (9 years) with an average size of 14 employees.
The firms also possessed a considerably higher level of ICT capability than
the firms from cluster I, which could further enable them to change from a
low to a high level of collaboration. Thus, it was not unexpected that these
firms were high on entrepreneurial orientation. Cluster II firms were named
“on the move.”
Cluster III firms were named “stuck with contacts,” as they had many
collaborative partners but possessed low networking capability. This was not
the most advantageous situation, because small firms with limited resources
can have problems managing several relationships and this could result in a
loss of revenues. The firms were older in age (12 years) and had on average
18 employees. Firms within cluster III were also rather low on ICT
capability, which raises further concerns for the possibility of growth.
However, these small firms had the same level of entrepreneurial orientation
as clusters II and IV, which means that presently they were doing well.
However, the future seems problematic in terms of these firms’ ability to
manage their collaboration. Finally, cluster IV firms were named “at full
potential.” These firms were high not only on collaboration, but also on
both capabilities (networking and ICT). These firms were also highly mature
in terms of age (12 years) and size (21 employees). Cluster IV firms may be a
good example of small firms, in terms of combining an extensive
collaboration network with a high level of ICT and networking capability
for achieving entrepreneurial orientation.
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The results from the regression analysis were, however, less rewarding. Most
of the models were not statistically significant. This might be due to the low
number of firms in some clusters. However, when regression analysis was
performed for all the sample firms, there was a clear indication that small
firms could become more entrepreneurial by investing in their ICT and
networking capabilities. Network and ICT capabilities can enhance a firm’s
ability to be innovative, risk-taking, and proactive. Similar results were
illustrated by a regression analysis of cluster I, which mean that it pays off to
build ICT and network capabilities even if a firm is at a low level of
competitiveness. Regarding other clusters, greater capability in ICT and
networking did not lead to a higher entrepreneurial orientation. This might
be due to these firms already having high levels of the study’s variables
compared with cluster I firms. Thus, it does not pay to have more capabilities
once a firm already has a relatively high level of entrepreneurial orientation.

4.6 Paper V
Parida, V. (2009) Too Much of a Good Thing? Non-linear Effects of
Entrepreneurial Orientation on Small Firm Performance, Presented at 2009
Babson College Entrepreneurship Research Conference, Boston, USA. Submitted
to Journal.
Main Results
This paper explores the positive relationship between entrepreneurial
orientation (EO) and performance for small firms. Several studies have shown
that small firms operating in a turbulent environment can achieve
performance through an entrepreneurial posture. However, there is a lack of
understanding regarding whether this relationship remains linear positive. As
prior research suggests that EO is an intensely resource-consuming strategic
posture and it can be argued that, in the context of small firms due to their
liability of smallness after a certain level, the demands associated with
increasing levels of EO will serve to harm small firm performance. Thus, this
research paper directly investigates the often-overlooked “dark side” of EO.
The results from the regression analysis support that the EO and performance
relationship is inverted U-shaped across three performance metrics: sales
growth, operating profit growth, and return on assets growth.
Additionally, the present study also explores the moderating role of two firm
capabilities that drive social exchange with the potential to assist small firms
in overcoming their liability of smallness when adopting a highly
entrepreneurially oriented strategic posture. The results from hierarchical
regression analysis support that ICT capability and network capability
moderate the relationship between EO and performance. Thus, the
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possession of network capability provides small firms with the ability to
surpass the challenges of high levels of EO and continue to achieve
performance through successfully coordinating activities between networking
firms, building new prospective relationships, reflecting the ability to
promote interpersonal relationship skills, utilizing organized and structured
information about partners, and attaining organizational learning through
learning from networking. In addition, ICT capability provides small firms
with internal effectiveness due to streamlined processes that create slack
resources for the exploration of entrepreneurial activities and facilitate
internal and external communication.

58

Discussion and Conclusion

5
Discussion and Conclusion
In this chapter an overall discussion of the results is first put forward as a backdrop for in-depth
discussions of the most prominent theoretical implications of the study. Then, practical
implications for small firm managers and policy-makers are provided. The final sections present
limitations, suggestions for future studies, and conclusions.

5.1 Concluding Discussion
This study was initiated with the purpose of advancing the knowledge about
how externally oriented capabilities are related to competitiveness (or
performance) for small firms. In particular, the roles of externally oriented
capabilities in form of network capability and ICT capability were
investigated as these capabilities seem to offset the challenges with resource
deficiency for small firms. Based on Whetten’s (1989, p. 493) study about
theory development, value-added contribution to a theory generally requires
that studies shift the focus beyond a single element to include “multiple
elements of the theory” for adding “quality of completeness and
thoughtfulness to theoretical work.” This study attempts to reach this goal
through the integration of entrepreneurship strategy as an influencing factor
that could increase the explanation of the mechanism for how externally
oriented capabilities influence performance. Moreover, the proposed
relationships can be subject to certain conditions, which constitute the
boundary for its generalization. This also represents the range of the theory
(Whetten, 1989). In this study, three overall conditions have been examined
that may influence the proposed relationships between externally oriented
capabilities, entrepreneurial strategy, and performance. The examined
conditions are: 1) the interaction effect of network capability and ICT
capability on innovativeness, 2) the dependence on network structure as an
explanation for the influence of capabilities on competitiveness, and 3) the
non-linear relationships of EO on performance. These effects will be further
discussed in the following section.
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The overall results of the study largely support the proposed conceptual
model (see figure 4, p. 20). It was found that network capability and ICT
capability provide small firms with an increased ability to gain from external
contacts, which can provide several advantages (Tippins & Sohi, 2003;
Walter et al., 2006). For example, these capabilities provide access to
resources and competences that allow the small firm to compete more
successfully in the marketplace and also to enter new markets. Thus, the
aggregated effect of the capabilities is found to drive an entrepreneurial
strategy in the small firm as it can gain access to new opportunities and
increase the potential to realize these opportunities. In line with prior studies,
an entrepreneurial strategy has shown a strong influence on performance
(Lumpkin & Dess, 1996; 2001). Firms applying an entrepreneurial strategy
are able to achieve performance through monitoring market changes,
responding proactively, and introducing innovative products for the
exploitation of emerging opportunities (Zahra & Covin, 1995; Zahra et al.,
1999). Finally, partial support for the moderating role of network structure
was also established as small firms with several collaborative relationships and
capabilities were more capable of gaining from their collaborations, leading
to higher levels of competitiveness.
The appended papers provide details of the above-discussed relationships.
However, this section is intended to present themes related to the most
prominent overall findings when integrating the results from the individual
papers. The themes to be discussed are: 1) the importance of focusing on
externally oriented capabilities for small firms, 2) the role of externally
oriented capabilities in facilitating entrepreneurial strategy, 3) the difference
between capabilities in their relation to performance, 4) exploring the
influence of the inter-capability relationship, 5) the dependence on network
structure for the relation of capabilities and competitiveness, 6) the limited
role of network configurations for small firm competitiveness, and 7)
uncontrolled entrepreneurial orientation can lead to diminishing returns for
small firms.

5.1.1 Focusing on externally oriented capabilities
The rationale for focusing on the role of network capability and ICT
capability in small firm competitiveness was to develop the RBV by the
integration of inputs from the network literature. The RBV emphasizes the
advantage of economical rents generated though the appropriate utilization of
internal resources, and considers a firm as a single entity seeking to compete
with all other firms in the pursuit of economical rent (Lavie, 2006). This
represents a narrow view of firm resources, which may not be applicable in
the current business environment, where small firms to a large extent rely on
collaborative relations for competitiveness (Westerberg & Ylinenpää, 2003).
Small firms, due to their liability of smallness, are more inclined towards
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collaboration for accessing scarce and specialized resources, which can
complement and compensate for the lack of internal resources and
competences (Pittaway et al., 2004). The access to external resources and
competences provides the possibility to develop new products and to
implement effective processes. Moreover, interacting with external partners
can increase the level of knowledge within the firm, leading to organizational
learning. Learning helps firms to compete effectively and grow (Autio et al.,
2000). Therefore, this study proposes network capability and ICT capability
as two externally oriented capabilities that are valuable for small firm
competitiveness.
Although prior studies have investigated these externally oriented capabilities
to some extent, the influence of these capabilities on competitiveness has not
been extensively explored. The role of network capability for small firms is
understudied research area (Ritter & Gemünden, 2003; Walter et al., 2006).
Likewise, there is a lack of studies with respect to the ICT capability of small
firms (Taylor & Murphy, 2004). Moreover, the influence of these capabilities
on competitiveness needs further examination as they have rendered mixed
results (Nataka et al., 2008). The present study makes an effort to develop
these externally oriented capabilities conceptually and empirically. The
network capability construct is based on the study by Walter et al. (2006),
where a four-dimensional scale was proposed. This scale was extended in the
present study to include a novel dimension: capability to build new relations.
This proved to be an important addition empirically as it shows to have a
positive influence on innovativeness. It also make good sense conceptually
that being open and proactive towards building new relationships can
prevent lock-in effects and diminishing returns from relationships. Turning
to the ICT capability scale, several conceptual and measurement issues have
been brought up. Santhanam and Hartono (2003) called for a theoretically
grounded and multi-dimensional scale that could provide better
understanding regarding how ICT capability is related to competitiveness,
rather than the narrowly focused (e.g. ICT investment) scales that had been
used in previous studies. This study proposes a modified multi-dimensional
scale for ICT capability that focuses on the actual use of ICT for different
business purposes. Thus, the focus centers on the functionality of ICT rather
than investment in ICT functions. The three dimensions of ICT capability
suggested in paper I are shown to have a positive influence on innovativeness
and EO. Thus, this study supports that both the capabilities are high-order
constructs including multiple sub-dimensions.
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5.1.2 Firm capabilities facilitating entrepreneurial strategy
Network capability and ICT capability were proposed as small firm
capabilities that can advance entrepreneurial strategy. This study focuses on
innovativeness and EO as two important components of entrepreneurial
strategy. The empirical results show that both capabilities strongly influence
innovativeness and EO. Small firms with network capability take advantage
of their social capital and use their increased market knowledge to respond
quickly to emerging opportunities (Walter et al., 2006). The dimensions of
network capability also play their individual parts in influencing EO. For
example, partner knowledge combined with relationship skills increase the
propensity of small firms to take calculative risks and respond proactively to
dynamism in the market. Being able to coordinate several relationships and
build new relationships effectively provides small firms with access to novel
resources, competences, and information that increase innovativeness. Finally,
internal communication facilitates the dissemination of external information
and knowledge among employees, which further promotes a firm to become
more proactive, risk-taking, and innovative.
Small firms largely depend on ICT capability for the internal coordination
and communication of valuable information between the departments and
teams, facilitating innovative behavior and outcomes (Ozer, 2004; Barczak et
al., 2007; 2008). EO is an opportunity-seeking behavior and, through the use
of ICT for environmental scanning, small firms are able to advance
entrepreneurial alertness. Additionally, with the support of communication
platforms (e.g. intranets and extranets), external information can be efficiently
exchanged internally for taking risks and proactively responding to emerging
threats or opportunities (Porter, 2001). Thus, it can be suggested that
externally oriented capabilities can facilitate an entrepreneurial strategy,
which in turn leads to increased performance.
Previous studies have viewed entrepreneurial strategy as a strategic posture,
and have focused on the identification and exploitation of unexplored
opportunities (Shane & Venkataraman, 2000). The results show that network
capability and ICT capability provide several possible paths for driving an
entrepreneurial strategy. The main arguments can be centered on two
distinctive advantages, which can increase the proclivity of small firms to
implement an entrepreneurial strategy. The first is related to an increased
ability to find and explore opportunities and the second is related to an
increased ability to exploit opportunities. When looking at the first advantage,
being able to collaborate effectively with several partners due to externally
oriented capabilities can develop a small firm’s status or recognition (Stuart,
2000). This will be helpful in attracting new partners for collaborations that
can provide access to valuable information that helps entrepreneurial firms to
identify and explore potential opportunities. Turning to the second
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advantage, small firms with network capability and ICT capability are able to
gain access to new resources and competences, which are beneficial when
they are complementary to those of partners in the network (Hitt et al.,
2001a). For example, small technological firms can provide new technology
to larger firms that use their distribution network and marketing capabilities
to commercialize the new product successfully in new markets (Powell et al.,
1996). Thus, this study indicates that entrepreneurship literature (e.g.
through the inclusion of entrepreneurship strategy) could provide
considerable inputs for advancing the RBV (Kraaijenbrink et al., 2010) as the
influence of capabilities on performance is mediated to some extent through
entrepreneurial strategy. Some research in strategic management has
recognized that these interlink (Connor, 1991), but the contribution of
entrepreneurship to the RBV is still limited (Chandler & Hanks, 1994).

5.1.3 First- and second-order firm capabilities
The influence of externally oriented capabilities on competitiveness can be
examined though the direct effect of these capabilities on performance and
the indirect effect through EO. The previous point suggests that both
externally oriented capabilities have a strong influence on EO and here the
discussion is centered on how the capabilities influence performance. The
reason why network capability shows a stronger influence on performance
may be related to small firms using this ability to surpass the inherited
uncertainties and complexities with collaborations (Rothaermel & Deeds,
2006). Moreover, being efficient in collaboration can help them to a better
strategic position in the network (Hagedoorn et al., 2006). The strategic
position can provide the privilege of accessing critical resources that support
firm growth and performance (Zimmerman & Zeitz, 2002). Also, the value
of obtaining resources and competences through networking is high, as it
normally represents low levels of internal costs for the small firm. Based on
the argument of Hoopes and Madsen (2008, p. 396), firms can achieve
competitiveness when they “increase the value and lower the cost of the
firm’s products relative to competitors.” For example, small firms can
implement bootstrapping techniques for jointly utilizing the equipment,
employees, and business space of their partners, without realizing the full
costs of these resources (Ebben & Johnson, 2006). Thus, these arguments
support that small firms with network capability are able to achieve
performance that is independent of an entrepreneurship strategy.
In contrast, ICT capability has a non-significant direct influence on
performance. Several reasons can explain this outcome. First, increasing
standardizations and lowered investment costs have made the benefits of ICT
capability available to all firms, and it may be questioned whether individual
firms can have any competitive advantage from them (Carr, 2003).
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According to Tippins and Sohi (2003), ICT capability provides short-term
benefits, unless it is combined with other resources or processes that prohibit
the possibility of imitation by competitors. Thus, only a few firms are able to
benefit from ICT capability, while the rest fall victim to the productivity
paradox (Brynjolfsson & Hitt, 2000). Second, given that the present study
focuses on technology-based small firms with a high level of ICT capability,
the differentiating advantages of ICT capability may be suppressed due to an
industry effect. Furthermore, the non-significant effects support a rationale
for including mediating and moderating variables as they may provide a
better explanation for the link to performance (Nataka et al., 2008).
The results show that network capability and ICT capability are different in
terms of influencing performance. This supports the notion of the RBV that
firms have a bundle of capabilities and some are more likely to be related to
competitiveness than others (Helfat & Peteraf, 2003; Winter, 2003). This
discussion can be further framed in the scope of classifying the two small firm
capabilities. According to the study by Wang and Ahmed (2007), capabilities
can be placed in a hierarchical order. The first-order capabilities represent those
capabilities that are needed for earning revenues and thus help the firm to
continue operations. ICT capability fulfils this requirement as it is necessary
for avoiding competitive disadvantage and eroding the competitive advantage
of a competitor (Pan et al., 2007). The second-order capabilities are difficult for
competitors to imitate and hold a strategic value that can lead to competitive
advantage. In this study, network capability fulfils this profile as it contributes
to firm performance (Walter et al., 2006). Further, exemplification of this
subject has been inspired by terminology used by Hill (1993), who argued
that, in the technological industry, the ability to use ICT for internal
efficiency, communication, and collaboration represents the “orderqualifying criteria,” while the ability to gain from several inter-organizational
relationships represents the “order-winning criteria.” Thus, small firms need
to have ICT capability, but the competitive advantage is achieved through
the possession of network capability.

5.1.4 Exploring the inter-capability relationship
Researchers in the field of the RBV have been supporting the examination
of inter-capability relationships (Grant, 1991), as different types of capability
can magnify or diminish each other’s effect (Amit & Schoemaker, 1993).
Although these interaction effects have been widely argued for, there are
limited studies investigating them. Moreover, a recent literature review of
the RBV (Kraaijenbrink et al., 2010) supports the necessity to shift from a
single concept focus to considering different types of capabilities in an RBV
framework for the development of refined propositions. These tests would
also add to the RBV as it represents a condition of the proposed relationship
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between externally oriented capabilities and competitiveness (Whetten, 1989).
Thus, this study makes an attempt towards this research agenda by examining
the influence of inter-relationships of network capability and ICT capability
on innovativeness.
Prior studies have shown that ICT capability has a complex relationship to
competitiveness (Nataka et al., 2008). Recently, there has been growing
support for the likelihood of interaction between ICT capability and other
firm resources and capabilities leading to competitiveness (Wade & Hulland,
2004). This study proposes that network capability can have a
complementary effect on the relationship between ICT capability and
innovativeness. A complementary effect (or enhancing effect) exists when the
presence of one capability can magnify the impact of another capability.
There are two other interaction effects, where a compensatory effect exists
when a change in the level of one capability is offset by a change in the level
of another capability, and a suppression effect exists when the presence of a
capability diminishes the impact of another (Black & Boal, 1994). The result
shows that the interaction effect of ICT capability and network capability on
innovativeness was marginally negative, supporting a suppression effect.
There can be multiple reasons for this outcome. The earlier discussion on the
development of capabilities has highlighted that development often demands
a considerable investment in firm resources (i.e. time and money).
Unfortunately, small firms have problems gaining excess financial resources
from banks or other investment institutes due to their lower legitimacy
(Storey, 1994), and normally have little slack time on their hands, which may
reduce their ability to gain from both capabilities (Thornhill & Amit, 2000).
Additionally, network capability and ICT capability represent two different
routines and activities, where one is more inclined towards technology
orientation and the other towards social orientation. Small firm managers
may find it challenging to allocate enough attention to developing both
capabilities. This concern can be addressed through trying to make the
organization ambidextrous, which basically means that an organization is able
to pursue two separate things at the same time (Gibson & Brikinshaw, 2004)
– such as manufacturing efficiency and flexibility. If this can be achieved, it
would imply that small firms are able to combine ICT capability and
network capability to gain more from inter-firm relationships and achieve
innovativeness. Otherwise, small firms should focus their attention on either
network capability or ICT capability for innovativeness. Thus, though the
result for the inter-capability relationship is counterintuitive, it symbolizes an
initial step for further understanding how different capabilities interact and
influence competitiveness in small firm context.
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5.1.5 Dependence on the network size for the relation between
capabilities and competitiveness
The relation between capabilities and competitiveness (or performance)
seems to be complex. Empirical results examining the influence of ICT
capability on performance have been inconclusive as some studies have found
positive effects, some have found negative effects, and others no effects at all
(Brynjolfsson & Hitt, 2000; Nataka et al., 2008). These results suggest that
moderating factors need to be included to provide a possible explanation for
the varying results (Wade & Hulland, 2004). The results from the pre-study
indicate that the network structure could be an important moderator in this
respect. The case study firms show that the choice of network structure has
implications for how capabilities are linked to performance. Thus, the
network structure may affect how network capability and ICT capability are
linked to performance.
In this study, the network structure is represented by two main dimensions:
the total number of collaborative partners (network size) and the type of
collaborative partner (customer, or partner outside the value chain) (network
configuration). In the pursuit of examining the moderating role of network
size, small firms were categorized into four different clusters (or groups) based
on the number of collaborative partners and network capability. The result
indicates that small firms with high levels of network capability (regardless of
network size) are able to attain high levels of EO. This seems feasible as
network capability provides small firms with the ability to maintain and gain
from external collaborations. However, the group of firms with a large
number of collaborative partners and low network capability were also high
on EO. This seems problematic as small firms lacking network capability are
expected to be weak in gaining from their collaborations. However, there
can be several reasons for this unexpected result. First, small firms with
several collaborating partners can compensate for their lack of network
capability through experiential learning (Kale et al., 2002), i.e. learning from
trial and error or learning from experience. This view has been supported in
prior studies, where alliance experience has been shown to support the
development and management of several collaborations (Rothameral &
Deeds, 2006). Although it is possible that firms with a lower level of
externally oriented capabilities and a large number of relationships may
achieve EO, this would represent a greater risk. This view is in line with the
study of Oliver (2001), who found that mature small firms (eleven years old)
are able to expand the number of relations until a certain point, after which
they end up dissolving several relations possibly due to a lack of external
capabilities.
Even though the results are not fully in line with the assumptions, they do
imply that the relation between capabilities and competitiveness may be
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influenced by the network structure. Small firms with strong externally
oriented capabilities and a large network seem to be in the best situation to
achieve competitive advantage, while firms with limited capabilities and
several external collaborations seem to be in a more problematic situation in
the longer run. Similarly, small firms with appropriate capabilities and limited
external collaborations would not have sufficient collaborative partners from
whom they can gain benefits even when they possess the ability. Thus, it is
argued that the influence of these capabilities on competitiveness would differ
(increase or decrease) depending upon the number of external relationships,
where the optimal output would be achieved through a higher level of
capabilities and network structure.

5.1.6 The limited role of network configuration
As discussed earlier, the network structure also includes the dimension of
network configuration, which represents the type of collaborative partner.
Small firms can have different types of network configurations, implying that
they can work with firms inside the value chain (e.g. customers) or firms
outside the value chain. The current knowledge regarding the benefits from
networking for small firms is well established (Powell et al., 1996), but
limited regarding the role of the network in achieving innovativeness and
performance (Pittaway et al., 2004). In the present study it was found that
networking with customers positively influences innovativeness. The inputs
of customers have been shown to influence several innovative projects. Small
firms usually focus on niche markets and, through involving customers in the
innovation process, they may gain access to the customer’s needs and
expectations, which can result in the development of commercially viable
innovations. However, collaborating with actors outside the value chain
(including competitors) seems challenging. For example, in this situation the
collaborating firms may pursue different objectives or they may fear being
outlearned by their partners, which can reduce the likelihood of a positive
effect (Pittaway et al., 2004). Thus, the value from networking will easily be
offset by higher costs in this case. Regarding the link to performance, all the
above-mentioned network configurations had a non-significant influence.
These results hold implications for inter-organizational network research
(Borgatti & Goster, 2003). First, the results support that different types of
collaborative relationships may hold different values. Although prior studies
have not investigated this issue to a large extent, there are studies supporting
that collaborating with customers tends to drive incremental innovation
(Jacob, 2006) and collaborating with suppliers can influence production
efficiency (Bradley et al., 2006). Second, as network configuration shows a
non-significant influence on performance, it can be argued that network
configuration per se is not related to achieving performance (Kale et al., 2002).
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Firms also need to focus on developing appropriate capabilities that can
support them in gaining from collaborations for competitiveness (Gulati,
1999; Rothameral & Deeds, 2006). Thus, the results support that there is an
inter-relationship between externally oriented capabilities and network
structure for small firm competitiveness.

5.1.7 Entrepreneurial orientation – is it too much of a good
thing?
The relationship between EO and performance has been central to
entrepreneurship literature. Most studies concur that EO has a clear link to
performance (Wiklund, 1999; Madsen, 2007). This proposed relationship was
also tested in the present study by examining the influence of innovativeness
and EO on performance. These two components of an entrepreneurial
strategy demonstrate a strong influence on performance. Innovativeness is of
particular importance for established small firms, as firms over time can
develop a tendency to be rigid in their behaviors and fail to learn new things.
In this respect, having an innovative strategic posture can break these
“learning traps” (Ahuja & Lampert, 2001) and expose firms to novels ways to
develop products or enter new markets through combining strategic
orientation with innovative behaviors and processes (Wang & Ahmed, 2004).
This is in line with previous studies arguing that being able to be innovative
is considered a strategic activity contributing significantly to small firm
growth and prosperity (Pittaway et al., 2004). Thus, firms should aim to be
innovative, as by doing so they are implementing an entrepreneurial strategy
and thereby achieve performance (Hitt et al., 2001b). Similarly, EO is
viewed as the strategy-making process that provides firms with a basis for
entrepreneurial decisions and action (Wiklund & Shepherd, 2003).
According to Miller (1983), EO is revealed through an organization’s
exhibition of innovativeness, risk-taking, and proactiveness. Small
entrepreneurially oriented firms are able to differentiate themselves from
competitors and achieve higher performance though acting more proactively
in the anticipation of the future, making risky yet promising commitments
and pursuing new opportunities by developing innovative products (Wiklund
& Shepherd, 2005; Madsen, 2007). Thus, it can be suggested that an
entrepreneurial strategy is critical for small firm competitiveness.
The current study also investigates whether EO always pays off and by doing
so it provides implications for the “range of the theory” (i.e. the boundary of
generalizability) (Whetten, 1989). Studies on EO have long argued that an
entrepreneurial strategy is a resource-intensive strategic posture (Covin &
Slevin, 1991; Wiklund & Shepherd, 2003). Considering this argument, it can
be proposed that small firms with their limited resource base are unlikely to
match the growing demands associated with higher levels of EO. The
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findings from the analysis support the existence of diminishing returns (an
inverted U-shaped relationship) from high levels of EO on performance.
This finding highlights the “dark side” of entrepreneurship, which has been
largely neglected and only a few studies have examined a similar research
agenda (Bhuian et al., 2005; Tang et al., 2008).
Furthermore, previous studies have proposed that several internal and
external factors can moderate the relationship between EO and performance
(Lumpkin & Dess, 1996). Most studies have focused on external factors (e.g.
the environment) and there is a lack of studies focusing on internal factors
(e.g. resources and capabilities) (Wiklund & Shepherd, 2003). To build on
this research gap, this study investigates the influence of capabilities on the
relation between EO and performance. Network capability and ICT
capability are of great interest in this regard as they provide the prospect of
gaining access to resources and other competences, which can allow small
firms to continue gaining from high levels of EO. The moderating role of
the two capabilities is also supported in the present study.
Thus, the results support three concluding remarks. First, a high level of EO
can represent “too much of a good thing,” leading to a decline in firm
performance, particularly in the context of small firms with limited resources.
Second, when firms drive certain activities, they also need to develop other
supplementary activities that are necessary for sustaining this development,
otherwise they can suffer losses. In the present context, high levels of EO
need to be balanced with the presence of network capability and ICT
capability. Third, this also highlights that the RBV holds a valuable
implication for entrepreneurship research as both network capability and ICT
capability represent a vital function for small firm competitiveness through
their moderating effects.

5.2 Implications for practice
In addition to the theoretical contributions, several findings from the study
hold practical implications for managers and policy-makers. First, practical
implications from the perspective of the small firm and then implications for
governmental organizations and policy-makers will be discussed.

5.2.1 Implications for the small firm manager
x Externally oriented capabilities can help small firms to achieve competitiveness:
Small firm managers are encouraged to focus their attention on
developing network capability and ICT capability. When developed,
these two capabilities facilitate small firms to access external resources,
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competences, and knowledge, which reduce their internal resource
limitations. Moreover, these capabilities represent different functions
in achieving competitiveness. The ability to develop and utilize interorganizational relationships (network capability) is shown to be of
greater importance as it directly influences performance, while the
ability to use ICT for business purposes (ICT capability) proves
important, but plays a lesser role in competitiveness. Although both
capabilities are needed for sustaining the business, the focus should
thus be on network capability, as it provides small firms with a greater
advantage. Small firm managers striving for network capability need to
develop several routines and activities, which allow them to
coordinate activities better with external actors, sustaining healthy
long-lasting relationships, increase their knowledge about their
partners, handle internal communication, and build new relationships
with prospective partners. Moreover, the study shows that network
capability leads to two distinctive advantages. First, it increases the
firm’s potential to pursue an entrepreneurial strategy. This is because
network capability enhances opportunity identification and
opportunity exploitation. Second, it allows for better cost effectiveness
as the firm can leverage its partners’ resources and competences.
x Three crucial activities related to network capability: This study highlights
that partner knowledge, building new relationships, and internal
communication are the three most crucial dimensions of network
capability for small firms to consider. Partner knowledge serves as the
base for developing mutually beneficial relationships that work in the
longer run. Partner knowledge provides small firm managers with a
better understanding of their partners’ assets as well as their needs,
wants, and expectations. As some partners can be prospective future
customers, this activity can result in accessing coded information about
customer needs and market demands, leading to the development of
commercially viable new products. Our results also suggest that the
small firm manager profits from being open and proactive towards
building new relationships as they can provide new learning and lead
to new business opportunities. Although collaborating with the same
partners can be helpful in developing intimate relationships and trust,
the long-term benefits from such relationships are shown to diminish
with time. Thus, being open to new collaborative partners can help in
gaining novel knowledge leading to future innovation in the firm.
Internal communication is shown to be the most prominent network
capability activity as it influences innovativeness and performance.
This suggests that success in external networking begins with success
in internal networking. This activity represents vivid communication
within and between employees and teams on a regular basis. The
knowledge sharing between employees from different backgrounds
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could lead to the development of innovative products. For example,
combining the insights from sales with product development could
facilitate the development of products that are better at meeting
customer demand. Moreover, such activities can also lead to better
performance through improving processes and routines when more
employees are involved in different business processes. Thus, small
firms are suggested to focus their resources on supporting these three
networking activities as they hold special value for small firm
competitiveness.
x ICT capability is necessary for small firms: ICT capability was observed to
be rather high in the technology-based industry for most of the small
firms. This means that, in general, small firms in a high-tech industry
are sophisticated users of ICT and they are expected to maintain high
levels of ICT capability. If lacking ICT capability, a firm would suffer
and fall behind competitors. It was shown that small firms with welldeveloped ICT capability are able to use this ability to influence
positively innovativeness, risk-taking, and proactiveness through more
effective communication and collaborating within and outside the firm
boundaries. Thus, it is suggested that small firm managers should view
ICT capability as a necessity for sustaining their business operations.
x It is a risky business to develop collaborative relationships without externally
oriented capabilities: Small firms possessing adequate externally oriented
capabilities and having many partners are shown to be at their full
potential and enjoying greater success with their entrepreneurial
strategy. In contrast, small firms with limited external capabilities are in
a situation where it seems difficult to gain and sustain competiveness,
regardless of whether they have collaborative partners or not. When
the number of partners is small, the firm will have difficulties building
new relationships and profiting from existing ones. If the firm has
several collaborations but lacks external capability, it would probably
face increased challenges with coordinating relationships and
maintaining communication, leading to the dissolution of
collaborations. Therefore, it seems better to have well-developed
capabilities but a limited number of collaborations. Even if the benefit
from the capabilities would be significantly reduced with few partners,
the firm has the ability to build new partnerships at the same time as it
is possible to gain from the present partnerships. Thus, small firm
managers are advised first to develop external capabilities before
becoming too involved in different partnerships. However, as these
external capabilities can be learnt “on the job” when collaborating, it
makes sense to start training by forging a limited number of
partnerships.
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x Be careful with adapting an entrepreneurial strategy: Entrepreneurial small
firms are able to identify and exploit unexplored opportunities. This
opportunity-driven strategy allows small firms to be more flexible and
adaptive to the changing demands of the market. Small firm managers
aiming to be entrepreneurial need to be proactive, risk-taking, and
innovative. These characteristics hold significant value for small firms
as being open towards taking risks and acting proactively lead to the
identification of unexplored opportunities, which can be exploited
through developing innovative products, resulting in competitive
advantage. This study supports that entrepreneurial small firms are able
to achieve a higher level of performance. However, small firm
managers are advised to be careful with being highly entrepreneurially
oriented as too much risk-taking, proactiveness, and innovativeness
could hurt performance. Acting entrepreneurially is a resourceconsuming strategy and at too high levels could lead to difficulties for
small firms with limited resources. However, this study shows that,
through developing the two externally oriented capabilities, i.e.
network capability and ICT capability, small firms can profit from
being entrepreneurial even at a very high level. The reason for this is
based on two logics. First, through their externally oriented
capabilities the firms can leverage external resources to increase their
internal efficiency, resulting in the generation of additional slack
resources. Second, by having externally oriented capabilities, the
identification and exploitation of opportunities – the essence of an
entrepreneurial strategy – will be supported. Thus, small firm
managers are asked to be careful about over-committing their
resources towards an entrepreneurial strategy, and if they want to
operate a highly entrepreneurial strategy, to make sure that the
externally oriented capabilities are high enough to be able to sustain
such an undertaking.

5.2.2 Implication for policy makers
x Develop programs for promoting network capability and ICT capability. Small
firms are an important part of the economy as they contribute to
employment and growth. Governmental bodies in Sweden and
Europe understand their critical role and have made several policy
implications that support their competitiveness. Since the late 1990s,
several programs have been put in place to support collaborative
networking as a means to increase competitiveness in small firms.
However, the real benefit of such networks to small firm
competitiveness has been questioned as most of these networks tend to
dissolve in a short time span. There can be multiple reasons for such
an outcome. The results from this study indicate that small firms may
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not gain any benefits from collaborations if they lack externally
oriented capabilities, i.e. network capability and ICT capability. Firms
with network capability can better handle their collaborations, which
can prove to influence their performance positively. ICT capability
can allow small firms to use their technological platforms for
facilitating collaborations with partners, wherever they are. Thus, it
can be suggested that small firms with these capabilities are well
equipped to take advantage of collaborative networks. However, the
current governmental polices are more inclined towards promoting
collaborative networks as such, but such initiatives are incomplete
without provisions for appropriate training or educational programs
that support the development of externally oriented capabilities.
Governmental organizations (e.g. NUTEK, ALMI, etc.) can play a
critical role by providing training programs on how small firms can
develop routines and activities that will allow them to gain from
collaborations. Thus, it is suggested that the policy-makers should
provide financial support for programs aimed to develop externally
oriented capabilities in small firms as this may be the key to how
network initiatives actually lead to small firm competitiveness.

5.3 Limitations and Suggestions for Future Studies
All research studies suffer from some limitations. This section will present the
limitations and present recommendations for future research.
The present study lacks longitudinal data related to the survey study. Even if
the actual financial data for the year 2008 allow for a longitudinal analysis in
one paper, the study is mainly cross-sectional. This limits the ability to
support causal relationships and to conduct examinations that can show how
the proposed relationships (e.g. capability influence on performance) evolve
over time. According to Helfat and Peteraf (2003), research related to
capabilities needs to consider time as an important factor, because capabilities
develop and their role in competitiveness can change over time. Longitudinal
data could also provide the possibility to test for different causalities,
including both hypothesized causation and reversed causation. Such tests
have lately become more popular and also include tests for reciprocal
causation (see for instance Thorgren et al., 2009). Future studies should
attempt to use such methods to test causation among the studied variables.
Furthermore, longitudinal data can be used to test the lagged effect of
capabilities and entrepreneurial strategy on performance (see for instance
Madsen, 2007). Thus, future studies are suggested to examine the proposed
model based on longitudinal data as it may add interesting insights into the
phenomenon under study.
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The technology-based industry represents an important industrial setting (e.g.
high growth-oriented sector) for investigating the proposed relationship. Also,
focusing on a single industry helps in reducing the influence of uncontrolled
variables as the sample firms share a similar environment. However, the
influence of capabilities on competitiveness can differ in other industrial
settings (Grant, 1991). For example, the high level of ICT capability can be
expected to be lower in other industries and perhaps show a different relation
to performance. This limitation can be addressed through replicating the
present study in another industry, which can be an interesting track for future
research as it can provide a comparison with the current results. Moreover,
the present study focuses on Sweden, which reduces the probability of
culturally induced variation, but also limits the generalization of the current
results to other countries. Different countries may represent different
governmental policies as well as differences in infrastructure, culture, attitudes,
etc., which hold important implications for the proposed framework. Thus,
future studies are also suggested to consider replicating this study in other
countries.
This study mainly uses subjective performance measurement, while objective
performance measurement has only been used in one sub-study. The main
reason for this limitation is due to the objective data not being available until
late in the research process. The integration of two data sets can increase the
trustworthiness of data as it provides a test for data triangulation (Neuman,
2003) and provides the possibility for comparison between different
performance outcomes. In particular, this can be relevant for examining the
influence of ICT capability on performance as this relationship has rendered
mixed results (Nakata et al., 2008). In the present study, the results indicate a
non-significant effect of ICT on subjective performance. However, it was
found that ICT capability had a significant effect on objective performance
(see paper V). Although this relationship was controlled and not hypothesized,
it represents a different outcome. There can be several reasons for such results,
for example the difference in the variables, relations, and models under
examination. Still, this raises the question regarding the differences between
objective and subjective performance measurements. Objective data are
considered to be less biased and to focus on the actual financial outcomes. In
contrast, subjective performance data tend to include a broad set of
dimensions (e.g. the level of customer satisfaction), which can not be
captured otherwise. Both types of variables have been used side by side in
prior studies (Walter et al., 2006; Roininen, 2008). Therefore, future studies
are suggested to examine the proposed framework in relation to both
subjective and objective performance measurements.
The relation of firm capability (e.g. network capability) to competitiveness
was proposed to depend on contextual factors, such as network structure.
This view has been previously supported as studies have shown that the
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possession of network capability facilitates a firm to gain from network
relationships, which leads to performance (Rothaermel & Deeds, 2006). The
current result partially contradicts this argument as the group of small firms
with low network capability and a large number of collaborations were able
to achieve a similar level of competitiveness to that of the groups with high
network capability. This demands further examination. Future studies can
benefit from conducting qualitative studies, as they provide a great
opportunity for gaining detailed insights into the underlining mechanisms
and for developing comprehensive explanations regarding the present result.
Moreover, this approach provides the possibility to select firms from the
different groups presented in paper IV, and to conduct cross-case
comparisons.
Most studies in the domain of the RBV have mainly focused on the effect of
a single resource and a single capability on performance. As support for this
single relationship has been shown, future studies are asked to examine
several different types of capability for advancing the explanations regarding
the RBV (Kraaijenbrink et al., 2010). Also, with the inclusion of many
different capabilities, it will be possible to examine further inter-capability
relationships, which have not been widely studied (Amit & Schoemaker,
1993). Future studies are encouraged to consider testing the role of other
capabilities (e.g. integrative capability) and inter-capability relationships for
small firm competitiveness. This study makes an attempt to advance the
knowledge regarding the inter-capability relationship through examining the
interaction effect between network capability and ICT capability on
innovativeness. This was shown to be negatively significant, which is
counterintuitive. This could possibly be explained through the examination
of slack resources. Small firms usually have a lower level of slack resources,
which could limit their ability to gain from both network capability and ICT
capability at the same time. Thus, future studies can examine interaction
effects between network capability, ICT capability, and slack resources on
innovativeness as this will allow a more in-depth analysis of the interaction
effect between network capability and ICT capability.

5.4 Conclusion
The main conclusion of this study is that externally oriented capabilities are
an important source of competitiveness in small firms. In particular, this study
shows that network capability and ICT capability are two externally oriented
capabilities that hold clear value for small firms. By possessing these
capabilities, a small firm can reduce the internal resource constraints. This
works as the capabilities facilitate access to external resources, which increase
the possibility of developing new products and of implementing a more
effective process. It was also found that these capabilities represent different
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functions for small firm competitiveness. Network capability enables small
firms to utilize external collaborations through successfully coordinating
activities between collaborating firms, reflecting the ability to promote interpersonal relationship skills, utilizing organized and structured information
about partners, attaining organizational learning through internal
communication, and being open to building new relationships. Small firms
with ICT capability are able to use ICT strategically for business purposes
which lead them to be internally efficient and to collaborate and to
communicate better. Although both capabilities facilitate an entrepreneurial
strategy, they differ in their relation to performance, where network
capability has a stronger relation to overall performance. The interaction
between capabilities also demonstrated a suppression effect, suggesting that it
is difficult to work fully with both capabilities. Network capability is
therefore the more strategically important capability as it directly influences
performance. ICT capability was shown to be of lesser importance as it only
has indirect effects on performance. This may be related to most firms in the
sample having a relatively high level of ICT capability, which reduces its
potential to provide a differentiating effect. Therefore, to achieve
competitiveness it is suggested that small firms should invest their limited
resources mainly in the development of network capability and only develop
ICT capability to be on a par with other firms.
The externally oriented capabilities increase the potential of small firms to
address external opportunities and identify prospective opportunities, which
lead firms on the trail to adapt an entrepreneurial strategy. This opportunitydriven strategy allows small firms to be more flexible and adaptive to the
changing demands of the market. To become entrepreneurial, small firms
need to be open to taking risks and act proactively rather than reactively.
This will lead to the identification of unexplored opportunities, which can be
exploited through developing innovative products, resulting in higher
performance. Moreover, the relation of externally oriented capabilities to
competitiveness was found to depend partially on the network structure. This
study supports that small firms with externally oriented capabilities and many
partners are in a good situation to be successful. Thus, it is suggested that
small firms should focus on developing both externally oriented capabilities
and external collaborations for competitiveness. Hopefully, the present study
has provided some intriguing results that can serve to inspire scholars in the
field to develop the knowledge about firm capabilities further, both in the
realm of the resource-based view and in other theoretical approaches.
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Questionnaire in Swedish
Del 1
I denna första del är vi intresserade av att ta del av din syn på hur ni arbetar i ert
företag på några områden. Svara efter hur företaget som regel agerar genom att "²:a"
den kategori som passar bäst. Kategorierna är:
Tar helt
avstånd från
-3

-2

-1

Neutral-kan ej
ta ställning
0

1

2
Tar helt
avstånd
från

I vårt företag…

Instämmer
helt
3
Instämmer
helt

-3 -2 -1 0 1 2 3
1. uppmuntrar vi folk att utmana gamla traditioner och sedvänjor
2. är vi tillräckligt flexibla för att snabbt kunna svara på
förändringar på vår marknad …………………………………….
3. utvecklas vi snabbt för att svara mot förändrade
affärsprioriteringar ……………………………………...………...
4. kan vi känna igen och förstå ny extern kunskap ..…………….
5. kan vi kombinera nyanskaffad kunskap med vår existerande
kunskap på ett framgångsrikt sätt …………………………………
6. kan vi använda den nya kombinerade kunskapen för att skapa
nya affärer och produkter/tjänster ……………………………….
….
7. är vi ofta först med att införa nya sätt att arbeta ……………….
8. introducerar vi ofta produkter/tjänster som är banbrytande
avseende teknik/teknologi …………………………...……………
9. förbättrar vi hela tiden våra affärsprocesser …..……………….
10. är vi ofta först på marknaden med nya produkter och
tjänster .……………..
11. är vi villiga att prova nya sätt att arbeta och söka efter
ovanliga nymodiga lösningar ….…………………………………
12. har vi regelbundna möten för varje projekt …...……………...
13. utvecklar de anställda informella kontakter sinsemellan ..……
14. ger ledning och anställda ofta återkoppling till varandra .……
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På vår marknad är vi kända för att vara ett företag som...

Tar helt
avstånd
från

Instämmer
helt

-3 -2 -1 0 1 2 3
1. ofta är först med att introducera innovativa nyheter .………….
2. i kommunikation med kunder fokuserar starkt på andra
aspekter än pris ……………………………………………………
3. har särpräglade produkter och/eller tjänster med högsta kvalitet
4. erbjuder bra värde för pengarna genom att hålla låga priser ...…
5. medvetet valt att begränsa utbudet av tillbehör och/eller
extratjänster för att kunna hålla priserna nere …………………….
6. betonar att kostnaderna skall hållas på ett minimum ..…………
7. betjänar en bred flora av kunder ………………………………
8. inriktar sig mot en speciell, utifrån strategin medvetet vald,
kundgrupp ………………………………………………………...
9. medvetet valt ett smalt sortiment av produkter och/eller tjänster
som passar vår kompetens ………………………………………...
10. låter kunderna, snarare än företagets kompetensområde, styra
utbudet av våra produkter och/eller tjänster …..………………….
Del 1 (forts)
Tar helt
avstånd
från

I vårt företag…

Instämmer
helt

-3 -2 -1 0 1 2 3

1. ser vi ett vågat agerande som en nödvändighet för att uppnå
företagets mål ……………………………………………………...
2. har vi en benägenhet att delta i projekt som medför hög risk
(med möjlighet till hög avkastning) ……………………………….
3. antar vi en djärv inställning vid beslut som innefattar osäkerhet
för att maximera utnyttjandet av möjligheter ……………………..
4. tenderar vi att ligga steget före konkurrenterna vid
introduceringen av nya produkter och idéer ……………………..
5. initierar vi ofta ageranden som konkurrenterna sedan kopierar ...
6. är vi oftast först med att introducera nya produkter eller tjänster,
nya sätt att producera dessa eller nya administrativa metoder ……
7. är forskning och utveckling, teknisk ledning och innovationer
viktiga för att nå företagets mål…………………………………….
8. har förändringar i eller utvecklingen av företagets produkter
varit genomgripande för att nå konkurrensfördelar ………………..
9. är ett av företagets mål att ta fram ett flertal nya produkter under
de närmaste tre åren ..……………………………………………..
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10. bestämmer de resurser och verktyg företaget har idag vilka mål
vi kan sätta …………………………………………………………
11. anskaffar vi de resurser och medel som behövs för att nå de
långsiktiga målen …………………………………………………..
12. är vi bra på att utnyttja oförutsedda händelser till vår fördel .....
13. är vi bra på att planera för att undvika oförutsedda händelser ...
14. påverkar våra sammantagna erfarenheter från både misstag och
framgångar starkt företagets framtida agerande …………………...
15. planerar vi utförligt i förväg för att skapa framgång och
undvika misslyckanden ….………………………………………...

Del 2
I denna del är vi intresserade att ta del av ert företags användning av informations- och
kommunikationsteknologi (IKT) för olika ändamål. Vi är också intresserade av er syn
på huruvida användningen i ert företag lett till positiva effekter i form av
konkurrensfördelar. Med IKT menar vi all teknik/teknologi som används för
informations- och kommunikationssyften såsom e-post, Internet, intranet, e-handel,
beslutsstöd, processtöd, mm. Var vänlig och läs följande påståenden och "²:a" den
kategori som passar bäst mellan ”inte alls” och ”i mycket hög utsträckning”
Den omfattning
företaget använt IKT
inom detta område:

Den omfattning
användningen av IKT
lett till konkurrensfördelar i företaget:

Inte
alls

Inte
alls

Område för användande av IKT
För att…

0
1. underhålla samverkan med
nuvarande affärspartners .....................
2. bygga upp affärssamverkan med
nya partners ………………………….
3. hantera företagsintern
kommunikation (t ex intranet) ……….
4. hantera extern kommunikation med
företagets intressenter (t ex extranet) ..
5. komma åt information (om t ex
marknader, kunder)…………………..
6. möjliggöra strategisk planering ...…
7. möjliggöra kostnadsbesparingar …..
8. möjliggöra globala affärer (med
partners långt borta) …………………
9. möjliggöra kompetensutveckling
för personalen ………………………..
10. möjliggöra ett flexiblare arbete (t
ex kunna arbeta utanför kontoret) …...
11. hantera
produktutvecklingsprocessen ………..
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12. hantera kundservice ……………...
13. bedriva marknadsaktiviteter ..……

Del 3
I denna del är vi intresserade att ta del av dina uppfattningar om den aktuella
marknadssituationen i er huvudsakliga bransch. Läs påståendena och "²:a" den
kategori som passar bäst. Kategorierna är:
Tar helt
avstånd från
-3

-2

-1

Neutral-kan ej
ta ställning
0

1

2

Instämmer
helt
3

Tar helt
avstånd
från

När det gäller vårt företags huvudsakliga bransch i nuläget…

Instämmer
helt

-3 -2 -1 0 1 2 3
1. är konkurser vanligt förekommande ……………………..…….
2. är våra konkurrenters ageranden svåra att förutsäga …….…….
3. är kundernas behov och efterfrågan svåra att förutsäga .………
4. är vår bransch riskfylld och ett felaktigt beslut kan hota
företagets överlevnad …………………………………………….
5. finns det ett stort hot av minskade marknader för vår
huvudprodukt……………………………………………………..
6. är konkurrensen om att utveckla nya produkter stor i vår
bransch…………………………………………………………….
7. varierar konkurrensen på markanden för olika
produkter/tjänster………………………………………………….
8. är teknikutvecklingen i vår bransch snabb ………....................

Del 4a
I denna del handlar frågorna om företagets relationer med andra affärspartners. Med
affärspartners avses andra företag, leverantörer, kunder, myndigheter eller
universitet som
1) företaget har återkommande kontakter med samt
2) bidragit till företagets verksamhet och gett konkurrensfördelar.
Ange för varje kategori det antal företag/organisationer ditt företag har kontakt med
som uppfyller dessa två kriterier.
Kategori av affärspartner
Litet företag (mindre än 50 anställda) som är vår kund

Antal: ______

Litet företag som är vår leverantör

Antal: ______

Litet företag som är vår partner (dvs ej kund eller leverantör)

Antal: ______
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Stort företag ( minst 50 anställda) som är vår kund

Antal: ______

Stort företag som är vår leverantör

Antal: ______

Stort företag som är vår partner (dvs ej kund eller leverantör)

Antal: ______

Myndighet som är vår kund

Antal: ______

Myndighet som är vår partner (dvs ej kund)

Antal: ______

Universitet/högskola som är vår kund

Antal: ______

Universitet/högskola som är vår partner (dvs ej kund)

Antal: ______

Del 4b
I denna del handlar frågorna om företagets hantering och planering av de
samverkansrelationer som företaget har återkommande kontakter med (dvs den typ av
företag och organisationer du angett i föregående fråga). Svara efter hur företaget som
regel agerar vid hanteringen av dessa genom att "²:a" den kategori som passar bäst.
Kategorierna är:
Tar helt
avstånd från
-3

-2

-1

Neutral-kan ej
ta ställning
0

1

2
Tar helt
avstånd
från

I vårt företag…

Instämmer
helt
3
Instämmer
helt

-3 -2 -1 0 1 2 3
1. analyserar vi vad vi vill uppnå med respektive partner………………………………………………………………….
2. utvecklar vi relationer med varje enskild partner utifrån vad de
kan erbjuda ......................................................................................
3. diskuterar vi regelbundet med våra partners om hur vi kan
stödja varandra ……………………………………………………
4. har vi förmågan att bygga goda personliga relationer med våra
partners……………………………………………………………
5. kan vi göra affärer på ett flexibelt sätt med våra partners ...……
6. kan vi oftast lösa problem konstruktivt med våra partners .........
7. är vi hela tiden öppna för nya relationer med nya partners .........
8. har vi förmågan att initiera en ömsesidig relation med nya
partners ……………………………………………………………
9. har vi ögonen öppna för att hitta nya partners .............................
10. känner vi till våra partners marknader ..………………………
11. känner vi till våra partners produkter/arbetssätt/tjänster ...……
12. känner vi till våra partners styrkor och svagheter …...………..
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Del 5
I denna del önskar vi få din syn på hur företaget du arbetar för har presterat på att antal
områden. Vi vill ha din syn på hur prestationerna på dessa områden är i förhållande till
era egna förväntningar samt i förhållande till era kollegor i branschen. Var vänlig och
läs följande påståenden och "²:a" den kategori som passar bäst. Kategorierna är:
Betydligt
sämre
-3

-2

-1

Som förväntat/
genomsnittligt
0

1

I förhållande till egna
förväntningar
Betydligt
sämre

Beträffande nuläget och i förhållande
till egna förväntningar / kollegor i
branschen är …

Betydligt
bättre

-3 -2 -1 0 1 2 3

2

Betydligt
bättre
3

I förhållande till
kollegor i branschen
Betydligt
sämre

Betydligt
bättre

-3 -2 -1 0 1 2 3

1. vinstnivån…………………………..
2. nivån på kundtillfredsställelse……...
3. lojaliteten hos våra kunder ………...
4. försäljningstillväxten på etablerade
marknader .............................................
5. försäljningstillväxten på nya
marknader …………………………….
6. konkurrenskraften hos våra
produkter/tjänster……………………..
7. effektiviteten i våra
metoder/processer (produktiviteten) ….
8. förmågan att utveckla nya
metoder/processer …………………….
9.förmågan att utveckla nya
produkter/tjänster ……………………..
10. vår möjlighet att anställa personal
med erforderlig kompetens …………..

Del 6
Slutligen, skulle vi vilja erhålla bakgrundsinformation om dig och ditt företag. Dessa
uppgifter behandlas, liksom enkäten i övrigt, konfidentiellt. Var vänlig och fyll i
tomrummen eller "²:a" det tillämpliga alternativet. OBS! Endast ett kryss per
frågeställning.
1.

Ålder:

______ år

2

Kön:

q

Man

3.

Ange din högsta utbildning:

q

Folkskola/Grundskola
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q
q
4.
5.

Antal år du arbetat för detta
företag:
Ange din sammanlagda
erfarenhet av arbete (oavsett
position) inom och utom din
nuvarande bransch:

Tre-/fyraårigt gymn.
Högskola/Universitet q
Annan utbildning
(ange vilken)_______________________________
______ år

Jag har arbetat ______ år i nuvarande eller liknande
bransch
Jag har arbetat ______ år i helt annan bransch

6.

Företagets etableringsår:

___________

7.

Antal anställda:

___________

8.

Antal anställda med
universitetsutbildning:

___________

Företagets omsättning 2006:

___________ miljoner SEK

9.

10. Ange ert företags
______________________________
______ %
huvudsakliga
verksamhetsområde(n) samt
______________________________
______ %
den procentuella andelen av
företagets omsättning som den
eller de utgör:
Geografiskt
11. Vilken marknad arbetar
Verksamhetskategori
företaget på idag? Ange en
Internationell ____%
Tillverkning ____%
procentuell fördelning mellan
Nationell
____%
Tjänster
____%
de givna alternativen.
Regional
____%
Handel
____%
Lokal
____%
Summa
100 %
100 %
Tack för din medverkan!
För att underlätta för oss ber vi dig att skicka in enkäten i det bifogande portofria
svarskuvertet snarast möjligt.
Löpnummer:

(För statistisk bearbetning)
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Questionnaire in English
Section 1
In this section we are interested in your view on how you are working in your
company in some specific areas. Answer by indicating how the company normally
works by marking an "²" in the appropriate category that best fits your opinion. The
categories are:
Strongly
disagree
-3

Neutral
-2

-1

0

1

Strongly
agree
3

2
Strongly
disagree

In our company….

Strongly
agree

-3 -2 -1 0 1 2 3

1. we encourage people to challenge old traditions/ practices…...
2. we are flexible enough to allow ourselves to respond quickly
to changes in our market ………………………………………...
3. we evolve rapidly to respond to shifts in our business
priorities………………………………………………………….
4. we are able to recognize and understand new external
knowledge ……………………………………………………….
5. we are able to combine newly acquired knowledge with our
existing knowledge successfully ………………………………...
6. we are able to use the new combined knowledge for new
commercial or knowledge outputs ………………………………
7. we are often first to introduce new ways of working ................
8. we often introduce new products and services which are at the
cutting edge of technology ………………………………...……
9. we are constantly improving our business processes …………
10. we are often first to market new products and services ……..
11. we are willing to try new ways of doing things and seek
unusual, novel solutions ...……………………………………….
12. we have regular meetings for every project …………………
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13. employees develop informal contacts among themselves ..…
14. managers and employees often give feedback to each other ..

On the market we are known as a company that....

Strongly
disagree

Strongly
agree

-3 -2 -1 0 1 2 3

1. often are first to introduce innovative products ...……………
2. in communication with customers focus strongly on other
aspects than price ………………………………………………..
3. have distinctive products and/or services with supreme quality
4. provide good value by having low prices………………….….
5. run a no-frills operation. Our range of extras is purposely kept
to a minimum ……………………………………………………
6. emphasize keeping costs at a minimum……………………
7. serve a wide variety of customers ……………………………
8. focus on a specific customer group, that is clearly defined and
derived from our strategy ………………………………………
9. purposely keep a narrow range of products and/or services
that fit our competence profile …………………………………..
10. let customer demand, rather than company competence,
decide our range of products and/or services……..........………...
Strongly
disagree

Strongly
agree

-3 -2 -1 0 1 2 3

In our company…
1. we see bold, wide-ranging acts are necessary to achieve the
firm’s objectives …………………………………………………
2. we have a strong aptitude for high risk projects (with chances
of high returns) …………………………………………………
3. my firm typically adopts a bold posture when confronted with
decisions involving uncertainty, to maximize the exploitation of
opportunities ……………………………………………………
4. we tend to be ahead of competitors in regarding introduction
of products and ideas ……………….............................................
5. we typically initiate actions which competitors then respond
to …………………………………………………………………
6. we are often the first to introduce new products and services,
new ways to produce these or new administrative methods……
7. we have a strong emphasis on R&D, technological leadership,
and innovations ………………………………………………....
8. changes in product or service lines have usually been quite
dramatic to achieve competitive advantage ……………………
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9. one of the main goals is to launch many new lines of
products/services in next 3 years ……………………………...…
10. the resources we hold presently determine which goals we
set ………………………………………………………………..
11. we acquire the means necessary to achieve our long-term
goals ……………………………………………………………..
12. we are good at leveraging surprises into new opportunities
13. we are good at avoiding unpleasant surprises by planning in
advance………………………………………………………….
14. experiences from both success and failure strongly influence
the company’s future actions ….………………….…………….
15. we plan carefully in advance to attain success and avoid
failure ……………………………………………………………

Section 2
In this section we are interested in your company’s use of information and
communication technology (ICT) for different purposes. We are also interested in your
view whether the use of ICT had lead to positive effects in form of competitive
advantages for your company. By ICT we mean all technology used for information
and communication purpose such as, e-mails, Internet, intranet, extranet, e-business,
etc. Please read the following questions and "²" at the most appropriate category
between “not at all” and “to a very large extent”.
The extent to which
your company uses
ICT in this area:
Areas for use of ICT
Not at
all

To…

0

1. maintain collaboration with existing
business partners …………………………..
2. establish business collaborations with
new partners ………………………………
3. handle communication within the firm
(e.g. intranet) ………………………………
4. handle external communication with the
firm’s stakeholders (e.g. extranet) …………
5. access information (e.g. market,
customer) ………………………………….
6. enable strategic planning ...……………..
7. enable cost savings ……………………...
8. enable global business with partner far
away …………………………………….....
9. enable competence/skills development
for employees ……………………………...
10. enable work flexibility (e.g. work
outside the office) …………………………

101

To a very
large extent

1 2 3 4

5 6

The extent to which the
use of ICT has led to
competitive advantages
in the company:
Not at
all

To a very
large extent

0 1

2 3 4 5 6
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11. enable the product development process
12. enable customer service .………………
13. promote marketing activities .…………

Section 3
In the section below, we are interested in your views on the market situation in your
principal industry. Read each of the statements and "²" the appropriate category. The
categories are:
Strongly
disagree
-3

Neutral
-2

-1

0

1

When it comes to our company’s principal industry and
looking at the present….

2

Strongly
agree
3

Strongly
disagree

Strongly
agree

-3 -2 -1 0 1 2 3

1. bankruptcy is common ... …………………………………...
2. the actions of our competitors are unpredictable …………...
3. customer’s needs and demands are hard to foresee …………
4. risks are high and one poor decision can threaten the
company’s survival ……………………………………………
5. there is a great threat of a decreased market for our core
product …………………………………………………………
6. competition regarding development of new products is
fierce …………………………………………………………...
7. competition on the market varies depending on the products
and services ……………………………………………………
8. technology development is rapid ...…………………………

Section 4a
In this section we are interested in your company’s relations with other business
partners. By business partner, we mean other companies, suppliers, customers,
government agency or university that:
1) your company has frequent contacts with and
2) contributes to your company’s business goals and competitive advantage
Report for each category below the number of companies/organizations that your
company has contact with and that fulfills the above two criteria.
How many strategic partners does your firms have:
Small firm (less than 50 employees) who are customers
Small firms who are suppliers
Small firms who are partners (e.g. not customer or supplier)
Large firms (more than 50 employees) who are customers
Large firms who are suppliers
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Number: ______
Number: ______
Number: ______
Number: ______
Number: ______
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Large firms who are partners (e.g. not customer or supplier)
Government agencies who are customers
Government agencies who are partners (e.g. not customer)
University who are customer
University who are partner (e.g. not customer)

Number: ______
Number: ______
Number: ______
Number: ______
Number: ______

Section 4b
In this section the questions deals with how your company manages inter-firm
relationships with those companies that you have frequent contacts with (i.e. the type
of company/organization that you have reported in previous section). Indicate how
your company usually acts or takes actions in managing these contacts by putting a
"²" the appropriate category. The categories are:
Strongly
disagree
-3

Neutral
-2

-1

0

1

2
Strongly
disagree

In our company…

Strongly
agree
3
Strongly
agree

-3 -2 -1 0 1 2 3

1. we analyze what we would like and desire to achieve with which
partner ………………………………………………………………….
2. we develop relations with each partner based on what they can
contribute ………………………………………………………………
3. we discuss regularly with our partners how we can support each
other ……………………………………………………………………
4. we have the ability to build good personal relationships with our
business partners .....................................................................................
5. we can deal flexibly with our partners ………………………………
6. we almost always solve problems constructively with our partners ...
7. we are constantly open to new relations with new partners …..….....
8. we have the ability to initiate a mutual relationship with new
partners …………………………………………………………………
9. we have our eyes open to find new partners ….………………….....
10. We know our partners’ markets ……………..……………………..
11. we know our partners’ products/procedures/services ……………..
12. We know our partners’ strengths and weaknesses ..……………….

Section 5
In this section we want your views on how your company has performed in a number
of areas. We want to know your performance in relation to your expectations and in
relation to colleagues in your principle industry. Please read the following statements
carefully and "²" the appropriate category. The categories are:
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Much below
average
-3

-2

-1

As expected/
average
0

1

In relation to your own
expectations
Considering the present situation
and in relation to own
expectations/colleagues in the
principle industry…

Much below
average

Much above
average

-3 -2 -1 0 1 2 3

2

Much above
average
3

In relation to your
colleagues within your
principle industry
Much below
average

Much above
average

-3 -2 -1 0 1 2 3

1. our profit level is …………………
2. our level of customer satisfaction is
3. our level regarding customer loyalty
is ……..................................................
4. our sales growth on established
markets is …………………………….
5. our market growth on new market is
6. the competitiveness of our
products/services is ………………….
7. the efficiency in our processes
(productivity) is ……………………...
8. our ability to develop new methods
and process …………………………..
9. our ability to develop new products
and services is ………………………..
10. our ability to employ personnel
with the necessary skills/competence
is ……………………………………..

Section 6
Finally, we would like you to provide us with some background information about
yourself and your company. This information will, like the rest of the questionnaire, be
treated confidentially. Please fill in the blanks or"²". Note: only one tick for each
section.
1. Age:

______ Years

2. Gender:

Male

3. Your highest level of
education:

Primary/Secondary School
High School(2 years)
High School (3/4 years)
Collage/University
Other education
Collage/University
(Please Specify)_______________________________
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Female
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______ Years
4. Number of years you have
been working for this
company:
5. Your total accumulated I have worked ______ years in current or similar industry
I have worked ______ years in entirely different industry
work experience from
inside and outside your
current industry:
6. Company’s year of
___________
establishment :
7.

Number of employees:

___________

8.

Number of employees
with university degree:

___________

Turnover for 2006:

___________ million SEK

9.

10. Specify your company’s
______ %
principal business areas ______________________________
and the percentage of
______________________________
______ %
the total turnover that
originate from these
areas
Business category
11. Which markets are you Geographic
International
____%
Manufacturing ____%
currently operating in?
National
____%
Services
____%
Specify the percentages
Regional
____%
Trade
____%
for the given choices.
Local
____%
Total
100 %
100 %
Thank you for participating!
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1

Introduction

Technology-based small firms are considered to play a significant role in the
European economy. Delmar et al. (2003) identified seven growth patterns (clusters) in
Swedish industries where the highest growth-oriented firms were Small and Medium
Size Enterprises (SMEs) operating in knowledge-intensive industries such as the
high-technology sector. Thus, technology-based small firms can be considered as most
important with regard to job creation and economic growth (Johansson, 2004).
In the face of globalisation, several of these firms are operating in turbulent
environments and struggle to remain competitive (Johannessen et al., 1999).
Adopting a resource-based view of competitiveness (Barney, 1991), small firms’
source of competitiveness may be dependent on the presence of Valuable, Rare,
Inimitable, and Non-Substitutable (VRIN) resources and capabilities. In this context,
Information and Communication Technology (ICT) capability are of special interest
(Hultman and Eriksson, 2008). Previous studies have shown that ICT capability is
closely related to innovation and performance (Bharadwaj, 2000; Porter, 2001;
Powell and Dent-Micallef, 1997; Ravichandran and Lertwongsatien, 2005). Small firms
with a high ICT capability can overcome their ‘limitation of smallness’ and level
the playing field between themselves and larger firms. This insight has driven
numerous governmental initiatives around Europe to promote the use of ICT (Matlay and
Addis, 2003; Taylor and Murphy, 2004) in, especially, smaller companies. If, and to
what degree, small firms actually utilise ICT for business purposes is, however,
still poorly studied.
In this study, ICT capability is broadly viewed as a firm’s ability to use a wide array
of technology, ranging from database programs to local area networks (Martin and
Matlay, 2001). Specifically, ICT capability is defined as a firm’s ability to use
strategically ICT functions or applications for their business purposes and competitive
advantage (Johannessen et al., 1999). Thus, the focus lies on using ICT, not merely
possessing ICT tools. In previous research, the development of ICT capabilities has
normally been related to investments in a firm’s ICT infrastructure. Such an approach,
however, involves the risk of incomplete and misleading outcomes as the investment
per se does not necessarily correspond to the actual use of ICT or the possession of a
specific ICT capability (Mata et al., 1995; Porter, 2001). Moreover, only a limited
number of studies have explored the aspects of ICT capability and utilisation, and the
existing studies are mostly conceptual (Jarvenpaa and Leidner, 1998). Additionally,
studies in this area are quickly outdated due to rapid change in the economics of using
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ICT (Caldeira and Ward, 2003). Therefore, there is a significant need to address this
specific area of research by addressing small firms’ ICT utilisation and capability.
A firm’s demographic characteristics such as age and size can also have an impact on
the level of ICT capability (Quayle, 2003). It has been argued that younger firms might
be more open towards adopting and employing ICT. Regarding size, micro firms
(fewer than ten employees) might lack the competence and need for having high usages
of ICT. On the other hand, it is especially these micro firms that are expected to benefit
most from a high degree of ICT utilisation since this enables these firms to overcome
their liability of smallness.
Based on the above arguments, the main purpose of this study is twofold: first, to
understand and examine the extent to which ICT capability is possessed and utilised by
technology-based small firms and, second, to investigate whether firm size or age
influences the extent of ICT capability. This can be further divided into three research
questions.
•

RQ1: What level of ICT capability is currently possessed by technology-based
small firms?

•

RQ2: For what business purposes is ICT capability being used by technology-based
small firms?

•

RQ3: Are there differences regarding the extent to which technology-based small
firms possess ICT capability based on firm size and firm age?

This paper will make contributions to the SME-related literature on electronic business
(Martin and Matlay, 2001; Taylor and Murphy, 2004). As we will investigate the
different usages of ICT for business purposes, this study can shed some light on the usage
of ICT in a specific category of small firms. We would also like to advance the literature
on ICT capability (Bharadwaj, 2000) by identifying different dimensions that might
have been previously overlooked. The structure of this paper is as follows. After the
introduction, the theoretical background will be presented. This will be followed by
illustrative and explorative case studies. The fourth section will explain the
methodological choices made during the study, such as research strategy, data collection,
and measurements. Next, we will present the main results obtained from the data
analysis. Finally, the paper will conclude with a discussion of the main findings,
conclusions, and some implications for theory and practice.

2

ICT capabilities studies in the literature

This section will provide insights from a theoretical point of departure into how ICT can
be beneficial for small firms’ business purposes. These insights combined with data from
three explorative case studies will serve as a base for identifying different usages
(dimensions) of ICT capability.
ICT capability is here defined as a firm’s ability to strategically use ICT functions or
applications for their business purposes (Johannessen et al., 1999). A high degree of ICT
capability has been shown to influence business processes positively and reduce the cost
of production for small firms (Levy et al., 2001). By utilising ICT, firms are able to
improve their document handling and use financial and accounting applications that
further help them to achieve internal efficiency (Acar et al., 2005). The importance of
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using ICT for strategic planning has also been emphasised in the ICT literature.
ICT improves a firm’s ability to plan better for the future by providing the CEO or
management with easy access to relevant information about different activities and/or
operations within and outside the firm (Porter, 2001). The possibility of utilising ICT,
e.g., to perform environmental scanning, keep an eye on competitors, and check for new
ideas, can facilitate a firm’s ability to take calculated risks that can translate into
successful strategic plans (Fillis et al., 2003). As the flow of external information
increases, the role of employees as part of a firm’s absorptive capacity (Cohen and
Levinthal, 1990) becomes more significant. When small firms use ICT, the individual
employee’s capacity to learn is, according to Ruiz-Mercader et al. (2006), increased by
generating knowledge through high speed, memory extension, and communication
facilities related to technology. This increase in the individual employee’s knowledge is
likely to significantly impact organisational learning which, in turn, is likely to affect the
firm’s performance positively.
An essential use of ICT relates to maintaining and establishing collaboration with
business partners. Electronic Data Interchange (EDI) networks and other electronic
information systems provide a stable connection with trading partners that fosters
knowledge sharing and better customer/supplier information exchange (Zaheer and
Venkatraman, 1994). Firms with strong ICT capabilities are able to provide special
services to their partners, such as updating records of transitions, just-in-time delivery,
higher quality communication, etc. All these services can lead to the development of
trust, satisfaction, and commitment, which are all important ingredients for healthy
relations (Venkatraman, 1994). The investment required for accomplishing such
integration is fairly small and may offer small firms a much-needed advantage. Having a
high level of ICT usage can create visibility and the recognition of small firms as
attractive business partners. This would not only advance their current business, but also
secure their chances of collaborating with other attractive partners in the future.
Furthermore, ICT makes small firms less limited due to their size and increases
their opportunities for doing business and collaborating internationally (Nieto and
Fernandez, 2006).
Small firms can also use product data management, virtual prototyping,
computer-aided design, and other applications to enhance and speed up the product
innovation process (Thomke et al., 1998). Firms with a strong ICT orientation can setup
intranet and extranet facilities, which are technological platforms for communication
within and outside the firm (suppliers, customers, or partners). This can also provide a
constant inflow and outflow of information, which may result in better learning
opportunities (Venkatraman, 1994). According to Clemons and Row (1991), information
technology can provide a competitive advantage for firms by reducing their structural
differences, such as the degree of vertical integration and diversification. Furthermore,
small firms can also use their websites as important tools for marketing and
market communication. The reach of a website is global and this makes it possible
for firms to provide all the basic information about their business at minimum cost
(Fillis et al., 2003).
As indicated in the introduction, the level of ICT use may be related to the relative
size of the small firm. For the smallest firms, a more sophisticated use of ICT may be
difficult to achieve. Especially, regarding uses linked to internal purposes, earlier studies
focusing on the formalisation of the firm (e.g., Flamholtz and Randle, 2000;
Greiner, 1972) have indicated that firms with fewer than ten employees seldom invest in,
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and use, ICT in their firms due to the fact that communication needs can be solved
informally. Once the firm has grown beyond ten employees, the need to formalise the
work becomes evident and therefore the use of ICT is likely to be higher (Flamholtz
and Randle, 2000; Greiner, 1972). Regarding firm age, the use of ICT is likely to be the
highest in firms that are neither too young nor too old. Younger firms are likely to have a
scarcity of resources before the company is established on the market, while older firms
tend to be ‘stale in the saddle’, i.e., more rigid and less open to new modes of
communication and collaboration (cf. Miller, 1991).

3

Input from the three explorative case studies

In order to create a more concrete and relevant base for further studies, three
technology-based Swedish small firms were interviewed to provide inputs for developing
the ICT capability construct. This explorative approach was deemed appropriate to
overcome the already noted fact that the economics of using ICT change very quickly
(Caldeira and Ward, 2003). Furthermore, similar approaches have been suggested and
adopted and suggested by authors who focused on understanding specific phenomena
related to technology within SMEs (Caldeira and Ward, 2003; Southern and Tilley, 2000;
Wade et al., 2004). The three companies involved in the pre-study were all located
in the city of Luleå in the northern part of Sweden. All three companies deal with ICT
solutions in one way or another, but still have their own unique business model.
Either the owner-manager or the equivalent with responsibility for ICT was interviewed.
The interviewees were asked to explain in detail how they used ICT for their business
purpose.
The case-study companies were UniMob AB, isMobile AB, and BnearIT AB.
All three companies highlighted the increased importance of ICT for business purposes.
E-mails had become a common practice within the firms. All the firms had functional
websites but for UniMob this was mainly used for providing general information whereas
isMobile and BnearIT provided extra services to their customers through their websites,
for example, login possibilities to gain access to information and other facilities. UniMob
and isMobile used extensive video conferencing and voice over ISP solutions to interact
with distantly located partners. Additionally, UniMob used ICT to find competent
individuals for different projects. The respondent at UniMob pointed out that as the firm
was quite small (four employees), they had to rely on external collaboration to complete
project requirements. This was done by using online blogs, where recruitments were
posted and candidates with appropriate knowledge hired for a particular period.
Using these blogs, they gained access to a large network of competent people. UniMob,
hence, stated that it is important for small firms to use this kind of practice, because
appropriate solutions to all problems are not always found within the organisation.
Similarly, BnearIT had registered its firm on a portal (e-marketplace) in Sweden in order
to have regular information regarding new projects and business opportunities.
This helped it in finding potential projects with less hassle and within a smaller
time frame.
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Both internal and external communication were largely driven by ICT. Two firms had
well-established intranet and extranet setups. The company isMobile, to achieve a smooth
flow of information with their main partner (IBM-Europe), had set up a technological
platform for communication with a similar standard to their partner. ICT was regarded as
‘the life blood’ of this relation. Being situated in a small town in the north of Sweden
(Luleå) and interacting with a global company like IBM-Europe, it somehow had to
compensate for the distance, and ICT was the only appropriate solution to this problem.
It also used technology extensively within its own organisation to organise the
information flow, buy products online, and for banking practices. BnearIT identified the
importance of ICT for communication but also stressed the need for competent
employees to maintain the communication. The respondent also explained that firms that
have been doing business and that have a good name in the industry have an easier task
conducting business through the internet because customers know about them. Thus,
the use of information technology may be related to the goodwill or reputation of the
small firm.
All the firms agreed on the ease of working from different locations due to ICT
facilities. UniMob, for example, had some employees located in Spain. UniMob was also
actively involved in outsourcing its projects, where trust was identified as critical to such
interaction and collaboration. Overall, it can be seen that each of these firms had
different outlooks towards ICT. BnearIT (which is the largest firm in this context with
20 employees and was established in 2002) believed mainly in the use of ICT for internal
efficiency and for communication. isMobile (five employees; established in 2000) had a
more open attitude towards ICT and claimed that it would not have been able to sustain
its business with IBM without utilising ICT facilities. UniMob, finally, which was the
smallest and youngest (established 2004) company, relied heavily on ICT to cope with
the competition from other small and large firms. It also applied innovative ways to use
external collaborations to fill in-house competence gaps.
To conclude, the three illustrative and explorative case studies (Parida and
Westerberg, 2006) provide us with some relevant input for addressing this study’s
research questions, and (together with the theoretical framework outlined in Section 2)
serve as an important base for the next phase of this research project – a survey-based
investigation into high-tech firms.

4

Methodology

This study uses explorative case studies carried out in the autumn of 2006 as one point of
departure. These firms conformed to the Swedish industry index (SNI) code 72220
representing consultancy-related computer systems or computer software firms.
They were dealing with ICT products or services. When we searched on this code on a
Swedish business database (Affärsdata), we found approximately 9000 active firms, and
after constraining the targeted population to be fewer than 50 employees (i.e., small firms
according to the EU definition) and more than one million Swedish kronor
(approximately 100,000 Euro) in sales (to ensure an active firm), we ended up with
3907 active firms. This was considered as the total population. From this population of
3907 firms, 1471 firms were selected for the study (see Table 1).
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Five groups based on number of employees

1 Employee

885 Firms

2 Employees

983 Firms

3–5 Employees

473 Firms

6–9 Employees

698 Firms

10–49 Employees

698 Firms

Even though the smallest companies (in terms of employees) are interesting to study,
it was not deemed appropriate that they should be sampled in relation to their actual
numbers (that is a random sample over the whole population) since this would have
implicated that the vast majority of firms studied would be (small) micro firms.
Therefore, a random sample of 100 was drawn from the first three categories, while the
entire population was chosen for the latter two. This means that our study will reflect
the 6–49 employee firms to a higher degree than if we had drawn a random sample from
the entire population of small firms.
The questionnaires were sent in three sets, between May and July 2007.
Each questionnaire was accompanied by a covering letter that was addressed to the Chief
Executive Officer (CEO) of the firm, explaining the motivation for this study. As the unit
of analysis was at firm level and to obtain a holistic view about firms’ ICT operations,
it was deemed most appropriate to send the questionnaire to the CEO. A total of
291 usable replies (i.e., 21% response rate) were received. A non-response analysis was
performed by comparing different variables such as firm age (year of establishment),
size (number of employees), profit and solidity (i.e., the degree of internally funded
capital). The analysis showed no significant differences between respondents and
non-respondents. To enhance construct validity and in order to be cumulative with
previous studies, an extensive literature review was carried out prior to the
operationalisation of the ICT capability construct. In addition, to enhance external
validity, the different usages of ICT capability were checked for any problems or
irregularities and were pre-tested on CEOs of small firms in a similar industry.
The period of pre-testing lasted for almost one month (March 2007). Any doubts,
misunderstandings or queries were noted and the questionnaire was modified.
This modified version was further tested on new respondents. This process was continued
until no major changes were required.
ICT capability measurement was mainly based on the study of Johannessen et al.
(1999). Although comprehensive in nature, the measurements were further tested based
on the inputs from the three explorative case studies presented in Section 3 (Parida and
Westerberg, 2006). This resulted in the identification of 13 different forms of ICT
utilisation which together explained the ICT capability (see Table 2). The respondents
were asked to mark on a seven point Likert scale from ‘not at all’ – ‘to a large extent’,
the extent to which they used ICT for the different activities. We believe that these
different forms of ICT utilisation will guide us in mapping the extent to which
technology-based small firms possess ICT capability.
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Firm age was calculated by subtracting the year of establishment from the year (2007)
the survey was conducted. This was further used for forming three groups: young age
firms (0–5 years), middle-aged firms (6–10 years), and old firms (11 years and more).
Firm size was measured based on the number of employees. This was further divided
into two groups according to the European Commission’s definitions: micro firms
(1–9 employees) and small firms (10–50 employees).
We carried out our analysis using software package SPSS 15.0 version. Initially,
we performed descriptive analysis for finding the mean value. Factor analysis was used to
find different groups within the 13 dimensions of ICT capability. Finally, ANOVA was
used to find differences between different age and size groups.
Table 2

Thirteen aspects of ICT capability

ICT1 EXISTINGCOL

Maintaining collaboration with existing business partners

ICT2 NEWCOL

Establishing business collaboration with new partners

ICT3 INTCOMM

Handling communication within the firms (e.g., intranet)

ICT4 EXTCOMM

Handling external communication with the firm’s stakeholders
(e.g., extranet)

ICT5 ACCESSINFO

Accessing information (e.g., market, customers)

ICT6 STRATPLAN

Enabling strategic planning

ICT7 COSTSAVE

Enabling cost savings

ICT8 GLOBALBUS

Enabling global business with partners far away

ICT9 COMPDEV

Enabling competence/skills development for employees

ICT10 WORKFLEX

Enabling work flexibility (e.g., work outside the office)

ICT11 PRODEVELOP

Enabling the product development process

ICT12 SERVQUAL

Enabling better customer service quality

ICT13 MARKACTIVTY Promoting marketing activities
Source: Adapted from Johannessen et al. (1999)

5

Results

Factor analysis was used to recognise and categorise different dimensions within the
13 ICT usages. Three dimensions were: ICT use for internal purposes, ICT use for
communication, and ICT use for collaboration. Table 3 illustrates the loadings for each
item, where the loadings lower than 0.30 have been suppressed. At the bottom of the
table, the main characteristics associated with these dimensions are stated. Three usages
associated with ICT capabilities were excluded as they did not explicitly relate to any
particular dimension, and are reported in italics in Table 3 (ICT 8, ICT11, and ICT12).
We, thus, ended up with four categories of internal use of ICT (α = 0.75), three usages of
ICT for communication (α = 0.78) and three usages of ICT for collaboration (α = 0.64).
The reliability check for these dimensions revealed Cronbach’s alpha (α) coefficients
well above 0.5, which are the cut-off level for exploratory research. It is only ICTs for
collaboration that do not reach the desired 0.7 level for confirmatory studies (Nunally,
1978). Thus, the reliability is more than satisfactory.
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To investigate the level of ICT capability possessed by technology-based
small firms, the mean value for all 13 types of utilisation are illustrated in Figure 1
and the mean value of the three dimensions of ICT capability are illustrated in Figure 2.
The figures show that technology-based small firms, overall, have a high level of
ICT capability. However, from the 13 different uses of ICT capabilities, five were
extensively used by small firms, namely: work flexibility (ICT10), accessing information
(ICT5), maintaining collaboration with business partners (ICT1), customer service
quality (ICT12), and internal communication (ICT3). On the scale from 0 to 6,
these usages were all rated above four and are marked in black in Figure 1. Regarding
the ICT capability dimensions, ICT use for collaboration was the highest at 4.35,
whereas the other two dimensions were at a similar level (3.82 and 3.85). This shows the
heavy reliance of small firms on ICT for collaborating with new and existing business
partners.
Table 3

The main groups for addressing ICT capability
Internal use
of ICT

ICT use for
communication

ICT1 EXISTINGCOL

0.84

ICT2 NEWCOL

0.78

ICT3 INTCOMM

0.66

ICT4 EXTCOMM
ICT5 ACCESSINFO

ICT use for
collaboration

0.82
0.69

ICT6 STRATPLAN

0.79

ICT7 COSTSAVE

0.69

ICT8 GLOBALBUS
ICT9 COMPDEV

0.62

ICT10 WORKFLEX

0.63

ICT11 PRODEVELOP
ICT12 SERVQUAL
ICT13 MARKACTIVTY
Cronbach alpha (α)
Main characteristics

0.57
0.75
Internal use of ICT
refers to those firm
activities which are
closely related to
achieving internal
efficiency

0.78

0.64

ICT use for
communication
refers to a better flow
of information inside
and outside the firm

ICT use for
collaboration addresses
maintaining and
establishing new
relationships with
different actors

ANOVA tests were performed to examine the difference between the age and
size groups. Three age groups were formed, consisting of 59 young firms (0–5 years),
99 middle-aged firms (6–10 years), and 133 old firms (10 years and more). The analysis
shows no significant differences regarding age, indicating similar usages independent of
firm age. The two groups that were created for firm size consisted of 116 micro firms
(0–9 employees) and 175 small firms (10–50 employees). Here, substantial differences
were identified. Figure 3 shows the mean values for both these groups in terms of ICT
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capability dimensions. Clearly, the larger firms have higher levels of ICT usage for all
three dimensions. In particular, ICT used for collaboration, and the internal use of ICT,
is substantially higher in the group with larger firms. A more detailed report of the results
is shown in Figure 4, where only those usages are shown that were significantly different
according to the ANOVA test. Overall, the usage of ICT was higher for small firms as
compared with micro firms; in particular, internal communication (ICT3) and marketing
activity (ICT13) are considerably higher for the larger firms.
Figure 1

Mean value for 13 aspects of ICT capability

Figure 2

Mean values for ICT capability dimensions

Figure 3

Mean value for micro and small firms’ ICT dimensions
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Figure 4
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Mean value for micro and small firms’ ICT usages

5.1 Post hoc analysis
To investigate further the difference in firm size groups, we carried out a set of post-hoc
analyses. This helped to shed light on the previous result that shows that micro firms have
lower levels of ICT capability. Using a K-mean cluster analysis where the three
dimensions of ICT use were used for clustering, we split the sample into two groups
(where one was high users, and the other low users, of ICT). By maintaining the size
groups, we now had four groups or clusters. These clusters consisted of 55 micro firms
with low ICT capability, 60 micro firms with high ICT capability, 50 small firms with
low ICT capability, and 124 small firms with high ICT capability (see Table 4). As each
cluster had a substantial number of firms in it, this demonstrated the existence of both
high and low ICT users in the two firm size groups. However, there was a higher
percentage of high users in the group containing larger firms (71% as compared with
52%). The mean value for the clusters in relation to ICT capability dimensions indicated
that high/low ICT users in both micro and small firms were similar (not significantly
different at a 0.05 level using Tukey’s HSD test) when we look at the internal use of ICT
and ICT use for collaboration. However, for ICT use for communication, micro firms
with low ICT use were significantly lower in use compared with small firms with low
ICT use. Among high ICT users, the levels of usage are not significantly different from
each other.
Table 4

Cluster analysis of firm size group’s ICT capability dimensions
Micro firms
Low ICT
(N = 55)

Small firms

High ICT
(N = 60)

Low ICT
(N = 50)

High ICT
(N = 124)

Internal use of ICT

2.49

4.42

2.78

4.54

ICT use for communication

2.18

4.31

3.05

4.71

ICT use for collaboration

3.21

4.78

3.31

4.95
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Discussion, conclusions, and implications

6.1 Discussion
In this section, we will discuss the main finding under three themes based on this study’s
research questions:
•

the level of ICT capability possessed by Swedish technology-based small firms

•

the purposes for which ICT capability is used by technology-based small firms

•

the extent to which ICT capability is related to firm age and size.

The level of ICT capability is mapped using the 13 application areas given
in Table 2. Each ICT use was carefully selected based on a literature review and on input
from the explorative case studies. Many previous studies have highlighted the problems
faced by small firms in using ICT (see e.g., Southern and Tilley, 2000). However,
in the context of technology-based small firms, this does not seem to hold true.
Our results, instead, clearly show that small hi-tech firms currently have quite a high ICT
capability. On the scale from 0 to 6, the minimum mean value was 3.01 and the highest
4.87. A similar trend was observed for the ICT capability dimensions we used in this
study: internal use of ICT (3.82), ICT use for communication (3.85), and ICT use for
collaboration (4.34). According to Johannessen et al. (1999), a reasonable explanation for
this high level of ICT capability may be related to the degree of familiarity and maturity
in using technology-based tools and technological standardisations in the specific group
we have addressed in this study, resulting in a higher level of ICT capability compared
with small firms in other industries.
The second theme refers to the main purposes for which ICT capability is used by
technology-based small firms. From the 13 categories of utilisation, five have
considerably high mean values. First, enabling work flexibility (ICT10) refers to ease of
working from different locations and also having flexibility with working hours. This
usage had the highest value, which reflects that for small firms it is vital that employees
can work according to their needs and convenience. In many cases, the employees might
not be fully employed and under these circumstances the role of ICT becomes important
for enabling flexibility. The second usage refers to the use of ICT to access information
(ICT5). Easy access to information is precious for firms operating in a dynamic
environment, and firms need to be updated on new technology or innovations which
might influence the firms’ future competitiveness. The internet has become an essential
enabler of information exchange and this role seems to be considerably important for
small firms. Third, ICT12 deals with the use of ICT for better customer service. ICT has,
for a long time, been regarded as a tool for providing customers with better services in
terms of quicker responses and closer interactions. Certainly, customer relationship
(CRM) solutions or other applications would be useful for achieving better service
quality as customers’ needs can be met effectively. The fourth and fifth usages deal with
ICT use for maintaining relations with partners (ICT1) and achieving better internal
communication (ICT3). Both of these hold high significance for small technology-based
firms. With the help of an intranet, small firms can attain effective internal
communication, which might make them operate closely and also facilitate closer
relations with existing partners. Finally, in terms of ICT capability dimensions, ICT use
for collaboration has the highest mean value. This is not surprising as small firms’ ability
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to collaborate with different partners is argued to be an important source of achieving
competitive advantage. Inter-firm collaboration enables small firms to gain access to
different resources, enhance learning, and facilitate innovations (Pittaway et al., 2004;
Powell et al., 1996). Thus, using ICT to achieve these objectives seems to be critical for
small hi-tech firms.
Regarding the third theme, interesting differences regarding the extent to which ICT
capability may be related to firm age and size were revealed. Our findings depict no
differences related to firm age, indicating a similar ICT usage independent of firm age.
There are several possible interpretations of this specific result. One is that being
operative in a dynamic, and often turbulent, hi-tech environment requires companies that
are updated, implying that firms with more than ten years of experience have ‘learned the
ropes’ in order to survive. Another interpretation is that here we address overall quite
young firms in hi-tech sectors and not family businesses inherited from previous
generations, and that also addressing small firms in more mature branches of industry
would probably have generated other results. It may, moreover, be suggested that firm
age in this specific respect is less interesting compared with the age and experience of the
firm owner or management team. On the other hand, our results depict significant
differences related to firm size. Particularly, two forms of ICT utilisation were found to
relate to the size of the firm. First and less surprising, a higher degree of utilisation of
internal communication (ICT3) in small, as compared with micro firms, may be
explained by the number of in-house communication nodes per se and the need for a
more developed structure for communication that more employees require. Second,
the finding that micro firms, to a lesser degree, use ICT for promoting marketing
activities (ICT13) might, at first glance, seem surprising, since these small firms should
be the ones that have the most to gain from compensating for their smallness by a more
extensive utilisation of ICT. A possible interpretation of this result is that these small
hi-tech companies often target niche markets where trading and interaction with
customers are driven by personal contacts and relations. For firms with more employees,
the market might stretch out to global partners and due to these conditions the utilisation
of distance-spanning and cost-effective ICT solutions for communication increases.
However, post-hoc analyses showed that firm size groups are not entirely distributed into
two groups since, within both small and micro firms, there are low and high ICT users
and that they have differences in relation to ICT capability dimensions. Based on the
cluster analysis (Table 4), we can see that high and low uses of ICT were similar
regardless of firm size. This can be related to our explorative case study, where the micro
firm had a higher ICT capability than both the smaller firms. It was also clear that the
high ICT capability was instrumental for the micro firm to operate. Thus, it can be argued
that high levels of ICT capability can also exist (and be highly beneficial) in micro firms.
However, the proportion of high users is substantially lower among micro firms,
indicating that a micro firm can operate more easily without a high level of ICT
capability. This seems to be most true for the communication dimension. Since a micro
firm can handle communication quite well with informal tools, ICT for communication
may not be so important when the firm only consists of a limited numbers of employees.

6.2 Conclusions
The title of this paper raises the question of how small firms use ICT for business
purposes. This was further narrowed down to technology-based small firms due to their
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important role in the national economy. Our results suggest that technology-based firms
may be regarded as front-runners in terms of ICT capability. From the 13 different ICT
applications investigated here, almost all were ranked above average. Three clear
dimensions were identified: ICT use for internal purposes, ICT use for communication,
and ICT use for collaboration. The analysis showed that ICT use for collaboration seems
to be a specific characteristic of these firms. In addition, firm age does not seem to have
any significant effect on the level of ICT capability, whereas for firm size there are
significant differences in the utilisation of ICT since micro firms were marginally lower
in using ICT compared to smaller firms.

6.3 Implications for theory and practice
This study has aimed to develop our understanding of the concept of ICT capability and,
by building on previous research in the field and data from both explorative case studies
and more robust quantitative data, has tried to conceptualise and empirically test aspects
and dimensions related to this concept. We believe that our findings will stimulate further
research in this specific field, where several interesting tracks for future research can be
identified. First, RBV argues that firms with unique capabilities, such as ICT capability,
are able to achieve competitive advantage. According to Santhanam and Hartono (2003,
p.151), “to continue the assessment of the impact of IT capability, it is critical to develop
standardised scales to measure firm’s level of? IT capability”. Although extensively
addressed in previous research, only a few studies have explored this proposition.
In addition, these studies have mainly focused on large or medium-sized enterprises
(Bharadwaj, 2000; Bhatt and Grover, 2005; Ravichandran and Lertwongsatien,
2005). Thus, this study may be regarded as an initial step towards developing a
RBV-based approach on ICT capability with a specific focus on small and micro
firms. We encourage other researches to build on this study and use the ICT capability
measurements in relation to performance outcomes (e.g., growth).
Second, it should be noted that the empirical findings of this study emanate from one
specific small firm sector (hi-tech small firms). To replicate this study in other settings is
an avenue for further research, since the results from another industrial setting may be
expected to be different and these differences can be appealing for further investigation.
Third, the main empirical evidence from this study is drawn from a snap-shop survey
study. It would also be interesting to study the phenomenon from a more dynamic
perspective, where e.g., longitudinal studies of how ICT capabilities evolve over time
should be of utmost interest. All these prospective tracks should be helpful in further
building this specific research field and providing answers that are lacking in this current
study.
The main practical contribution of this study is towards providing a condensed picture
of a complicated phenomenon for small firm managers and policy makers, pinpointing
e.g., the variety of ICT application areas involved and the different dimensions of ICT
capability. This may serve as a base for reflection and self-evaluation on the topic of how
ICT and ICT capabilities may be developed in order to support the further development
of small hi-tech companies.
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1

Introduction

Fierce global competition requires firms to innovate continuously if they are to survive
and prosper in the long term (Griffiths-Hemans and Grover, 2006). Specific examples of
global competition include lower economic barriers and new and rapidly advancing
technologies, which change the context of doing business and, therefore, force firms to
find alternative practices to improve their competitiveness (Frishammar and Andersson,
2009; Rodrigues et al., 2007). In this context, innovation can be considered as a strategic
activity, contributing significantly to firms’ growth and prosperity (Koufteros et al.,
2005). However, the average success rate of such innovative initiatives tends to be
relatively low due to the high risk and complexity involved in the innovation process
(Cooper et al., 2003). This situation is even more critical for small firms because they
typically face issues in innovation related to insufficient funds and competences (Grando
and Belvedere, 2006), informal and less structured processes, limited management
competencies, and less specialised labour (De Toni and Nassimbeni, 2003).
According to the European Commission (2006), more than 90% of all active firms in
the European Union can be classified as small firms. Thus, securing and understanding
possible ways to help them to increase innovativeness is a topic of interest. Even when
these facts are well established, the current literature is heavily biased towards larger
firms. As small firms do not typically have large Research and Development (R&D)
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units, specific development strategies, or well-established technological capabilities,
previous empirical studies have limited value in the current context (Pittaway et al.,
2004). In this study, we address this gap by focusing on specific practices that can
facilitate small firm innovativeness and performance. A feasible avenue for resolving
the complexity surrounding small firms’ innovativeness is linked to networking practices,
i.e., searching for partners with appropriate resources and capabilities for overcoming
internal limitations. Such a strategy allows small firms to share the risks and costs
inherent in the innovation process (Calia et al., 2007; Ragatz et al., 2002).
Although previous research on small firms has emphasised the importance of
networking for innovativeness (Calia et al., 2007; Powell et al., 1996; Ragatz et al.,
2002), it is less clear about which forms of networks (customer, supplier) or actors might
hold the greatest value for small firm innovativeness, or how these network relations can
be effectively utilised. Recognising these issues, this study highlights two important
networking practices as antecedents to small firms’ innovativeness and performance:
network configuration and NC. We define network configuration as the pattern of
relationships that is engendered from the direct and indirect ties between actors
(Hoang and Antoncic, 2003), and NC as firms’ ability to utilise inter-organisational
relationships to gain access to various resources held by other actors (Walter et al., 2006).
The purpose of this paper is to examine whether network configuration and NC
influence small firms’ innovativeness and firm performance. The present study is unique
as it includes NC and network configuration, which are two important variables derived
from network-based literature that have a potentially strong influence on small firm
innovativeness and performance. Thus, this paper contributes to the growing body of
network literature (Borgatti and Foster, 2003). Besides, the focus on NC ties in with the
growing body of literature on organisational capabilities. The capabilities-based view
propagates the importance of firm capabilities as antecedents to competitive advantage
(Teece et al., 1997; Walter et al., 2006). Finally, we also attempt to advance the literature
on small firm innovation, which has been neglected in the past (Bougrain and Haudeville,
2002; Hörte et al., 2008).
The rest of the paper is divided into five sections. The first one presents the
conceptual background that allows the enactment of a conceptual model and hypothesis.
The second section elaborates upon the methodological considerations such as the
research strategy, data collection, measurement issues, and data analysis. Next, we
present the main results. The paper concludes with a discussion of the main findings,
scope for future research, and managerial implications.

2

Conceptual background and literature review

In order to illustrate the hypothesised relationships between networking practices
and small firms’ innovativeness and performance, we propose the following
conceptual model (see Figure 1). The model hypothesises relationships among network
configuration, NC, innovativeness, and firm performance by drawing on relevant
literature from several different theoretical domains.
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Conceptual model and hypotheses for the relationship among networking practices
and small firm innovativeness and performance

2.1 Small firm innovativeness and performance
Firm performance is the final dependent variable of this study. According to Cooper
(1995), previous measurements of small firm performance have not been well defined.
This problem is addressed in this study by considering small firm performance from
different perspectives related to growth, financial gains, and customer orientation.
According to Wiklund (1999), financial and growth-related measures of performance
have been widely used in previous studies as they tend to be fairly precise and easy to
assess. Customer satisfaction and loyalty are significant examples of customer-oriented
aspects.
Firm innovativeness has been widely recognised as an important antecedent
of firm performance. We define innovativeness as firms’ ability to “introduce new
products to the market, or opening up new markets, through combining strategic
orientation with innovative behaviour and process” (Wang and Ahmed, 2004, p.304).
We adopt this definition because it takes into account different innovation aspects that
have been neglected in previous studies (Sethi et al., 2001). Together, these aspects cover
the concept of innovativeness; they are the product dimension, process dimension,
market dimension, strategic dimension, and behavioural dimension. Product innovation
has been recognised to a great extent as part of innovativeness. The development
of unique and original products helps firms to attract customers and satisfy their
needs. Process innovation is related to the use of new methods or approaches that will
allow firms to exploit their resources and capabilities effectively and efficiently.
Market innovation includes the use of a marketing strategy or campaign to promote
existing products, and the entrance into new markets or the identification of a niche
for the product. The strategic dimension basically refers to the development of new
strategies that can create value for the firm. Finally, the behavioural dimension
corresponds to the individual, team, or management attitudes towards newness.
Firms with an innovative behavioural culture are able to foster novel ideas faster
and more successfully than firms without it (Wang and Ahmed, 2004).
Thus, we argue that innovativeness would have a positive impact on firm
performance. As the positive influence of innovativeness on firm performance has been
frequently reported in previous studies (Deeds et al., 1999; Gurisatti et al., 1997), we just
propose it as a control relationship hypothesised to be corroborated in the small firm
context as well.
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2.2 Hypothesised relationships among small firm network configuration,
innovativeness, and performance
Networking is considered as an important activity not only for small firms but also
for larger firms (Lorenzoni and Lipparini, 1999). In the case of small firms, however,
networks are especially beneficial because they allow firms to access technical or
commercial resources that they would otherwise lack (Hoang and Antoncic, 2003),
and they also enhance organisational learning (Kale et al., 2002). Although it is likely
that similarities in the network configuration of small firms might exist, each firm has
its own unique way of networking. This study investigates whether firms displaying
dissimilar network configurations also display differences in other areas. We hence look
at a firm’s network configuration from three different perspectives:
i

the type of partner (which can be small firms, large firms, universities,
or government agencies)

ii

the type of relationship (with a customer or partner)

iii the number of relationships in each category.
According to Ostgaard and Birley (1994), looking into different network configurations
helps us to understand the benefits associated with each form of relationship. Firms
typically develop different network configurations to support a specific strategic focus
(Koch, 2004) or an innovation focus (Gemunden et al., 1996), or because they aim
towards different performance levels (Baum et al., 2000). However, limited research has
investigated the effects of networking configuration or patterns.
In this paper, we consider explicitly two key network configurations: networking with
customers and networking with partners. According to Pittaway et al. (2004), networking
with customers is the most common form of collaboration. These collaborations are
typically conducted with a long-term perspective because they are thought to lead
to a better performance level for both parties (Barney et al., 2001). Networking with
customers in the production process helps firms to manufacture customised products that
lead to a higher degree of commercial success. A recent study by Jacob (2006) found
support for a link between customer integration and market success. Compared with
customer networking, networking in the form of a partnership can also include those
actors that do not necessarily share any direct relationships with the focal firm.
Partnerships can be formed with different actors, for example small firms, large firms,
government institutions, or universities. However, the motives for partnership can vary
widely. For example, a university might collaborate with partners to spread and publish
knowledge of its research work, whereas industrial firms might network in order to
achieve financial gains and develop competitive commercial products. Although firms
may have different motives for entering network arrangements, it seems clear that having
partnerships with different organisations may lead to a wider knowledge base, which may
result in better performance (Etzkowitz and Leydesdorff, 2000).
It is acknowledged that diverse network relations hold valuable information,
competencies, and resources resulting in unique competitive advantages improving firm
performance. This argument is also related to the finding of Burt (2004), which argues
for benefits from structural holes, i.e., being able to use the knowledge and information
gained from one network in another setting or network, which leads to innovative ideas
and positive performance. However, not all the relations are equally advantageous,
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as some of them might prey on the scarce resources of the small firms and increase
overheads (Anand and Khanna, 2000). Besides, when small firms network with large
firms, the possibility for opportunistic behaviour tends to be high, due to their low
bargaining power. In such circumstances, the creation of customer or partnership
networks would lead to a negative effect on performance. Still, the arguments
for a positive impact of networking on better performance are overwhelming.
Thus, we posit a positive impact of each network contact (networking with a customer or
partnership) on firm performance.
H1: Networking with customers and networking with partners are both positively
related to small firm performance.
According to Powell et al. (1996), the ‘locus of innovation’ no longer lies within
individual firms but rather in their network. Similarly, Chesbrough (2003, p.20) referred
to a shift from a ‘closed to an open innovation paradigm’, where the latter encompasses
cooperation for innovation among independent organisations. When firms collaborate in
such a manner, new ideas emerge because different firms bring their unique competence
and background to the network (Westerberg and Wincent, 2007). The chance of success
with innovation also tends to increase when it is developed in a network, as the end
product tends to be more complex and commercially viable (Pittaway et al., 2004).
According to von Hippel (1978), lead users and customers play a vital role in the
innovation process as they bring novel ideas for development. Customer involvement
assists in the development of incremental innovation as firms can better understand the
needs and wants of customers (Ragatz et al., 1997).
According to Pittaway et al.,
“the extent to which customers actively contribute to the innovation
process is less clear, as the evidence points to this being driven by the
innovating firms balancing market awareness with technical feasibility.”
(Pittaway et al., 2004, p.152)

Similarly, partnerships are not always fruitful for innovative development as firms might
lose their competitive ideas by sharing with other firms and competitors. This would
create ‘copy cat’ products in the market and loss of revenues from firm innovation.
However, as the previous findings and the above conceptual arguments seem more
in favour of positive outcomes of networking for firms’ innovativeness, it seems feasible
to hypothesise that:
H2: Networking with customers and networking with partners are both positively
related to small firm innovativeness.

2.3 Relationships among small firm network capability, innovativeness, and
performance
Dense network configurations can grant a firm access to external resources. However,
as the capability-based literature suggests, it is difficult to maintain a competitive
advantage by solely relying upon resources. Firms need to have distinct capabilities to
integrate different resources and make them perform some advantageous task or activity
(Baden-Fuller, 1995; Penrose, 1959). Capabilities are
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“complex bundles of skills and accumulated knowledge, exercised through
organisational processes that enable firms to coordinate activities and make use
of their assets.” (Day, 1994, p.38)

As this study focuses on small firms and they usually suffer from the liability of
smallness, which implies limited resources and capabilities, we propose NC as a valuable
tool for small firms to improve performance. Kale et al. (2002) also noted that it is not
enough to have networks, it is also vital for firms to utilise their network effectively for
success.
According to Walter et al. (2006), NC is a firm’s ability to develop and utilise
inter-firm relations. Furthermore, they conceptualise NC as a multidimensional construct
consisting of four components, namely
1

coordination

2

relational skills

3

partner knowledge

4

internal communication.

These components are distinct but would often appear related. In fact, these components
are argued to support each other, thus increasing the magnitude of a firm’s NC as these
components increase (Walter et al., 2006). Firms are able to coordinate several
relationships with external partners. However, as the number of relations increases,
it might become difficult for firms to manage these relations and several conflicts
of interest might arise. Firms with NC also reflect high degrees of partner knowledge,
which helps them in organising and structuring information about different partners.
This characteristic is specifically valuable for small firms as they would be able to
understand and utilise their relationships better (Anand and Khanna, 2000). Firms also
need appropriate relationship skills to manage relationships because business
relationships are very often inter-personal exchange situations (Walter et al., 2006).
In addition, internal communication, i.e., firms’ ability to be responsive and open to
effective organisational learning within partner arrangements, is an essential part of NC
(Doz, 1996). Although the above four components have been used previously to capture
NC, they miss the crucial aspect of building new relationships. Thus, we will propose a
new component, which is related to firms’ ability to be open towards new relations with
new partners. This implies that firms should have a proactive attitude and that they
should initiate contacts with new partners.
In general, small firms are argued to be facing greater risks of failure than larger
firms, which are assumed to arise from their liability of smallness, i.e., their lack of
infrastructures and qualified human capital as well as having limited in-house resources
(van de Vrande et al., 2009). Arguably, small firms should, therefore, due to these
specific reasons, benefit from managing inter-organisational relationships to achieve a
better performance. However, not all the networking relationships add to a firm’s
competitiveness and performance because, to make a network prosper in the long term,
the firm should invest a lot of money, time, resources, and effort, which small firms
typically lack. Besides, there is a network failure risk. Networks appear to encounter
problems for a variety of reasons: overlapping partners or activities, inter-firm conflict,
displacement, lack of scale, external disruption, and so on (Kale et al., 2002;
Pittaway et al., 2004). Similarly, having good partner knowledge will allow small firms
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to make better sense of which partners can really help them to overcome their limitations,
to avoid or handle instabilities, to reduce transaction control costs, and to have proactive
and solution-oriented conflict management (Walter et al., 2006). Internal communication
will help small firms to avoid redundant processes – with the resulting resource and
miscommunication saving also improving the detection of synergies between partners
(Cohen and Levinthal, 1990). In addition, knowing your partners’ possibilities and having
good relational skills and the ability to coordinate partners in supportive interactions
could be prerequisites for the new venture to act more proactively in developing
its competitiveness and performance (Roininen, 2008). It is thus the nature of the
relationships between the partners in networks or alliances that becomes the valuable
and rare resource that could help small firms to achieve better performance. In this sense,
NC is understood as dynamic processes and as a higher-order resource (Teece et al.,
1997). Therefore, we propose:
H3: Networking Capability is positively related to small firm performance.
Due to the increasing complexity of technologies, capabilities needed, and risks
implied, firms – and especially small firms – increasingly opt for collaborative innovation
(Walter et al., 2006). However, firms with high levels of technical and commercial
competence, the most desirable partners, are less likely to see the value of forming
network relationships with other firms (Pittaway et al., 2004). Besides, businesses with
few existing relationships, as is the case of small firms, often lack the technical and
commercial competences required when trying to attract partners. So, building new
relationships and not only cooperating with existing and known partners will allow small
firms to bring other new and important partners into the network, providing new ideas
(Roininen, 2008) and enabling them to develop thinking that steps outside their particular
business system (Pittaway et al., 2004). Besides, the relational skills of small firms can
compensate for their initial lack of attractiveness as business relationships are very
often inter-personal exchange situations where the extraversion, communication ability,
and empathy of the management team can play a fundamental role when searching for
partners with whom to cooperate. Small firms with good partner knowledge, an ability
to develop and maintain new and existing relations, capabilities to coordinate these
relations, and good internal communication are therefore argued to enhance their own
propensity to take risks and to be proactive and innovative in their exploitation. This also
allows firms to focus on their core activities and interlink these with other firms’
resources. Cooperative competencies play an important role in fostering the success of
this process (Sivadas and Dwyer, 2000).
In this context, NC is a key to creating a sustainable win-win situation because only
networks with perceived fair value sharing can prosper in the long term. NC balances the
danger of out-learning and being out-learned by developing a mutual understanding
of the benefit for the small firms and their network’s partners, so it reduces the risk
of intra-alliance rivalry, safeguarding property rights when complete and contingent
contracts are not possible (Pittaway et al., 2004). Based on all these findings, the
following hypothesis is proposed:
H4: Networking Capability is positively related to small firm innovativeness.
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Method and research approach

Data for this study were gathered from Swedish technology-based small firms by a postal
survey. There were several reasons for selecting these firms. Firstly, technology-based
small firms represent a high growth potential industry in terms of both sales and
employment (Delmar et al., 2003), making this particular group of small firms highly
interesting and relevant for studying. Secondly, as technology-based small firms mainly
rely on regular innovations to secure their competitiveness (Powell et al., 1996),
examining the relation between networking practices and innovativeness has greater
implications for them. Thirdly, they are considered front-runner firms as they often work
globally and develop innovative products/services. Finally, it has also been argued that,
when studying new relations (exploratory study), such as in this case, it is advisable to
focus on a single industry. According to Westerberg et al. (1997), such a focus would
make the data less vulnerable to the effects of uncontrolled variables, as sample firms are
from a common environment.
The firms were sampled on the Swedish industry index (SNI) code 72220
representing consultancy-related computer systems or computer software firms.
These firms deal with ICT products or services. When we searched for this code on a
Swedish business database (Affärsdata), we found approximately 9000 active firms,
and after constraining the targeted population to firms with fewer than 50 employees
(i.e., small firms according to the EU definition) and more than 1 million Swedish
SEK (approximately 100,000 euro) in sales (to ensure an active firm), we ended up with
3907 active firms. This was considered as the total population from which 1471 firms
were selected.
A self-administrated questionnaire was subsequently developed, and to enhance
external validity, the questionnaire was checked for any problems or irregularities and
was pre-tested on CEOs of small firms in a similar industry. The period of pre-testing
lasted for almost one month (March 2007). Any doubts, misunderstandings, or queries
were noted and the questionnaire was modified. This modified version was further
tested on new additional respondents. This process continued until no major changes
were required. Finally, the definitive questionnaires were mailed during May–July 2007.
The questionnaire was addressed to the Chief Executive Officer (CEO) of the firm, with a
motivation letter explaining the purpose of this study. As the unit of analysis is at the firm
level, and to gain the holistic view of firms’ operations, it was deemed more appropriate
to send the questionnaire to the CEO. We received 291 workable questionnaires back,
which represent a 21% response rate. Although this is not a very high response rate,
it is sufficient for the statistical analysis, and also equal to many previous studies
published (Roininen, 2008). A non-response analysis was performed by comparing
different variables such as firm age (year of establishment), size (number of employees),
profit, and solidity (i.e., the degree of internally funded capital). The analysis showed
no significant differences between respondents and non-respondents.

3.1 Measures
In the questionnaire developed to collect data, we used four main variables – firm
performance, innovativeness, network configuration, and NC – and several control
variables (for details see Appendix A). For all the variables, except for network
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configuration, a seven-point Likert scale was used, ranging from ‘strongly disagree’ to
‘strongly agree’ (–3 to 3).

3.2 Dependent variables
Small firm performance has mainly been measured based on financial aspects.
This provides limited information regarding the performance. Therefore, several
studies have supported the notion of including a multiple-item scale to measure
performance (Walter et al., 2006). According to Chandler and Hanks (1993), asking small
firms to evaluate their performance in comparison with that of their competitors leads
to a higher level of reliability and validity. Based on the studies of Walter et al. (2006)
and Lichtenthaler (2009), in this study self-reported measurement of five different firm
performance items in relation to competitors has been used. The questions related to
financial performance, sales growth in established as well as in new markets, customer
satisfaction, and customer loyalty. The Cronbach’s alpha for firm performance was 0.65.
Innovativeness was measured using five items based on the study of Wang and
Ahmed (2004). They conceptualised this construct with five questions addressing product
innovation, process innovation, strategy innovation, behaviour innovation, and market
innovation. These items covered several ways in which firms can reflect innovativeness
that have been overlooked in previous studies (Cronbach’s alpha = 0.81).

3.3 Independent variables
Networking Capability was based on the refined scale of Walter et al. (2006). To capture
each of the four dimensions, three items were used (coordination activities, relationship
skills, partner knowledge, and internal communication) related to NC. Another dimension
was added, referring to building new relationships, and it was also measured by three
items. During factor analysis, we did not observe any cross-loading and items loaded on
the corresponding dimension (see Appendix A). The Cronbach’s alpha of NC (15 items)
was 0.76.
Finally, network configuration was measured by asking respondents to state the
number of organisations with which they have strategic and repetitive contact within
eight different categories. The categorisation was based on three different perspectives:
i

the type of partner (which can be small firms, large firms, universities,
or government agencies)

ii

the type of relationship with the partner (customer or partner)

iii the number of relationships in each category.
All these relations were aggregated into representing networking with either a customer
or a partner based on the log value.

3.4 Control variables
We also used firm size, environmental dynamism, and hostility as control variables.
Firm size was calculated by taking the log of the total number of employees. Size was
considered important because larger firms might be able to innovate faster than micro
firms (fewer than nine employees) due to their possession of greater resources.
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The environment was captured by the traditional scale developed by Miller and Friesen
(1982), including dimensions of dynamism and hostility. All the measurements were
pre-tested and modified before sending the surveys based on the feedback from both
scholars and practitioners. Factor analysis was run to check the validity of the scales used
in the questionnaire, obtaining satisfactory results (see appendix A). We also tested
for the reliability of the test and found all the alpha value above 0.65. In order to contrast
our hypotheses, hierarchical regression analysis was conducted.

4

Data analysis and results

Table 1 presents the mean, standard deviation, and the Pearson correlation for all the
studied variables. The correlation matrix shows that both networking components
have positive and statistically significant bi-variate correlation with innovativeness
and firm performance. Furthermore, innovativeness is also strongly correlated with firm
performance.
Table 1

Correlation matrix and details of variables

Latent construct

Mean S.D.

1

2

1 Firm size
(employees)

15.81 14.65 1

2 Environmental
dynamism

–0.54

1.24 –0.08

1

3 Environmental
hostility

–0.85

1.16 0.00

0.39***

3

4

5

6

7

8

1

4 Networking with
customers

2.33

1.49 0.31*** 0.00

–0.11

1

5 Networking with
partners

0.69

0.75 0.35*** –0.09

–0.12** 0.42*** 1

6 Networking
Capability (NC)

1.69

0.71 0.25*** 0.00

–0.15** 0.20*** 0.05

7 Innovativeness

1.14

1.04 0.24*** –0.04

–0.06

8 Firm performance

0.94

0.79 0.21*** –0.18*** –0.12* 0.14**

0.14**

1

0.25*** 0.42*** 1
0.19*** 0.33*** 0.33***

1

Likert scale: –3 to +3 (except for networking configuration).
*p < 0.10; **p < 0.05; ***p < 0.01 two-tailed.

Hierarchical regression analysis was conducted in order to confirm the proposed
hypotheses (see Table 2). In addition to testing the detailed effect of NC, we also
conducted an additional analysis including its dimensions. All the models were
tested for multi-collinearity and the Variance Inflation Factor (VIF) values ranged
between 1.28 and 1.83, which implies that multi-collinearity is not a serious
problem. Innovativeness and firm performance are the dependent variables and
we controlled for firm size and environmental conditions. Model I examines the
relation among network configuration, NC, and innovativeness. Network configuration
has a partial positive association with innovativeness. Particularly, networking with
customers has the strongest influence on firms’ ability to innovative (β = 0.23, p < 0.01).
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Thus, Hypothesis 2 is partially supported. Hypothesis 4, which proposed that NC has a
positive influence on innovativeness, is also supported (β = 0.40, p < 0.01). Model II
aims to further knowledge by observing which of the dimensions of NC has the strongest
link to innovativeness. The results show that internal communication (β = 0.29, p < 0.01),
partner knowledge (β = 0.13, p < 0.10), and building new relations (β = 0.13, p < 0.10)
are the significant dimensions.
Table 2

Correlation matrix and details of variables
Innovativeness
Model I

Firm size (log)
Environmental dynamism
Environmental hostility
Networking with partners

Model II

Firm performance
Model III

Model IV

0.66

0.03

0.09

0.07

–0.02

–0.03

–0.15**

–0.17**

0.05

0.05

0.02

0.01

–0.05

–0.03

0.01

0.03

0.07

0.08

Networking with customers

0.23***

Networking Capability (NC)

0.40***

NC – Coordination

0.24***

0.24***
–0.05

0.11

0.10

0.01

NC – Partner knowledge

0.13*

0.12

NC – Internal communication

0.29***

NC – Building

0.13*

NC – Relational skill

Innovativeness

0.17**
–0.05
0.19***

0.18***

12.41

8.80

8.83

6.25

R-Square

0.23

0.27

0.21

0.23

R-Square Adj.

0.27

0.24

0.18

0.19

F-ratio

Std. error of the estimate
Significance

0.91

0.89

0.91

0.90

<0.001

<0.001

<0.001

<0.001

N = 291.
*p < 0.10; **p < 0.05; ***p < 0.01 regression coefficients shown are beta coefficients.

Model III subsequently tests the influence of network configuration, NC, and
innovativeness on firm performance. Hypothesis 1, which suggested a link between
network configuration and firm performance, is not supported. However, NC has a
statistically significant impact on firm performance. Thus, Hypothesis 3 is supported
(β = 0.24, p < 0.01). Model IV indicates that the internal communication component
(β = 0.15, p < 0.05) is the only NC dimension that remains significant when we analyse
them separately. The results also indicate that innovativeness has a positive influence on
firm performance. Thus, the control relation is supported (β = 0.21, p < 0.01). The overall
explanatory level for all the models has been satisfactory with an adjusted R-square
between 0.18 and 0.27.
The obtained results after the regressions suggest the direction of a possible mediating
relation between networking practices and performance through innovativeness.
According to Baron and Kenny (1986), there are three major conditions required to
support a mediation effect:
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1

the relationship between the independent (networking configuration) and the
mediating variable (innovativeness) should be tested

2

the relationship between the mediating (innovativeness) and the dependent variable
(firm performance) should be tested

3

finally, the coefficients between the independent (network configuration) and the
dependent variables (firm performance) should increase when the mediation variable
is taken away.

In this study, the first two conditions are satisfied as both network configuration’s
and NC’s relations to innovativeness and innovativeness’ relation to performance have
already been tested. The third condition requires some additional analysis. We found
that our assumption regarding a mediating effect was partially supported as networking
with customers, which was not significant using Models III and IV, increased
(β = 0.13, p < 0.05). Also, a NC dimension of the partner knowledge beta value increased
and became significant (β = 0.14, p < 0.10). These changes indicate that the missing
relationship between network configuration and networking dimensions and performance
was mediated through innovativeness. The next section discusses these results.

5

Discussion and conclusions

Networking-based literature has been growing in the last decades. Still, only a handful of
studies have focused on the small firm networking practices for innovativeness
and performance. Benefits associated with networking are clearly established
(Powell et al., 1996); however, which form of network is more beneficial to small
firms and how they can utilise these network relations are unexplored research topics.
In our study, we made a modest attempt to provide some insights into this matter.
Our results suggest that, in the case of small technology-based firms, networking with
customers and the possession of NC have a stronger influence on innovativeness.
Small firms usually focus on niche markets so, through involving customers in their
innovation process, they will have direct access to their customers’ needs and
expectations, which in turn serves as a strong facilitator for commercially viable
innovations. We also found a non-significant relationship between innovativeness and
networking with partners. This highlights a possible lack of commitment in partnership
configurations as there is no direct relation among partners and each partner might be
focused on its own objectives. In addition, networking with partners raises the risks of
being out-learned, sharing core knowledge, and the fear of encouraging new competitors
to gain access to their markets (Pittaway et al., 2004).
We believe that this is the first study to show the influence of NC on innovativeness
from a small firm perspective. In previous studies, Roininen (2008) and Walter et al.
(2006) have mainly focused on the relation between NC, entrepreneurial activities,
and performance for new ventures. Our study builds on the existing literature and
supports the view that NC is also valuable for innovativeness, i.e. being able to utilise the
existing inter-firm relations effectively is the key to innovative development in small
technology-based firms. In particular, we find that focusing on being responsive and open
to organisational learning from partners through internal communication, along with the
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possession of sufficient partner knowledge and having a collaborative attitude towards
new prospective partners, are imperative ingredients for innovativeness.
Thus, considering the outcomes, small firms should stress developing
customer-oriented networks. Additionally, they should develop the ability to organise and
structure information about partners in order to understand and utilise their relationships
better, communicate the newly acquired knowledge with the firm, and reflect an open
attitude towards new relations with new partners. Together, these would maximise their
ability to utilise the networks for innovativeness.
We also found that network configuration did not have any significant impact on
performance. This was a revelation as the bi-variant coefficient for networking with
customers and partners was highly significant for performance. Thus, we suspected
some mediation effect of innovativeness on the relations with network configuration
and performance. After performing an additional analysis suggested by Baron and
Kenny (1986), we found that networking with customers was marginally significant for
performance, when innovativeness was removed from the regression model. Thus, even
when studies have argued that diverse network relations hold valuable information,
competencies, and resources resulting in the development of unique competitive
advantages and an improved effect on firm performance, the main benefit from network
configuration can be to support the development of novel ideas or innovation driven
by a better understanding of customers’ wants and needs (Ragatz et al., 1997), which
finally leads to stronger performance.
NC has a strong influence on performance, which can be interpreted as the network
per se not granting any additional competitive advantage if the ability to develop, utilise,
and maintain close inter-organisational relationships is missing. Small firms without the
appropriate capability would struggle to achieve better financial impacts, sales growth,
and customer relationships. The analysis also shows that internal communication is the
most valuable dimension for reaching a better performance, which holds true due to the
critical role of utilising external knowledge through well-established communication
within the small firms. Finally, consistent with previous research, the results of this study
show that innovativeness relates positively to performance.
In conclusion, our finding suggests that the networking practices are highly important
for small firm innovativeness and performance. Small firms face several challenges due
to size limitation; however, networking with customers and developing networking
capabilities facilitates them in becoming innovative, and by doing so, they are also able to
achieve better performance.
This study is, of course, not without limitations. However, these limitations can be
addressed in future studies. First, as our study investigates technology-based small
Swedish firms, the scope for generalisation is limited. Future studies should attempt
to integrate other industries and different countries of origin and compare the findings.
Second, the network literature is vast and includes several related concepts that
could have been integrated into this study, such as structural holes (Burt, 2004), strong
and weak ties, and others, but the scope of this study is limited and we were unable to
integrate them. Third, we find some support for the mediating effect of innovativeness on
the relations between networking configuration and performance. This needs further
investigation and structural equation modelling can be used to capture this effect. Finally,
due to the small sample size, we were not able to observe several significant effects of
network capability and networking configuration dimensions. Future studies can aim at
including a large sample base.
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5.1 Managerial implications
The main managerial implication of this study addresses the issues of securing a high
level of innovativeness and performance for managers of technology-based small firms.
Small firms usually start their venture with the launch of innovative products but, due to a
lack of capacity to re-innovate at later stages, most of these firms struggle to survive.
Innovativeness is imperative for small firms’ market growth, sales growth, profitability,
and a high level of customer satisfaction and loyalty. Thus, R&D should not be regarded
as a cost, but rather as an investment and as a part of a firm’s long-term success strategy.
Our study also finds support for the importance of network practices for achieving
innovativeness and performance. Especially networking with customers should be
prioritised as it shows a strong relation to innovativeness, which later leads to better
performance. Networking with partners was not significantly related to innovativeness or
performance. However, we would argue that, if small firms have enough resources
and competences to manage and utilise several relations with partners, it can also be a
potential path for innovativeness.
The ability to utilise the inter-firm relations demonstrates highly significant links to
innovativeness and performance. Thus, firm managers should rather focus on developing
NC than initiating several relations with customers or partners. Internal communication
within the firm has implications for enhancing organisational learning and facilitates the
conception of potential ideas. This activity can be supported by having appropriate
partner knowledge, as it would create the image of an attractive partner and would also
help in forming new relations. Moreover, being open towards new relations with new
partners also assists higher innovativeness and performance.
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Appendix A
Construct

Items
Loading Alpha Mean S.D.
In our firms
Coordination … we analyse what we would like and desire to
0.78
achieve with which partner
… we develop relations with each partner based
0.68
0.74 1.39 1.01
on what they can contribute
… we discuss regularly with our partners how we
0.73
can support each other
Relational
… we have the ability to build good personal
0.69
skills
relationships with our business partners
… we can deal flexibly with our partners
0.78
0.83 1.99 0.87
… we almost always solve problems
0.83
constructively with our partners
Building new … we are constantly open to new relations with
0.81
relations
new partners
… we have the ability to initiate a mutual
0.76
0.82 1.86 1.03
relationship with new partners
… we have our eyes open to find new partners
0.86
Partner
… we know our partners’ markets
0.83
knowledge
… we know our partners’
0.82
0.87 1.41 1.04
products/procedures/services
… we know our partners’ strengths and
0.86
weaknesses
Internal
… we have regular meetings for every project
0.75
communication … employees develop informal contacts among
0.87
0.76 1.77 1.01
themselves
… managers and employees often give feedback
0.79
to each other
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Appendix A (continued)
Construct

Items

In our firms
Coordination
Relational skills
Building new relations
Partner knowledge
Internal communication
Innovativeness … we are often first to introduce new ways of
working … we often introduce new products
and services that are at the cutting edge of
technology
Networking
capability

Firm
performance

Loading Alpha
0.79
0.79
0.68
0.75
0.56
0.81

... we are constantly improving our business
processes

0.84

… we are often first to market new products
and services

0.56

… we are willing to try new ways of doing
things and seek unusual, novel solutions

0.86

Considering the present situation and in
relation to competitors in the principal
industry

0.67

… our profit level is

0.58

… our sales growth on established markets is

0.84

… our market growth on new markets is

0.82

… our level of customer satisfaction is

0.87

… our level regarding customer loyalty is

0.86

Likert scale: –3 to +3.

Mean

S.D.

0.76

1.68

0.71

0.81

1.14

1.04

0.65

0.94

0.79
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ABSTRACT
Small firms are encouraged to be innovative for their competitiveness. This process is
particularly challenging for them due to their limited internal resources. In this context,
network capability and ICT capability are of special interest as they provide small firms with
access to external resources, which can influence innovativeness and performance. The
purpose of this study is to examine how network and ICT capabilities influence small firm
innovativeness and consequently firm performance. The analysis is based on data from 291
technology-based small Swedish firms. The results show that small innovative firms achieve
higher performance and that both network and ICT capabilities have a positive direct impact
on innovativeness. The interaction effect of these capabilities on innovativeness was
marginally negative. We also found that network capability has a direct influence on firm
performance, while ICT capability was of non-significant influence on performance.
Limitations and suggestions for future research are also provided.
INTRODUCTION
Numerous small firms are today operating in an uncertain and challenging environment.
It can be argued that in such an environment, those small firms that are innovative are able to
achieve growth and success (Pittaway et al., 2004; Powell et al., 1996). However, small
firms, due to internal barriers of insufficient financial and human resources, are prevented
from being innovative (De Toni & Nassimbeni, 2003). Thus, it is critical to increase the
understanding of how small firms can attain performance through innovativeness.
The growing literature on resource based view (RBV) provides some interesting insights
into this issue. The main proposition of RBV argues that firms with distinctive or superior
resources and capabilities compared with their rivals are able to achieve a competitive
advantage (Wernefelt, 1984). However, resources are tradable and thus transferable and
imitable (Day, 1994). Capabilities, however, are unique, which reinforces their importance
(Baden-Fuller, 1995). Thus, firms’ capabilities can be viewed as the glue that binds together
all the resources and enables them to be deployed advantageously (Day, 1994).
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In this context, the recent work on small firm competitiveness has emphasized the
importance of business networking for innovativeness (Ragatz et al., 2002; Calia et al., 2006).
Therefore, we will focus on network capability as an antecedent of small firm innovativeness
and performance. We define network capability as a firm’s ability to utilize interorganizational relationships to gain access to various resources from other actors (Walter et
al., 2006). Complementary to network capability, ICT (information and communication
technology) capability is also viewed as an important source of competitiveness for small
firms. ICT capability is beneficial for small firms as it allows them to gather vital information
from the market, achieve efficiency, maintain close relationships with business partners and
reduce entry barriers to international markets at minimum cost (Nieto & Fernandez, 2006;
Levy et al., 2001).
Based on these findings, this study attempts to examine whether network capability and
ICT capabilities influence small firms’ innovativeness, and eventually performance.
Therefore, the main contribution of this study aims to obtain deeper knowledge about how
firms’ capabilities can lead to competitiveness. Even though several studies have used this
approach previously, the present study is unique as it includes network and ICT capabilities in
this approach. Thus, this paper contributes to the growing body of literature on capability
based view (Bharadwaj, 2000). Besides, we would also like to advance the literature on small
firm innovation management, which has been ignored in the past (Bougrain & Haudeville,
2002).
This study is divided into five sections. After the introduction, the second section
presents the theoretical background and hypothesis. The third section explains the
methodological choices made during the study, such as research strategy, data collection and
measurements. Next, we present the main results based on the data analysis. Finally, this
study concludes with a discussion of the main findings, limitation and scope for future
research.
CONCEPTUAL FRAMEWORK
Figure 1 presents the conceptual model of the study that hypothesizes the relation of
capabilities on innovativeness and performance. Network capability and ICT capability were
chosen because in previous studies they have been shown to strongly influence innovation and
performance (Ritter and Gemünden, 2003; Ozer, 2004; Bharadwaj, 2000) and they are also
seen as particularly important from the perspective of small firms (Walter et al., 2006,
Rothaermel & Deeds, 2006; Corso et al., 2001; Johannessen et al., 1999). Moreover, these
capabilities can have an interaction effect. ICT capability interaction with network capability
can enable small firms to gain greater benefits from external relationships leading to
innovativeness. Finally, we also propose that innovation built through capabilities can develop
a strategic advantage that leads to higher performance.

2

H1
Network Capability
H2
H6
Innovativeness

H5

Firm Performance

H4
ICT Capability
H3

Figure1: The model and hypotheses used for studying the relationship between a small firm’s capabilities and its
competitiveness.

Small Firm Capabilities
The RBV framework attempts to understand and explain how firms can achieve a
competitive advantage (Peteraf, 1993; Barney, 1991). According to this theoretical
framework, firms’ resources and capabilities are the origin of their competitive advantage.
However, it is difficult to maintain this advantage by solely relying upon resources. Firms
need to have distinct capabilities to integrate different resources and make them perform some
advantageous task or activity (Penrose, 1959; Baden-Fuller, 1995). In this sense, Grant (1991)
argues that resources are the source of a firm’s capabilities, where capabilities are the main
source for achieving competitive advantage.
In this study, we have proposed two specific capabilities, namely networking capability
and ICT capability that can positively influence small firms’ innovativeness and performance.
The chosen capabilities are special because they have been suggested to play an integral role
in small firms’ operations and development (Walter et al., 2006; Levy et al., 2001). Since
small firms are often handicapped in successfully competing against their larger and more
endowed competitors, external relationships are a way in which smaller firms can help level
the playing field. The external relationships provide immediate solutions to critical issues
affecting central business areas and core technologies. Thus, it can be assumed that the higher
the importance attached to barriers, the higher should be the networking propensity.
Furthermore, technologically enabled small firms are able to obtain abundant and valuable
information about their markets and customers. This gives them a better position to
understand customers’ needs and to tailor their products to meet those needs. According to
Nieto and Fernandez (2006), ICT reduces the barriers to distant markets, and can assist in
finding niche markets. Since the arguments suggest several benefits associated with the
capabilities, we would propose these two capabilities to be an important catalyst in
transforming small firms’ resources into creative or innovative outputs and achieving better
performance (to be discussed next in the hypothesis development section)
Network Capability and Competitiveness
Prior studies on network capability have argued for the importance of this ability under
different labels and terms, such as alliance capability (Kale et al., 2002) or relational
capability (Lorenzoni & Lipparini, 1999). In this study, we hold the view that “network
capability comprises a firm’s ability to develop and utilize inter-organizational relationships
to gain access to various resources held by other actors” (Walter et al., 2006, p.542). Based
on this definition network capability can be conceptualized as a multi-dimensional construct
including four components: coordination, relational skills, partner knowledge, and internal
3

communication. These components are distinct but would often appear related. In fact, these
components, it is argued, support each other by increasing the magnitude of a firm’s network
capability as these components increase (Walter et al., 2006). A firm’s coordination activities
help them in synchronizing with different external partners and achieving mutual benefits.
However, merely establishing connection with a firm is not enough, since you also need to
possess relational skills, i.e., the ability to maintain a healthy relationship. Relational skills,
also referred to as social competence (Baron & Markman, 2003), include such aspects as
communication ability, extraversion, conflict management skills, empathy, emotional
stability, self-reflection, sense of justice, and cooperativeness. Firms should also pay attention
towards understanding their partners and developing partner knowledge. Partner knowledge is
an important part of networking capability. Partner knowledge can lead to stable and longterm relationships between different actors because they understand each other’s needs and
wants better. Moreover, internal communication, i.e., a firm’s ability to be responsive and
open and for effective organizational learning between partners, is an essential part of
network capability (Doz, 1996). It is not enough to just learn from partners. Therefore, firms
need to develop this ability, in order to be able to successfully disseminate and assimilate the
acquired knowledge (Walter et al., 2006). These four components capture networking
capability to a large extent, but we feel that previous authors have missed an important aspect
related to the building of new relationships. Thus, we add a new component that is related to
the building of new relations, which concerns a firm’s ability to be open to new relations with
new partners. This would require firms to be proactive and initiate contact with a new partner.
Overall, it can be assumed that firms with a high networking capability will be able to
effectively utilize their network relationships compared with other firms.
In general, small firms arguably face greater risks of failure than larger firms which are
assumed to rise above the limitations of smallness caused by lack of infrastructures, qualified
human capital, as well as limited in-house resources (De Jong et al., 2007). Small firms
should, for these specific reasons, benefit from managing inter-organizational relationships
for a better performance. Network capability enables a link between different resources
among firms within a network leading to, e.g., important means of market entry,
innovativeness, and learning of customer needs for new ventures (Walter et al., 2006). It is
thus the nature of the relationships between the partners in networks or alliances that become
the valuable and rare resources which could help small firms to achieve competitiveness. New
ventures with good partner knowledge, an ability to develop and maintain new and existing
relations, capabilities to coordinate these relations and do so with good internal
communication are therefore, it is argued, able to enhance a firm’s own propensity to take
risks and to be proactive and innovative in its exploitation. So it seems natural to think that, as
network capability enables small firms to make the most of their networks, they would be able
to achieve a better performance. Therefore, in order to empirically test this relationship we
propose:
H1: Network capability has a positive influence on small firm performance.
The locus of innovation has shifted from an individual firm to their network, with
increasing complexity of technologies, capabilities needed and implied risks, so that firms,
especially small firms, increasingly opt for networking as the key activity for innovative
development (Pittaway et al., 2004; Hagedoorn et al., 2006). However, lacking the
appropriate network capability inhibits firms’ abilities to gain from the network. Also, other
firms would have a greater interest in forming cooperation with firms having network
capability as the probability of a successful relationship is higher with these firms. Forming
and managing several external relationships provides information and knowledge leading to
exploration and exploitation of new areas of cooperation (Ritter & Gemünden, 2003).
4

According to Pittaway et al. (2004) the likelihood that new products will be successful is
higher when they are developed within a network consortium, where all actors work towards a
common goal. Small firms face the challenge of being out-learned or taken advantage of
during the process of networking, which can result in loss of their competitive advantage.
However, through the activities oriented towards developing relationship skills, internal
communication and increasing understanding of partners, firms can increase the threshold of
loss from dissolving collaborations. Thus, network capability in addition to facilitating
innovation, also creates sustainable win–win situations for long-term success (Walter et al.,
2006).
In addition to this, the RVB theoretical framework shows that having access to more
resources provides the firm with a better opportunity to develop a competitive advantage.
Taking into account that small firms’ lack of resources is one of the main barriers they face in
being innovative, it seems feasible to think that they would be much more innovative if they
developed this networking capability. Thus, we hypothesize that small firms with network
capability will influence innovation. Based on all these findings, the following hypothesis is
proposed:
H2: Network capability has a positive influence on small firm innovativeness.
ICT Capability and Competitiveness
The potential of ICT to provide firms with a competitive advantage has long been a
topic of interest for practitioners and academics (Ravichandran & Lertwongseiten, 2005).
Previously, ICT capability has been conceptualized as equal to the investment made by the
firms in ICT infrastructure or process (Mata et al., 1995). However, this form of
conceptualizing ICT is problematic and unreliable (Corso et al., 2001). In this study we focus
on how firms leverage their investments to create unique ICT resources and skills that lead to
performance (Clemons & Row, 1991; Porter, 2001). Considering the above argument, this
study looks upon ICT use by firms as the basis or precondition for possessing ICT capability.
There have been a limited number of studies exploring the RBV aspect of ICT, and the
existing studies are mostly conceptual (Bharadwaj, 2000). Therefore, an attempt is made to
address this research gap by providing explanations and by testing the role of ICT capabilities
and how it can lead to competitiveness.
Firms with ICT capability are able to use it for a wide array of technology, ranging from
database programs to local area networks (Matlay & Addis, 2003, p.322). From the literature
review of ICT capability, three key aspects were identified, namely internal use (Levy et al.,
2001; Fillis et al., 2003), use for collaboration (Sarshar & Isikdag, 2004; Levy et al., 2001),
and use for communication (Venkatraman, 1994). Internal dimension of ICT is mainly related
to the use of technology for developing efficient processes and activities that reduce the
production costs of small firms. Also, ICT is viewed as an important tool for environmental
scanning, keeping a check on competitors, searching for new ideas, etc. The next dimension,
collaboration, is associated with the use of ICT to establish and maintain links between the
firm and its partners, which may include customers, suppliers, and other external actors. The
final dimension of ICT deals with communication which represents the use of technology for
effective inflow and outflow of information. This effective inflow and outflow of information
may result in better learning opportunities (Venkatraman, 1994). This also involves utilization
of extranet, intranet, and other distance-spanning applications. Overall it is proposed that the
three aspects of ICT capability are distinct but still closely related to each other.
ICT capability is widely believed to be fundamental for firms of all sizes and many
authors would argue that in this era of globalization it plays a central role for firm survival
5

and growth (Porter, 2001). However, in literature the term “productivity paradox” has been
used to reflect upon the real value with ICT investment (Johannessen et al., 1999). This
paradox suggests that there is a lack of empirical support regarding the positive economic
impact of ICT investment (Powell & Dent-Micallef, 1997). One of the main explanations for
this paradox is rooted within the RBV, where the theorists have argued that resources need to
be rare, valuable, non-sustainable and imperfectly imitable for achieving competitive
advantage (Barney, 1991). This is problematic in regard to ICT, as most ICTs are readily
available to all firms in a market, and can be easily imitated by competitors. Acknowledging
this paradox we would like to highlight some issues which might have been misleading in past
research. First of all, earlier studies have been poor in the conceptualization and measurement
of ICT and its relation with performance. Previous works have mainly looked at ICT
investment, which provides an incomplete picture of ICT (Hitt & Brynjolfsson, 1998; Acar et
al., 2005). Besides, even when the human factor plays a vital role in the utilization of ICT
tools, it has been omitted. According to Bharadwaj (2000), there is a strong relation between
ICT and performance. This author also highlights the importance of the human factor in this
relationship. Finally, there might be a lag effect with ICT capability which has prevented
earlier research from identifying the strong relation between ICT and productivity (Hitt &
Brynjolfsson, 1998). However, we would like to argue that ICT capability has a positive
impact on firm performance as firms can enhance their individual and organizational learning
by generating knowledge through high speed, memory extension and communication facilities
which are trigged by ICT (Ruiz-Mercader et al., 2006). Hence the following hypothesis:
H3: ICT capability has a positive influence on small firm performance.
As explained before, ICT can reduce the communication barriers between firms that can
have a positive impact on small firms’ abilities to handle external relationships. This will
facilitate small firms to maintain closer relations with many actors with low overheads
(Bharadwaj, 2000), and these external relations can be the seed for leveraging innovations and
knowledge creation (Powell et al., 1996). Small firms can also use product data management,
virtual prototyping, computer-aided design, and other applications to enhance and speed up
the product innovation process (Thomke et al., 1998). However, the role of ICT capability for
small firms has not been fully explored. This has created a gap in the existing literature. Most
of the existing studies on this gap have been analyzed from the perspective of large firms. It
can be argued that small firms can have problems in effectively utilizing ICT capability for
innovation. Due to their small size they have limited financial resources and skilled
manpower. This results in reliance on external entities for support, for example, family,
friends and so on, which are usually not the most appropriate source. Furthermore, the level of
ICT use by small firms tends to be limited to administrative tasks, which prevents them from
achieving long-term benefits (Corso et al., 2001). However, some studies have indicated a
positive association between ICT and innovation. According to Johannessen et al. (1999),
SME can achieve this association through reaching a mature level of ICT use which will
enhance their learning process. Another recent study by Gago and Rubalcaba (2007)
investigated the role of ICT for service innovation, suggesting direct impact on innovation.
Thus, we would like to propose the following hypothesis which will elucidate the relation
between ICT capability and innovativeness:
H4: ICT capability has a positive influence on small firm innovativeness.
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Interaction effect on innovativeness
Network and ICT capabilities have been proposed to influence innovativeness. We
would like to argue that these capabilities can also be viewed as complementary to or
strengthening of each others’ effects. The likelihood of these effects can be examined through
investigation of interaction effect of ICT capability and network capability on innovativeness.
In particularly, several studies on the topic of ICT capability have acknowledged the presence
of complementary effect (Wade and Hulland, 2004). For example, ICT when integrated with
organizational, technical and business resources leads to performance (Benjamin and
Levinson, 1993). In a seminal study by Bharadwaj (2000, p.171) ICT capability was defined
as “its ability to mobilize and deploy IT-based resources in combination or copresent with
other resources and capabilities”. This view further supports the notion of interaction
between ICT and other capabilities. According to Black and Boal (1994), there are three
possible effects when firm capabilities interact: compensatory, enhancing and suppressing.
The interaction effect of ICT has not been widely investigated in previous studies and the
implications of these effects are largely unknown (Wade and Hulland, 2004).
Small firms with ICT capability are able to establish relations with their external
partners. Moreover, through intranet and extranet, i.e., technological platforms for
communication within and outside the firm (suppliers, customers or partners), firms are able
to access market information, customer preferences and develop innovative products (Ozer,
2004; Venkatraman, 1994). However, the impact of ICT capability on innovation could be
even stronger with the presence of complementary capabilities, such as network capability.
Small firms with ICT and network capabilities would be well equipped to establish effective
relationships, but also to substantially gain from these relationships. Also, ICT capability can
reduce the difficulties of distance spanning collaboration and communication, which increases
the horizon of networking and gaining from international partners and even out-sourcing
development work. Thus, the aggregated effects of interaction between these capabilities can
influence innovativeness. Therefore, we would like to posit the following hypothesis:
H5: ICT and networking capabilities have a positive and synergic influence on small
firm innovativeness.
Small Firm Innovativeness and Performance
In this study innovativeness and performance were represented as an approximation of
small firms’ competitiveness. However, they are proposed to have a link, which suggest that
innovativeness influences firm performance. Firm innovativeness has been widely recognized
as an important antecedent of firms’ performance, particularly in the context of small firms.
Innovativeness is defined as the firm’s ability to “introduce new products to the market, or
open up new markets, through combining strategic orientation with innovative behavior and
process” (Wang & Ahmed, 2004, p.304). This definition takes a wide view on innovativeness
which has been lacking in previous studies (Sethi et al., 2001). There are five underlying
dimensions related to innovativeness, namely product dimension, process dimension, market
dimension, strategic dimension and behavioral dimension. Each of them plays a fundamental
role in influencing firms’ performance. Product innovation has been also recognized to a great
extent as part of innovativeness. According to Pittaway et al. (2004), development of unique
and original products helps the firm to better differentiate between customer’s needs and
allows it to achieve and maintain competitive advantage. Process innovation is related to the
use of new methods or approaches which will allow firms to effectively and efficiently exploit
their resources and capabilities. Market innovation includes the use of a new marketing
strategy or campaign to promote existing products, and the entrance into new markets or the
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identification of a niche for the product. The aim and result of both types of action is to reach
better sales and to grow. Strategic innovation basically refers to the development of new
strategies which can create value for the firm. Finally, behavioral innovation corresponds to
the individual’s, the firm’s or management’s attitude towards newness. Firms with an
innovative behavioral culture are able to foster novel ideas faster and more successfully than
firms without it (Wang & Ahmed, 2004).
Based on these arguments, we can hypothesize that those firms aiming to be innovative
would have a positive impact on their performance. Therefore, we propose the following
hypothesis:
H1: Innovativeness has a positive impact on small firm performance.
METHOD
Sample and data collection
Data for this study was gathered from Swedish technology-based small firms (fewer
than 50 employees) by postal survey. Technology-based small firms represent a high growth
potential industry. Thus, understanding their source of competitiveness will have greater
impact on the national/regional economy. It has also been argued that when a study is
exploratory, as in this case, it is advisable to focus on a single industry. According to
Westerberg et al. (1997), such a focus would make the data less vulnerable to the effects of
uncontrolled variables, as sample firms are from a common environment. The current study is
a continuation of a pre-study that was conducted in 2006 involving three technology-based
small firms (Parida & Westerberg, 2006). Taking the pre-study as the reference the Swedish
industry index code (SNI: 72220) was obtained. This code represents “consultancy-related
computer system or computer software” firms. A total of 1471 firms were randomly selected
from the entire population based on two criteria: they should (1) have fewer than 50
employees according to EU definition of small firms, and (2) have more than 1 million SEK
(100,000 €) in sales to exclude non-active firms. The survey was carried out during the
summer of 2007 and it resulted in 291 answers which represents a 21 % response rate. A nonresponse analysis was made by comparing different variables as firm age (year of
establishment), size (number of employees), profit and solidarity (i.e., the degree of internally
funded capital). The analysis showed no significant differences between respondents and nonrespondents.
Measures
A self-administered questionnaire was developed (see appendix A). Network capability
was measured based on the refined scale of Walter et al. (2006). The items were measured
using seven point Likert scale where -3 = strongly disagree and 3 = strongly agree. Three
items were used to capture each of the four dimensions (coordination activities, relationship
skills, partner knowledge and internal communication) related to networking capability.
Another dimension was added, referent to building new relationships, and it was also
measured by three items. The different items were aggregated into one score for dimension.
That is, the average of the items of each dimension was used to reflect it. We proceeded in the
same way with respect to networking capability. The averages of the five dimensions were
used to reflect network capability. The Cronbach’s alpha of network capability (fifteen items)
was 0.76.
Information and communication technology capability was measured based on the study
of Johannessen et al. (1999) and the findings from the pre-study (Parida & Westerberg, 2006).
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A total of thirteen items were identified, from which three were removed due to cross loading.
The rest of the items formed three dimensions, i.e., ICT use for internal purposes (four items),
collaboration (three items), and communication (three items). The items were measured using
seven point Likert scale where 0= not at all and 6 = to a very large extent. The Cronbach’s
alpha of ICT capability (ten items) was 0.76.
Innovativeness was measured using five items based on the study of Wang & Ahmed
(2004). They conceptualized this construct with five dimensions: product innovation, process
innovation, strategy innovation, behavior innovation and market innovation. The items were
measured using seven point Likert scale where -3 = strongly disagree and 3 = strongly agree.
The Cronbach’s alpha of innovativeness was 0.81.
Small firm performance was the aggregate of aspects related to financial (three items)
and non-financial outcomes (two items). The financial aspect includes measurement of
financial performance and sales growth in established as well as new markets. Non-financial
aspects involve items related to customer satisfaction and customer loyalty. The items were
measured using seven point Likert scale where -3 = much below average and 3 = much above
average. The Cronbach’s alpha of firm performance is 0.65.
We use firm size, age, and environmental factors (dynamism and hostility) as the control
variables. Firm size was measured by using the log-number of employees and age of the firm
was calculated by using log-number of the number of years the firm had been in operation.
The environmental factors were captured by the traditional scale developed by Miller &
Friesen (1983). All the measurements have been pre-tested and modified before sending the
surveys based on the feedback from both scholars and practitioners. Exploratory and
confirmatory factor analysis was run to check the validity of the scales used in the
questionnaire, obtaining satisfactory results (alpha above 0.65). In order to contrast our
hypotheses, hierarchical regression analysis was conducted.

DATA ANALYSIS AND RESULTS
The analysis showed that all variables have good measurement properties. Table 1
presents the mean, standard deviations, Cronbach’s alpha, and Pearson correlations for all the
studied variables. The correlation matrix shows that the ICT capability and network capability
have positive and statistically significant bi-variate correlation to both innovativeness and
firm performance.
Table 1. Correlation matrix and details for variables
Variable
1.
2.
3.
4.
5.
6.
7.
8.

Firm Age (log)
Firm Size (log)
Environment Dynamism
Environment Hostility
ICT Capability
Network Capability
Innovativeness
Firm Performance

Mean S.D

1

2

3

4

5

2.24
2.35
-0.54
-0.85
4.01
1.69
1.14
0.84

1.0
0.02
-0.05
-0.08
-0.00
-0.11*
-0.00
-0.05

1.0
-0.08
0.00
0.25***
0.25***
0.24***
0.21***

1.0
0.39***
-0.03
0.00
-0.04
-0.18***

1.0
-0.11
-0.145*
-0.06
-0.12*

1.0
0.47*** 1.0
0.38*** 0.42*** 1.0
0.21** 0.33*** 0.33*** 1.0

0.67
0.99
1.24
1.16
1.12
0.71
1.03
0.79

6

7

8

*p<.10, **p<.05, ***p<.01.
Variables were measured on a Likert scale from -3 to 3 (Except ICT capability 0 to 6)

Hypotheses were tested using hierarchical regression analysis (see Table 2). This
analysis had two dependent variables: innovativeness and firm performance. In each
regression, the control variables (firm age, firm size, environmental dynamism and
environmental hostility) were entered in step 1. The independent variables (ICT and network
capability) were included in step 2, followed by the interaction term of ICT capability and
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network capability in step 3. However, for the firm performance block only step 1 and step 2
were followed.
Table 2. Results of regression analysis
Innovativeness

Dependent Variable

Firm Performance

Control & Independent Variables

Firm Age (log)
Firm Size (log)
Environmental Dynamism
Environmental Hostility

-0.01
0.24***
0.01
-0.05

ICT Capability
Network Capability
Innovativeness

0.04
0.12**
-0.03
0.04

0.05
0.10*
-0.03
0.04

0.22***
0.28***

0.24***
0.25***

Interaction effect:
ICT capability X Network
capability

Model Summary
F-ratio
R2
R2 Adjusted
Std error of the estimate
Significance
N= 291

-0.08
0.24***
-0.13
-0.06

-0.05
0.13**
-0.16**
-0.01
0.01
0.20***
0.21***

-0.10*

3.97
0.06
0.04
1.03
0.004

12.74
0.23
0.22
0.92
<0.001

11.42
0.24
0.22
0.92
<0.001

6.17
0.09
0.08
0.77
<0.001

8.76
0.20
0.18
0.72
<0.001

*p < 0.10 ; **p<0.05 ; ***p<0.01 ; Regression coefficients shown are beta coefficients

Hypothesis 1 was also supported (β= 0.20, p<0.01), which indicates that small firms’
network capability has a positive impact on small firm performance. Likewise, Hypothesis 2
is supported (β=0.28, p<0.01). This hypothesis proposed that network capability has a positive
influence on small firms’ innovativeness. Thus, networking capability is highly influential for
small technology-based firms. Hypothesis 3 was not supported. This hypothesis posited that
small technology-based firms’ ICT capability would have a positive and direct impact on firm
performance. Hypothesis 4 argued that small technology-based firms’ ICT capability would
positively influence their innovativeness. This hypothesis is strongly supported (β=0.22,
p<0.01).
Hypothesis 5 tested the interaction term between ICT capability and network capability
towards innovativeness. This hypothesis has marginal significance (β= -0.10, p<0.10). Thus,
it is marginally supported, as it showed some interaction effect, but surprisingly it indicates a
negative effect. For better understanding of the result from the hypothesized interaction
relationship, we plotted the two-way interaction effects for standardized variables (see Figure
2). The figure illustrates marginal interaction as the lines do not cross. Although there is a
tendency for firms with high network capability to be better, at lower network capability firms
can reach innovativeness through ICT capability. Thus, it seems that ICT capability is an
“equalizer”, which makes the impact of network capability on innovativeness smaller. Still,
higher network capability represents the strongest effect on innovativeness. Moreover, the
simple slope test supported that these two slopes were significantly different. Finally,
hypothesis 6 proposing that innovativeness is positively related with firm performance was
supported (β= 0.20, p<0.01). This strong link is in line with earlier research.
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0

Low ICT Capability

High ICT Capability

-0,2

Innovativeness

-0,4
-0,6

Low Network
Capability

-0,8

High Network
Capability

-1
-1,2
-1,4

Figure 2: Two-interaction effect for standardized variables

DISCUSSION AND CONCLUSION
Consistent with previous research, the results of this study show that innovative small
firms achieve better performance. This positive influence should encourage small firms to
invest their resources for driving innovativeness. Even when this outcome has been largely
explored from a large firm perspective, it has been limitedly explored from the small firm
perspective (Bougrain & Haudeville, 2002).
Although small firms can achieve performance through being innovative, this represents
a challenging task for most of them (Grando & Belvedere, 2006). These challenges could be
overcome – at least partially – if these firms develop network or ICT capabilities. So, in line
with previous studies, this result supports that ICT is a vital tool for small firm innovation
(Gago & Rubalcaba, 2007). This seems to provide some clarity regarding the discussion on
the real value associated with ICT. This positive influence may exist because ICT provides
small firms with the possibility to maintain continuous interaction internally and externally,
which increase the flow of information and novel ideas that trigger innovation (Nieto &
Fernandez, 2006). Network capability also shows a strong relation to innovativeness, which
highlights the value of inter-firm relationships (Wagner & Hoegl, 2006). Firm network plays a
fundamental role in the context of small firms as it provides them with new knowledge,
experiences and learning possibilities (Powell et al., 1996). All these are essential input for
firms to develop commercially viable new products or processes.
Even when both capabilities have a positive influence on small firms’ innovativeness, their
interaction effect has a negative impact on innovativeness. This was an unexpected result as it
indicates that network and ICT capabilities are not complementary capabilities, rather they
represent a suppression effect in the context of small firms. This suppression effect may arise
due to the limited resource base of small firms which reduces their potential to effectively
develop both capabilities (De Toni & Nassimbeni, 2003). Moreover, these capabilities
represent different routines, where network capability is related to social routines and ICT
capability relates to technological routines. Small firms, due to the limited number of
employees, may find it difficult to focus on both capabilities. Thus, small firms should be
focused on developing just one of these capabilities in order to be more innovative. Which
one they choose could be dependent upon their business strategy. There might be other factors
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that may also influence the small firm’s choices regarding capabilities, such as the experience
of the CEO or the level of competence within the firm.
Network capability has a strong influence on firm performance. Thus, small firms with
the ability to establish and maintain closer inter-firm relationships are able to achieve better
financial impact, sales growth and customer satisfaction. ICT capability has a positive
association with firm performance during the bi-variant analysis. However, this relation does
not have a significant impact during the regression analysis. This seems to suggest that
network capability holds higher value for small firms. Another possible explanation can also
be related to the productivity paradox, as benefits of ICT might not impact firm performance
because other small firms are able to utilize ICT for similar business purposes (Carr, 2003).
ICT capability represents rather an indirect path to small firm performance through
innovativeness. Thus, small firms with their limited internal resources are advised to focus on
developing network capability compared to ICT capability because it holds greater value for
their competitiveness.
Like all research, this study has some limitations which open up avenues for future
research. Longitudinal data could add better explanations regarding the proposed
relationships. Firms’ capabilities are evolving with time and certain capabilities may become
advantages while others may also lose their advantage. This can be something to further
investigate regarding the relation of network capability and ICT capability to innovativeness
and performance. Moreover, the marginal negative interaction effect needs further
investigation. Possibly adding some new variables, such as slack resources, could advance
explanations regarding the achieved results. Perhaps a three-way interaction effect between
the two capabilities and slack resources could be something to consider in future studies as it
is probable that with the possession of extra resources small firms may be able to gain from
both capabilities. Finally, the present study is limited to the context of technology-based small
firms and includes data only from Swedish firms. Future studies are encouraged to replicate
similar studies in other industries and countries.
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Appendix A
Construct

Coordination

Relational skills

Building new relations

Items
Loading Alpha
Mean
S.D
In our firms
...we analyze what we would like and desire to achieve
0,78
with which partner
...we develop relations with each partner based on what
0,68
0,74
1,39
1,01
they can contribute
...we discuss regularly with our partners how we can
0,73
support each other
...we have the ability to build good personal
relationships with our business partners
...we can deal flexibly with our partners
...we almost always solve problems constructively with
our partners

0,69

...we are constantly open to new relations with new
partners
...we have the ability to initiate a mutual relationship
with new partners

0,81

0,78
0,83

0,76

0,83

1,99

0,87

0,82

1,86

1,04

0,87

1,41

1,04

0,76

1,77

1,01

0,76

1,69

0,71

0,75

3,82

1,36

0,78

4,34

1,36

0,75

3,85

1,31

0,76

4,01

1,12

0,86
...we have our eyes open to find new partners
Partner knowledge

...we know our partners’ markets
...we know our partners’ products/procedures/services
...we know our partners’ strengths and weaknesses

Internal
communication

ICT collaboration

ICT communication

ICT capability

0,86

...we have regular meetings for every project

0,75

...employees develop informal contacts among
themselves
...managers and employees often give feedback to each
other

0,87

Networking capability Coordination
Relational skills
Building new relations
Partner knowledge
Internal communication

ICT internal use

0,83
0,82

0,79

0,79
0,79
0,68
0,75
0,56

The extent to which your company uses ICT in this
area:
...access information (e.g. market, customer)
...enable strategic planning
...enable cost savings
...enable competence/skills development for employees

0,69*
0,79*
0,69*
0,61*

...maintain collaboration with existing business partners
...establish business collaborations with new partners
...enable work flexibility (e.g. work outside the office)

0,84*
0,78*
0,63*

...handle communication within the firm (e.g. intranet)
...handle external communication with the firm’s
stakeholders (e.g. extranet)
...promote marketing activities

0,66*
0,82*

ICT internal use
ICT collboration
ICT communication

0,80*
0,80*
0,81*

0,57*

Liktert scale: -3 to +3; *Likert scale: 1 to 6
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Construct

Items
In our firms

Innovativeness

Mean

S.D

0,81
...we are often first to introduce new ways of working
...we often introduce new products and services which
are at the cutting edge of technology
...we are constantly improving our business processes
... we are often first to market new products and
services
... we are willing to try new ways of doing things and
seek unusual, novel solutions

Firm performance

Loading Alpha

In relation to your colleagues within your principle
industry
...our profit level is
….our level of customer satisfaction is
...our level regarding customer loyalty is
...our sales growth on established markets is
...our market growth on new market is

0,84
0,56

0,81

1,14

1,04

0,65

0,84

0,79

0,86
0,67

0,51
0,69
0,64
0,79
0,61

Liktert scale: -3 to +3; *Likert scale: 1 to 6
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ICT-related small firms with
different collaborative network
structures: different species or
variations on a theme?
Vinit Parida and Mats Westerberg

INTRODUCTION
Small firms make up the backbone of the modern economy and are an
important source of employment and growth (Storey, 1994). Thus, it is
essential to understand more about them and how they become successful. As these firms constitute a large heterogeneous group, we have in this
study focused on a single industry, namely ICT (information and communication technology) related small firms. These firms deal with technologically oriented products or services, such as developing software, mobile
functions and so on. This industry is interesting for several reasons. First,
small firms operating in this high-tech industry have the potential to work
globally, since many tools in the ICT-related firms tend to be the same all
over the world. Second, as they represent a high growth potential industry,
they have the potential to generate a higher level of employment and economic development compared with other industries (Delmar et al., 2003).
Third, as these firms operate in a dynamic environment, securing their
source of competitiveness holds special and urgent value. Finally, many
ICT-related small firms are important partners to other firms, which indicates that securing success for this industry can also benefit other firms.
Taken together, ICT-related small firms are the forerunners in developing
global markets that benefit both themselves and other firms they work
with. Investigating how these firms operate and achieve competitive
advantage is therefore interesting for both researchers and practitioners.
Even if heterogeneity is decreased, all ICT-related small firms are certainly not similar. An important aspect that may separate different firms
in this industry from each other is how they choose to collaborate with
other firms. In Sweden, some 60 per cent of small firms have some kind
of organized collaboration with at least one other firm and another 15
254
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per cent have some sort of collaboration with another type of partner
(Westerberg and Ylinenpää, 2003). Therefore, a firm’s collaborative
network structure seems to be a potential construct for reducing heterogeneity. Traditionally, network structure represents ‘the pattern of relationships that are engendered from the direct and indirect ties between actors’
(Hoang and Antoncic, 2003, p. 166). However, this study focuses only
on those ties or relationships that are strategic (contributing to the firm’s
revenue) and repetitive (represented by continuous interactions) in nature.
By doing so, we only focus on those relationships that have important
value for the small firms. In addition, a firm’s collaborative network structure can have three dimensions, namely the type of partner (for example,
small firms, large firms, universities or government agencies); the type of
relationship with the partner (supplier, customer or other) and finally, the
number of relations in each category. For different structures of partner
setup, other characteristics of the firm, and also how these characteristics
are linked to performance, may differ. Therefore, this study uses collaborative network structure as a basis for the analysis and investigates whether
firms displaying dissimilar collaborative network structures also display
differences in other areas. The characteristics we touch upon in this study
are networking capability, ICT capability and entrepreneurial orientation.
The motivation for selecting each of these constructs is presented next.
The first differentiating characteristic in our study is ‘entrepreneurial
orientation’ (EO). EO is also our chosen dependent variable because it has
been shown to have a stable relation to firm performance in several studies
and when environmental dynamism is higher, this link tends to be greater
(Wiklund, 1999; Lumpkin and Dess, 1996; Walter et al., 2006). Thus,
by being proactive, risk taking and innovative, a small firm can achieve
competitive advantage in a more dynamic environment (Covin and Slevin,
1991). Regarding the level of EO and network structure, it would be interesting to explore whether the level of EO differs for different types of collaborative networks and whether there are different links to EO from other
firm characteristics, depending on the collaborative network structure.
The ‘other characteristics’ that we study as independent variables are
general characteristics such as firm age, firm size (number of employees
and turnover), and firm capabilities. Regarding firm capabilities, we
address two specific capabilities, namely networking and ICT (information and communication technology) capability. Networking capability is
defined as a firm’s ‘ability to develop and utilize inter-organizational relationships to gain access to various resources held by other actors’ (Walter
et al., 2006, p. 542). Thus, having ample networking capability seems to
be the key to getting a functional collaborative network. Firms with previous experience of networking can be more capable than firms without
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any previous experience (Gulati et al., 2000). Since we study small firms
operating in a high-technology industry, we expect them to be extensive
users of networking and also to have significant networking capability
(Hagedoorn et al., 2006). Furthermore, it has been observed that high
networking capability leads to being more entrepreneurial and achieving
better performance (Walter et al., 2006). Furthermore, as the firms under
study are ICT-related small firms, we expect many of them to be high on
ICT capability. According to Matlay and Addis (2003), ICT capability
can be broadly defined as firm’s ability to use a wide array of technology, ranging from database programs to local area networks. In simpler
terms, ICT capability is a firm’s ability to strategically use information
and communication technology in their business activities such as use of
emails, websites, e-commerce, web conferencing, intranet, extranet and
other similar functions. By limiting our study to strategically used ICT
capability, we stress high level ICT usages that can lead to competitive
advantage (Johannessen et al., 1999). For small firms, ICT capability can
be especially valuable, as ICT can bring many advantages at relatively low
cost. By a rather low investment in ICT, a small firm can achieve a high
degree of effectiveness and innovativeness (Venkatraman, 1994; Gago and
Rubalcaba, 2007). It will therefore be interesting to observe the level of
networking and ICT capability for small firms with different collaborative
network structures and also how these capabilities are related to EO.
Based on the above background, the purpose of this study is to investigate how different collaborative network structures of ICT-related small
firms can be linked to ICT and networking capabilities and entrepreneurial orientation, both in terms of absolute levels and in terms of relations
between capabilities and entrepreneurial orientation. This purpose can be
further sub-divided into three research questions:
●
●

●

RQ1: Can ICT-related small firms be differentiated based on their
collaborative network structure?
RQ2: Do ICT-related small firms with dissimilar collaborative
network structures also have dissimilarity in terms of their ICT
capability, networking capability and entrepreneurial orientation?
RQ3: Does the influence of ICT capability and network capability
on entrepreneurial orientation differ based on an ICT-related small
firm’s collaborative network structure?

This study has two main contributions. First, it aims to differentiate
small firms based on their collaborative network structure and so will
contribute towards the literature of ‘inter-organization network research’
(Kale et al., 2002; Anand and Khanna, 2000; Powell et al., 1996). Second,
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our study does not only relate inter-firm networking to entrepreneurial
orientation, but also relates network structure to entrepreneurial orientation, both directly in terms of differences in absolute levels and indirectly
in terms of relations. Therefore, this chapter also contributes towards the
entrepreneurship literature (Lumpkin and Dess, 1996; Wiklund, 1999;
Covin and Slevin, 1991). This study is divided into five sections. After
the introduction, we discuss the theoretical background of this study.
In the third section, the methodological aspects are presented followed by
the empirical results in the fourth section. Finally, in the last section we
discuss the results and offer some conclusions regarding the research.

LITERATURE REVIEW
Why do small firms network? What are the underlying reasons for it?
When reviewing the literature, there were several answers offered. When
boiling it down, it seems the main benefits of networking for small firms
come in the form of access to technical or commercial resources (Hoang
and Antoncic, 2003; Baum et al., 2000), enhanced organizational learning (Kale et al., 2002; Oliver, 2001) and innovation (Pittaway et al., 2004;
Powell et al., 1996). During the start-up phase, a small firm’s network can
provide it with external knowledge and guidance. Networking also helps
small firms to get noticed and recognized in their respective industry.
According to Stuart (2000), this recognition or legitimacy has links to
better performance. The inter-firm relationships can also facilitate organizational learning. However, assuming that learning within the organizational structure is complex, it will be even more complex in a network
setting. Thus firms also have to be capable of identifying and using
external knowledge for learning, which closely relates to the concept of
‘absorptive capability’, that is, a firm’s ability and capacity to identify and
utilize external knowledge for commercial success (Cohen and Levinthal,
1990). According to Oliver (2001), learning from networking is not linear
throughout the life cycle of small firms. The level of learning differs based
on the experience and needs of the firms. Finally, one of the most critical
outcomes from networking results in innovations. According to Powell
et al. (1996), the locus of innovation is no longer within individual firms
but in their network. When firms collaborate, new ideas emerge because
each firm brings its unique competence to the network. The chances of a
successful innovation increase when it is developed within a network as it
tends to be more technologically and economically viable (Pittaway et al.,
2004). Now that we have established the main benefits from networking,
we focus on the firm’s collaborative network structure.
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Collaborative Network Structure
Networking is considered to be an important activity by both small and
larger firms (Oliver, 2001; Lorenzoni and Lipparini, 1999). However, each
firm has its own unique way of collaborating with other firms, but it is still
likely that we will find similarities in the collaborative network structure
among a population of firms. The view of differentiating small firms based
on their collaborative network structure has not been widely researched
(Pittaway et al., 2004) and was motivated based on our qualitative prestudy of three small ICT-related Swedish firms (Parida and Westerberg,
2006). One of the main findings from the pre-study was the occurrence of
different collaborative network structures used by the small firms. Each
firm’s collaborative network structure was not just limited to its networking activity, but was also linked to its entire business model and strategy.
For example, one of the firms collaborating with many small firms located
a long distance away invested heavily in ICT capability because the CEO
believed that it was the only way the firm could maintain close functional
relations with its partners.
As explained before, we examine a firm’s collaborative network structure from three dimensions. First, the type of partner, which can be small
firms, large firms, universities or government agencies; second, the type
of relation with the partner (supplier, customer or other); and third, the
number of relations in each category. In addition, we only focus on those
ties or relationships that are strategic (contributing to the firm’s revenue)
and repetitive (continuing interactions) in nature. This results in identification of only other actors’ relationships that are valuable to the focal firm.
So why is it interesting to group firms based on their collaborative
network structure? According to Ostgaard and Birley (1994), looking into
different network structures helps us to understand more about firms. Firms
develop different network structures, because they want to have a specific
strategic focus (Koch, 2004) or an innovation focus (Gemunden et al.,
1996). Alternatively, they aim towards a different performance level (Baum
et al., 2000). From the literature review, we found only a handful of studies
that have investigated the effects of networking structure. A study by Koch
(2004) examined one segment that collaborated with few companies and a
software house, and another with a more complex and extensive innovation
network. The results showed that negotiations, shifting positions and interaction between internal and external collaborating actors are important for
network success. In another study, seven different types of technologically
oriented network configurations were identified. The results showed that different network configurations have different outcomes in terms of product
and process innovation (Gemunden et al., 1996). Furthermore, Ostgaard
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and Birley (1994) empirically supported the idea that entrepreneurial firms
often formed network structures based on their strategic orientation compared to other firms. Thus, we believe that differentiating small firms based
on their collaborative network structure should provide us with interesting
and diverse results as indicated by previous studies.
Firms tend to have relations with various partners, such as customers,
suppliers, competitors, or public organizations (universities or government institutions) (Walter et al., 2006). Let us briefly examine the main
reasons for becoming involved with each partner.
Customer collaboration
According to Pittaway et al. (2004), collaborating with customers is the
most favoured form of collaboration for achieving innovation. Customer
involvement in the production process makes the end product closer to
the firms’ needs and wants (Jacob, 2006). In high-technology industries,
small firms collaborate with large firms at customer level because they lack
marketing capabilities. Thus through collaboration small firms are able to
sell their products to a large number of customers and, according to Jacob
(2006), such customer integration has direct links to market success.
Supplier collaboration
Small firms usually collaborate with suppliers with long-term plans as
they commit significant resources to these forms of collaboration. Strong
collaboration creates a sense of belonging and trust, which helps in motivating different actors to focus more on network goals rather than their
own goal. Furthermore, as repeated transactions occur with suppliers,
small firms are able to reduce the costs of production, improve the quality
of products and services, increase the rate of product development, and
improve the level of productivity (Bradley et al., 2006; Arend, 2006).
Partnership collaboration
This form of collaboration can involve actors or partners that don’t necessarily share any direct relationships through their value chain. These actors
form partnerships with different motives; for example, a university might
collaborate in partnership to spread and publish knowledge of its research
work. Similarly, government institutions might collaborate with firms to
support regional development in the form of employment and increased
taxes (Etzkowitz and Leydesdorff, 2000). Small firms can also form
partnerships with larger firms to enter international markets (Audretsch
and Feldman, 2003); with universities to get new and high technological
knowledge (Pittaway et al., 2004); and with government institutions to
gain recognition and legitimacy (Baum and Oliver, 1991).

260

Entrepreneurship and growth

Entrepreneurial Orientation
Entrepreneurial orientation captures the firm-level practices, decision
making style and strategic orientation of an entrepreneurially oriented
firm (Lumpkin and Dess, 1996). Entrepreneurial orientation is, as we have
already noted, our dependant variable and proxy for competitiveness. It
has been proposed that small firms operating in a turbulent business environment can achieve competitive advantage by acting entrepreneurially,
which fits the firm under study (Covin and Slevin, 1991; Wiklund, 1999).
EO has also shown a stable relation to firm performance and, as Madsen
(2007) observed in a longitudinal study of Norwegian small and medium
sized firms, there is a link between EO and better firm performance in term
of employment growth.
There are five main dimensions of EO, namely innovativeness, risk-taking, proactiveness, autonomy, and competitive aggressiveness (Lumpkin
and Dess, 1996), although most studies measure EO by the first three
dimensions. Innovativeness implies a firm’s willingness to support new
ideas, creativity and experimentation, which will result in changing the
firm’s traditional business practices. Proactiveness is about a firm’s ability
to be prepared for any unexpected scenario and act at an early stage, which
can help a firm to change threats into opportunities. Finally, risk-taking
is associated with a firm’s readiness to take daring actions that might lead
to substantial losses. It also implies that a firm might invest in unknown
ventures where outcomes are unknown but promising (Lumpkin and
Dess, 1996). Many studies have supported the idea that successful entrepreneurs are highly active in networking and also achieve better growth
(Lee et al., 2001). In our study, it would be interesting to investigate how
ICT and networking capability link with EO for small firms with different
collaborative network structures.
Network and ICT Capabilities
The previous section explains the importance of external links for achieving access to different benefits. However, this process is not simple and
before firms are able to utilize external links, they need to possess and
structure their own capabilities (Bougrain and Haudeville, 2002). In
this study, we have focused on two seemingly important capabilities for
networking and competitiveness, namely networking capability and ICT
capability. According to Walter et al. (2006, p. 542), network capability is
the ‘firm’s ability to develop and utilize inter-organizational relationships
to gain access to various resources held by other actors’. They conceptualized networking capability as a multidimensional construct consisting of
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four components, namely coordination, relational skills, partner knowledge and internal communication. All these components are distinct
but still related. For example, firms with good relationship skills will be
able to get access to external knowledge that, in turn, can enhance their
partner knowledge. A firm’s coordination activities help it in synchronizing with different external partners and achieving mutual benefits. Partner
knowledge can be important for small firms, as it allows them to better
understand and utilize their relationships (Anand and Khanna, 2002).
Good partner knowledge can lead to stable and long-term relationships
between different actors because they clearly understand each other’s
needs and wants. Relationship skills refer to a firm’s ability to maintain
healthy relationships, and are an important component of networking capability as firms with such social skills are able to manage several
relationships. Effective internal communication is the life-blood of an
organization. According to Walter et al. (2006), it is important from a relationship perspective that appropriate partner information is disseminated
through effective internal communication channels. This also enhances
firms’ learning ability as they are able to reduce misunderstandings and
create synergies between partners (Cohen and Levinthal, 1990). These four
components capture network capability to some extent, but we feel that
previous authors have missed an important aspect related to the building
of new relationships. Thus, we add a new component that is related to the
building of new relationships, which refers to firms’ ability to be open to
new relationships with new partners. This requires firms to be proactive
and to initiate the contact with a new partner. Overall, it can be assumed
that firms with a high networking capability will be able to more effectively
use their network compared to firms lacking such capability.
A firm with high network capability will be able to identify prospective partners, establish relationships, and utilize the relationships to build
competitiveness. However, not all inter-firm relationships are beneficial
as some can be difficult to manage and complex in nature (Anand and
Khanna, 2000). Thus, firms with a high level of networking capability
should be able to strategically position themselves in a network and form
relationships with selective strategic partners (Hagedoorn et al., 2006). The
ability to form and manage a partnership is important in all industries, but
the relevance of such a capability is particularly high in technologically
related industries. In a technological industry, the business environment is
rapidly changing and this influences firms to innovate regularly, especially
as many authors believe that networking can enhance a firm’s ability to
innovative (Pittaway et al., 2004; Powell et al., 1996). It can also provide
new knowledge that can be a source of idea generation and can help it
gather information to recognize entrepreneurial opportunities (Hoang
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and Antoncic, 2003). Thus we can visualize a strong link between network
capability and EO.
Similar to networking capability, ICT capability is also an essential tool
for promoting networking. In this technologically driven era, ICT capability enables firms to develop an effective communication infrastructure
(Dholakia and Kshetri, 2004). From the literature review, we are able to
identify three key aspects of ICT, namely for internal use (Levy et al., 2001),
use for collaboration (Sarshar and Isikdag, 2004; Levy et al., 2001), and use
for communication (Martin and Matlay, 2001). The use of ICT within a
small firm can be at different levels and it will accordingly influence organizational skills, knowledge and competence (Caldeira and Ward, 2003). The
most basic use of ICT comes in the form of lowering the cost of production,
better document handling, and making the internal processes efficient (Levy
et al., 2001). Small firms can also use ICT as an important tool for keeping a
check on competitors and new ideas. This makes it possible for them to take
calculated risks and have effective strategic planning (Fillis et al., 2003).
Small firms can also use virtual teams or groupware applications through
which they can be in constant communication with their collaborative partners (Sarshar and Isikdag, 2004). This leads to a continuous flow of external
information, which can enhance learning for the small firm (Venkatraman,
1994). According to Ruiz-Mercader et al. (2006), when small firms use
ICT they increase the individual’s capacity to learn by creating knowledge
through the extension of memory and effective communication. Thus, an
increase in individual knowledge has a significant impact on organizational
learning, which positively affects firm performance. External knowledge is
important for the learning process and firms with ICT capability are able to
take advantage of this opportunity. The investment required by small firms
to utilize technological tools is relatively low compared to the benefits they
can achieve. One important benefit involves the possibility of collaborating
with several actors and therefore small firms are no longer limited because
of their size but have an increased opportunity for international business
and collaboration (Dholakia and Kshetri, 2004). They can achieve quicker
and better performance even in the initial stages.
Some studies argue that using ICT does not necessarily lead to competitive advantage. As most of the ICT tools are readily available for all firms,
they don’t yield any specific advantage (Johannessen, 1994; Venkatraman,
1994). The expression ‘productivity paradox’ has also been used to explain
this statement. However, we believe that ICT capability is important for
most small firms, and it should be particularly vital for ICT-related small
firms (Lee et al., 2001). According to the quantitative study by Johannessen
et al. (1999), ICT is positively related to innovation and performance, which
is a result of the fact that learning and change are achieved by the use of ICT
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in Norwegian IT companies. It can be assumed that when firms are technologically strong and have a large network, they need a good information and
communication flow. This should enhance their skills of environmental scanning that would make them well informed about the external environment
and better equipped to take calculative risks and act proactively. Thus, we
expect that a firm’s ICT capability will influence its EO and firms with high
ICT capability will have a more extensive collaborative network structure.
We now go on to test whether we can find different collaborative
network structures among small ICT-related firms and to see if there are
links between ICT capability, networking capability and EO. In doing so,
we will next outline the methodological considerations of the study.

RESEARCH METHODOLOGY
Data Collection and Sample
The research sample consisted of small firms working within the ICT
sector in Sweden. The current study is mainly exploratory and is a continuation of a pre-study that was done the previous year (Parida and
Westerberg, 2006). Taking the pre-study as the baseline, the studied firms’
Swedish industry index code (SNI code: 72 220) was obtained. This code
indicates consultancy-related computer systems or computer software firms.
Sample firms were either manufacturing or trading with ICT products or
services. When we searched on this code, we found approximately 9000
active firms, and after putting in parameters of fewer than 50 employees
(i.e. small firms according to EU definition) and more than one million
Swedish kronor in sales (to ensure an active firm), we ended up with 3907
active firms, which was considered as the total population. From 3907
firms, 1471 were selected for the study in the following way. First, the
3907 firms were divided into five groups based on number of employees:
885 firms have one employee, 983 have two employees, 868 have three
to five employees, 473 have six to nine employees and 698 have ten to 49
employees. The goal was to achieve a total number of usable responses
exceeding 300, which with a response rate of 20 per cent meant that we
needed about 1500 to start with. Even though the smallest companies (in
terms of employees) are interesting for study, it was not deemed appropriate that they should be sampled in relation to their actual numbers (i.e. as
a random sample over the population) otherwise the vast majority of firms
studied would be (small) micro firms. Therefore, a random sample of 100
were drawn from the first three categories, while the entire population was
chosen for the latter two. This means that our study reflects the six to 49

264

Entrepreneurship and growth

employee firms to a higher degree than if we had drawn a random sample
from the entire population of small firms.
Three waves of questionnaires were sent by mail during May–July 2007.
Each questionnaire included three items: (1) a cover letter, (2) a business
reply envelope and (3) an eight-page questionnaire. The cover letter was
addressed to the chief executive officer (CEO) of the firm, explaining the
motivation for this study. As the unit of analysis was at firm level, and to
get a holistic view of firms’ operations, it was deemed most appropriate
to send the questionnaire to the CEO. The cover letter was signed by the
researchers and personalized for each firm. Furthermore, within the cover
letter three options were available, which made it clear as to who was not
part of the sample. First, all firms should be working with ICT-related
products or services; second, they should have more then one million
Swedish kronor in sales during last year; and finally, the firm should still
be actively conducting business.
From the sample of 1471 firms, 93 were taken out since they did not
meet at least one of the three mentioned criteria. Furthermore, six questionnaires did not reach the identified firms and it was not possible to
contact them. This reduced the sample size to 1372 firms. We received 306
replies. Of these, four were filled out incorrectly, one was a duplicate, and
ten came from firms where the CEO addressed another entity than the one
targeted (e.g. a group instead of a single firm). Thus, the workable questionnaires were reduced to 291, giving us a response rate of 21 per cent.
From these, 257 were used in this analysis, as a result of missing data in
the categories used in this chapter, which makes the usable response rate
just below 19 per cent. Although this is not very high, it is sufficient for
adequate statistical analysis.
Measurements
In the study, we have used four main variables, namely, collaborative
network structure, entrepreneurial orientation, network capability and
ICT capability. For all the items (except collaborative network structure)
seven-point Likert scales were used, ranging from ‘strongly disagree’ to
‘strongly agree’ (see Appendix Table 12A.1).
Collaborative network structure
Collaborative network structure was measured by asking respondents to
state the number of organizations they have strategic and repetitive contact
with in ten different categories. These categories are small firms as customer,
supplier or partner; large firms as customer, supplier or partner; government agency as customer or partner; and university as customer or partner.
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ICT capability
The measurement for ICT capability has been partially adopted from
the study of Johannessen et al. (1999) and modified based on our own
pre-study of three small Swedish firms in the ICT sector (Parida and
Westerberg, 2006). We were able to identify 13 different items that measured different strategic use of ICT. After performing factor analysis, we
divided the ICT capability into three main groups based on use of technology for collaboration (3 items), communication (3 items) and internal
purpose (4 items) by ICT-related small firms. The alpha-values of ICT
capability were satisfactory (collaboration; a = 0.78; communication; a =
0.64; and internal a = 0.75).
Network capability
This variable was mainly measured based on the scale developed by
Walter et al. (2006). They conceptualize it as a higher order construct comprising four components (coordination activity, relational skills, partner
knowledge, and internal communication). We added another component,
namely building new relationships, as a fifth aspect of network capability. All components had three items each. All five sub-aspects of network
capability showed good measurement properties, but since we only use it
as a single construct we only report reliability for network capability as a
whole (a = 0.76).
Entrepreneurial orientation
This was our dependent variable for the regression analysis and was measured based on the scale developed by Lumpkin and Dess (1996), where
we consider three of the five aspects of EO, namely the ‘classical’ innovativeness (3 items), proactiveness (3 items), and risk-taking (3 items). The
a-value for EO was 0.73, indicating a reliable scale.
In this study, we have five control variables. To control for the environment we use dynamism, hostility and heterogeneity. The measurement
scale for environment was according to the study by Miller and Friesen
(1983). Firm size was measured using the log-number of employees, and
age of the firm was calculated using log-number of the years the firm had
been in operation.
Data Analysis
We carried out our analysis using software package SPSS (statistical
package of social science) version 14.0. Initially, we used factor analysis
to observe any irregularity and whether the items formed as expected.
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Using the option of automatic categorization, we divided each of the ten
aspects of collaborative network relations (such as university as partner)
into seven categories. This was done to standardize each aspect before the
cluster analysis. Using the ten standardized aspects as input variables, we
performed a number of K-mean cluster analyses. The only solution with
clear distinction between clusters was the two cluster solution, basically
dividing the firms into one group having a relatively weak collaborative
network structure and one group having a relatively strong collaborative
network structure. These two clusters were then divided into four by splitting the two into a high networking capability group (≥2.00 on a scale from
23 to 13) and low networking capability group (,2.00). By doing this, we
formed two ‘matching’ clusters, where the level of networking capability is
in line with the size of the collaborative structure, and two ‘mismatching’
clusters, where we have firms with low networking capability and a strong
collaborative network structure, and vice versa. This will enable us to see if
the clusters need to be matched for results to be positive. The levels for most
variables in each cluster are stated as low (.0.25 below mean), medium
(mean ± 0.25) and high (.0.25 above mean) based on their relation to the
overall mean. To distinguish differences in absolute level, ANOVA and
t-tests were performed. Finally, for relational level, hierarchical regression
analysis was performed with EO as the dependent variable for all firms and
each cluster.

RESULTS
This section is divided into two parts. The first part presents the results
of absolute effects, which were obtained by performing cluster analysis,
ANOVA and t-tests. The second part presents the relational effects, which
were based on the regression analysis.
Absolute Levels
As indicated, we formed four different clusters (groups) within the ICTrelated small firm based on level of collaboration and level of networking (see Table 12.1). These are low collaboration with low networking
capability (cluster I), low collaboration with high networking capability
(cluster II), high collaboration with low networking capability (cluster
III) and high collaboration with high networking capability (cluster IV).
As can be noted, firms within cluster IV were mostly high on all the forms
of relationships with large firms, small firms, government institutions and
university, whereas cluster I was low on all such relationships. Cluster II
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Cluster analysis for ICT-related small firms
Low collaboration

Small customer
Small supplier
Small partnership
Large customer
Large supplier
Large partnership
Government customer
Government partnership
University customer
University partnership
Networking capability
Mean firm size (employees)
Mean firm size (turnover)
Mean firm age
ICT internal use
ICT collaboration
ICT communication
Entrepreneurial orientation

High collaboration

Cluster I
Low
networking
capability
(N = 96)

Cluster II
High
networking
capability
(N = 34)

Cluster III
Low
networking
capability
(N = 75)

Cluster IV
High
networking
capability
(N = 52)

Low
Low
Low
Low
Low
Low
Low
Medium
Low
Medium
Medium
11
10
11
Low
Medium
Low
Low

Low
Low
Low
Low
Low
Low
Low
Medium
Low
Medium
High
14
19
9
High
High
Medium
High

High
High
High
High
High
High
High
Medium
High
Medium
Medium
18
20
12
Medium
Medium
Medium
High

High
High
High
High
High
High
High
Medium
Medium
Medium
High
21
26
12
Medium
High
High
High

Note: When there are differences between different levels of clusters based on the t-test,
the highest ones are bold. Cluster level is italic when they are lower than bold. And bold
italics are used when cluster levels are lower than bold but higher than italic. All levels that
have no significance (p < 0.05) are neither in bold nor in italic.

was quite similar to cluster I but still a bit different, such as in the case of
relations with large firms as partners. Likewise cluster III was quite similar
to cluster IV but still different such as in the case of relations with universities as customers.
In terms of firm size (turnover and employees), clusters I and II were
lower than cluster III and IV. For firm age, cluster II is younger than clusters III and IV. Networking capability was naturally high for clusters II
and IV and low for clusters I and III. ICT use for collaboration was lowest
in clusters I and III and highest in clusters II and IV. For ICT communication and internal use, cluster I was lower than all the others. Finally, for
entrepreneurial orientation cluster I was significantly lower than all the
other clusters.
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Relationship Levels (Capabilities and Entrepreneurial Orientation)
Table 12.2 recapitulates the results from the regression analyses that were
performed to observe the effects of ICT capability and networking capability on entrepreneurial orientation for each cluster and for the sample as
a whole. In Model I, the analysis includes all firms in the sample. In this
model, networking capability (B = 0.26; p , 0.05) has a medium significant effect on EO, and ICT capability for internal use (B = 0.10; p , 0.10)
and communication (B = 0.10; p , 0.10) have a weak significant effect on
EO. In Model II (96 firms) including the firms with low collaboration and
low networking capability, networking capability (B = 0.55; p , 0.01) has
a strong significant effect on EO, while ICT capability for communication
(B = 0.17; p , 0.05) has a medium significant effect. In Models III–V, the
overall F-value is not significant, which means that there exits no relationship between the capabilities and EO in these three clusters. Regarding
control variables, firm size has a strong significant effect on EO, indicating
that larger firms tend to be more entrepreneurial. Environmental hostility
also tends to breed EO.

DISCUSSION AND CONCLUSION
Discussion
We started this study with three research questions, namely (1) to investigate whether ICT-related small firms could be divided into different
clusters based on their network structure and, if so, investigate (2) how
the absolute levels of our independent and control variables differ between
the clusters, and (3) how ICT and networking capabilities are linked to
entrepreneurial orientation within each cluster. This way of studying small
firms on the basis of their collaborative networking structure has seldom
been reported (Pittaway et al., 2004). We were able to identify four different clusters and to observe differences in terms of their networking capability, ICT capability, entrepreneurial orientation, firm age, and firm size.
Looking specifically at collaboration structure, networking capability and
ICT capability, there were some interesting outcomes (Figure 12.1).
Cluster I includes the small firms that have few collaboration partners
and low networking capability. These firms seems to be at a disadvantage
as they have relatively few contacts and also lack the capability to establish
new ones or even maintain existing ones. Many authors have acknowledged that external ties are an important source of new knowledge and
competitive advantage, especially in a competitive business environment
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0.21
0.18
0.99
0.09
7.57
0.00

0.10*
0.01
0.10*
0.26**

0.19***
0.18*
20.00
0.19***
0.00

Notes:
Dependent variable: entrepreneurial orientation.
* p < 0.10, ** p < 0.05, *** p < 0.01.

0.11
0.09
1.04
0.11
6.64
0.00

0.30***
0.15
0.05
0.13*
0.06

Model I
All firms
(N = 257)

0.26
0.22
0.96
0.26
6.30
0.00

0.39
0.32
0.89
0.12
5.94
0.00

20.04
20.06
0.17**
0.55***
0.20
0.06
1.19
0.20
1.42
0.25

0.33
0.07
1.18
0.12
1.29
0.29

0.35*
20.25
20.17
0.71

0.12
0.31
20.26
0.67**
20.05

Model III
High networking
capability
(N = 34)

0.47***
0.29***
0.16
0.08
0.15
0.27
0.09
20.01
20.21
20.01
0.07
0.68**
0.11
0.06
20.03

Model II
Low networking
capability
(N = 96)

Low collaboration

Regression analysis for ICT-related small firms

Firm size
Firm age
Environmental dynamism
Environmental hostility
Environmental
heterogeneity
ICT internal use
ICT collaboration
ICT communication
Networking capability
Model summary
R2
R2 adjusted
Std. error of the estimate
R2 change
F
Sig.

Table 12.2

0.04
20.03
1.05
0.04
0.51
0.76

0.02
0.10
20.01
0.20
20.05

0.16
0.04
1.01
0.12
1.37
0.22

0.1
0.28**
20.06
0.09

0.08
0.14
20.04
0.23
20.3

Model VI
Low networking
capability
(N = 75)

0.07
20.02
1.06
0.07
0.75
0.59

20.15
0.38
0.06
0.13
0.06

0.24
0.08
1.00
0.17
1.50
0.18

0.13
20.05
0.20
0.72

20.06
0.19
0.02
0.18
0.09

Model V
High networking
capability
(N = 52)

High collaboration
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Cluster III

Cluster IV

(Stuck with Contacts)

(At Full Potential)

Cluster I

Cluster II

(Stuck without Contacts)

(On the Move)

High
Network
Structure

Low

Low
Figure 12.1

ICT & Networking
Capabilities

High

Effect of different capabilities and networking structure for
ICT-related small firms

(Pittaway et al., 2004; Cohen and Levinthal, 1990). This also holds true
here, since firms in cluster I have a significantly lower entrepreneurial orientation than the other firms. The firms in cluster I also have the lowest
level of ICT capability, which means that they are not able to strategically
utilize ICT and still use it for ad hoc processes. In any case, this would also
work against their growth potential (Venkatraman, 1994). We have named
this cluster ‘stuck without contacts’. However, since the regression analysis
pointed to a rather strong relation between the capabilities (networking
and ICT for communication) and entrepreneurial orientation, firms in this
cluster may improve their position by building these capabilities and thus
move towards cluster II. While it is also possible to move towards cluster
III, it seems inappropriate to build a larger network without having a
strong networking capability.
In cluster II, we find the firms that have few collaboration partners but
high networking capability. These firms were the youngest in the group
and although they currently have a rather low collaboration level, they
have the ability to change collaboration partners and also to build a
stronger collaboration network. Thus, we have named them small firms
‘on the move’. Firms in cluster II were not only high on networking capability but also high on ICT capability. This gives them an advantage as,
in terms of networking capability, they had positioned themselves in the
right place for future alliances (Hagedoorn et al., 2006). Also, in terms of
ICT capability, they can use their technological infrastructure to support
internal and external processes for building competitive advantage. These
small firms were high on entrepreneurial orientation, which lends supports
to authors like Kale et al. (2002) and Gulati et al. (2000) arguing that it’s
not having a lot of collaboration that is important, but rather to have the
right collaboration with selected partners. However, it is also possible that
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they can use their networking and ICT capability and build more fruitful
collaborations and move towards cluster IV as very competitive firms.
Cluster III is where we find firms with many collaborative partners but
low networking capability. This seems to be a mismatch since they have
a lot of contacts and yet lack the capability to manage these in a way that
is beneficial for the firm in the long run. Thus, the name ‘stuck with contacts’. These firms might have invested in many relations but because they
have low networking capability, the outcome might be uncertain. Firms
within cluster III were also low on ICT capability, which could work
against them as without an appropriate level of technological competence,
they might find difficult to support several technology-oriented activities,
such as using intranet and extranet functions. However, these small firms
have the same level of entrepreneurial orientation as clusters II and IV,
which means that they are obviously doing fine presently. Over time, if it
becomes necessary to renew the network, these firms may face severe problems if they do not develop their capabilities. Therefore, we would like to
have a longitudinal dimension where we would be able to detect whether
firms in this cluster only manage for a short while or are able to compete
successfully for an extended period.
Finally, cluster IV are the firms with many collaboration partners and
high networking capability, thus we call them ‘at full potential’. Moreover
they are high users of ICT for all three areas (i.e. internal purpose, collaboration and communication). Cluster IV firms are a good example of
firms who can combine an extensive collaborative network with ICT and
networking capability to achieve entrepreneurial orientation. Thus, we
believe that if small firms are able to find the right balance between ICT
and networking capability, they will not only perform better but will also
increase the possibility of future growth. However, as the entrepreneurial
orientation is at the same level in this cluster as in clusters II and III, we
can’t say that these firms are the most competitive. Again, we would need
a longitudinal dimension to untangle the key to success in the longer
perspective.
As noted before, we performed regression analysis with entrepreneurial
orientation as our dependent variable for all clusters and for the entire
sample of firms. Looking at the entire sample, there is a link between entrepreneurial orientation and capability for ICT (internal and communication use) and networking among our firms. Entrepreneurial orientation is
linked to proactiveness, risk-taking and innovativeness. By having a high
networking capability, firms can create a cushion against environmental threats and can take more daring actions (Lorenzoni and Lipparini,
1999). Also, access to external information is the most important source
of innovation (Powell et al., 1996; Pittaway et al., 2004). Small firms can
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also use ICT for environmental scanning and to scan for changes that
can enhance their ability to be proactive (Fillis et al., 2003). Also, communicating new information within and outside the firm by the use of an
intranet or extranet enhances learning (Ruiz-Mercader et al., 2006) from
different sources such as suppliers, customers and competitors, and can
lead to the development of commercially viable innovations (Johannessen
et al., 1999). The only cluster where we found a link with entrepreneurial
orientation was cluster I. Thus, for the other clusters, more capability in
ICT and networking do not lead to higher EO. This might be because
these firms already have high EO compared to cluster I firms. In terms
of ICT and networking capability, firms may not be required to be more
entrepreneurial at the current stage. Another related explanation is that
there are diminishing returns on investing in networking and ICT capability; that is, when you have reached a certain level of capability, raising it
even higher will not pay off.
This study is of course not without limitations. As mentioned before, it
is not possible to make clear-cut generalizations from this study because
of the absence of longitudinal data. Also, the number of firms in some
clusters is rather small (especially for cluster II), which could be the reason
for not having significant relations in the regression analysis.

CONCLUSION
We started this study with the purpose of finding different clusters within
ICT-related small firms and of observing how different clusters can have
different effects. Within our study, we identified four clusters and each of
them had its own unique characteristics. We found that firms with few
collaborative partners and lacking networking capability are significantly
lower in entrepreneurial orientation compared to the other three groups.
Among the other three groups, it seems those with networking capability
are better off, but our results do not support this. Cluster III, containing
firms with a strong collaboration structure but lacking the tools to handle
this (i.e. networking capability) seems to cope anyway. This is a genuinely
intriguing finding and future studies need to examine this further to come
up with more detailed explanations.
From the regression results, we have clear indications that it pays off in
terms of higher entrepreneurial orientation to invest in improving capabilities in ICT and networking. This is especially true if the firm is rather low
in these capabilities and lacks a strong collaborative network structure.
Finally, as an answer to the question in the title, it seems that small firms
in the ICT industry can work in different ways to produce the same results
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in terms of entrepreneurial orientation. Some build networks without the
capabilities that seem to be needed, while others possess the capabilities
but do not build a large network. A third group has the capabilities and
the large network. It seems it takes different types of logic to work successfully in the three situations and our study is unable to provide any clear
answers about this logic at this point. We hope this study has provided
some interesting answers and has opened up a number of questions in the
area of small firm inter-organization network research.
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APPENDIX
Table 12A.1

Descriptives, factor loading and construct reliability

Construct

Items

Risk-taking

In our firms
. . . we see bold, wide-ranging
acts are necessary to achieve
the firm’s objectives
. . . we have a strong aptitude
for high risk projects (with
chances of high returns)
. . . my firm typically adopts a
bold posture when confronted
with decisions involving
uncertainty, to maximize the
exploitation of opportunities
. . . we tend to be ahead of
competitors regarding the
introduction of products and
ideas
. . . we typically initiate actions
which competitors then
respond to
. . . we are often the first to
introduce new products and
services, new ways to produce
these or new administrative
methods
. . . we have a strong emphasis
on R&D, technological
leadership, and innovations
. . . changes in product or
service lines have usually been
quite dramatic to achieve
competitive advantage
. . . one of the main goals is
to launch many new lines of
products/services in next 3
years
Risk-taking
Proactiveness
Innovativeness
. . . we analyse what we would
like and desire to achieve with
which partner
. . . we develop relations with
each partner based on what
they can contribute

Proactiveness

Innovativeness

EO –
Entrepreneurial
orientation
Coordination

Loading

Alpha

Mean

S.D

0.82

0.43

1.34

0.85

0.77

1.26

0.76

0.97

1.43

0.72
0.84
0.84
0.78

0.76

0.72

1.08

0.68

0.74

1.39

1.01

0.76

0.88

0.85

0.78

0.86

0.82

0.76

0.75

0.79
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(continued)

Construct

Items

. . . we discuss regularly with
our partners how we can
support each other
Relational skills . . . we have the ability to build
good personal relationships
with our business partners
. . . we can deal flexibly with
our partners
. . . we almost always solve
problems constructively with
our partners
Building new
. . . we are constantly open
relations
to new relations with new
partners
. . . we have the ability to
initiate a mutual relationship
with new partners
. . . we have our eyes open to
find new partners
Partner
. . . we know our partners’
knowledge
markets
. . . we know our partners’
products/procedures/services
. . . we know our partners’
strengths and weaknesses
Internal
. . . we have regular meetings
communication for every project
. . . employees develop
informal contacts among
themselves
. . . managers and employees
often give feedback to each
other
Networking
Coordination
capability
Relational skills
Building new relations
Partner knowledge
Internal communication
ICT capability
The extent to which your
company uses ICT in this area:
ICT internal use . . . access information (e.g.
market, customer)
. . . enable strategic planning
. . . enable cost savings
. . . enable competence/skills
development for employees

Loading

277

Alpha

Mean

S.D

0.83

1.99

0.87

0.82

1.86

1.03

0.87

1.41

1.04

0.76

1.77

1.01

0.76

1.69

0.71

0.75

3.82

1.36

0.73

0.69

0.78
0.83

0.81

0.76

0.86
0.83
0.82
0.86
0.75
0.87

0.79

0.79
0.79
0.68
0.75
0.56

0.69*
0.79*
0.69*
0.61*
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Table 12A.1

(continued)

Construct

Items

ICT
collaboration

. . . maintain collaboration
with existing business partners
. . . establish business
collaborations with new
partners
. . . enable work flexibility (e.g.
work outside the office)
. . . handle communication
within the firm (e.g. intranet)
. . . handle external
communication with the firm’s
stakeholders (e.g. extranet)
. . . promote marketing
activities

ICT
communication

Note:

Likert scale: –3 to +3; * Likert scale: 1 to 6.

Loading

Alpha

Mean

S.D

0.78

4.34

1.36

0.75

3.85

1.31

0.84*
0.78*

0.63*
0.66*
0.82*

0.57*
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Abstract
This research examines the effects of social exchange variables – information and
communication technology (ICT) capability and networking capability – on the entrepreneurial
orientation (EO) and firm performance relationship. Results from a sample of 291 Swedish
technology-based small firms indicate an inverted U-shaped relationship between EO and firm
performance. However, among firms possessing ICT or network capabilities the deleterious effects
associated with high levels of EO on firm performance were moderated. Thus, the results suggest
that small firms embrace resource and information sharing capabilities as a means of maximizing
the effectiveness of their EO.
1. Executive summary
Entrepreneurial orientation (EO) has become one of the most extensively researched topics
in the entrepreneurship and strategic management literature with more than 100 studies exploring
the concept. Prior research suggests that the influence of EO on firm performance may be subject to
diminishing returns within certain contexts. The present study investigates an under-explored
theoretical basis for the possibility of diminishing returns from high levels of EO on firm
performance in the small firm context due to internal organizational resource effects. This can be
true as achieving growth through an entrepreneurially oriented posture generally requires
considerable access to financial resources and small firms with their limited resource base are
unable to match the growing demands associated with increasing levels of EO. Thus, it will be
argued that after a certain level, a high level of EO serves to harm small firm performance and
exacerbate decline.
Additionally, following the contingency approach highlighted by previous researchers, this
study explores two organizational drivers of social exchange with the potential to assist small firms
in overcoming their liabilities of smallness when adopting a highly entrepreneurially oriented
strategic posture. Network capability, that is a firm’s ability to exploit inter-firm relationships,
provides small firms with the access to external information and resources. Information and
communication technology (ICT) capability is conceived as a firm’s ability to strategically use ICT
functions or applications for business purposes. This provides small firms with efficiency in internal
and communication processes. Thus, it is proposed that the presence of these capabilities moderates
the deleterious effects associated with high levels of EO on firm performance.
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Using data from 291 technology-based small firms in Sweden, the results show support for an
inverted U-shaped relationship between EO and three dimensions of firm performance (i.e. sales
growth, profit margin growth and return on assets growth). Research results suggest that due to the
many limitations of small firms – i.e., lack of slack resources, limited supportive network relations,
low levels of perceived legitimacy, and challenges of managing exploration and exploitation
activities – small firms are unable to benefit from high levels of EO. In this regard, this study
examines the often-overlooked “dark side” of the phenomenon.
Additionally, both capabilities show strong evidence for moderating effects on the relationship
between EO and performance for small firms. Thus, the possession of network capability provides
small firms with the ability to surpass the challenges of high levels of EO and continue to achieve
performance through successfully coordinating activities between networking firms, building new
prospective relationships, reflecting the ability to promote inter-personal relationship skills, utilizing
organized and structured information about partners, and attaining organizational learning through
learning from networking. In contrast, ICT capability provides small firms with internal
effectiveness due to streamlined processes that creates slack resources for exploration on
entrepreneurial activities and facilities internal and external communication. The direct effect of
these capabilities on performance was also significant, which further supports their critical role in
the success of the firm. In summary, the present examination of network and ICT capabilities
represent a first step towards increased an understanding as to how small firms can productively
operate with levels of EO that if left unmanaged would serve to exasperate their organizational
decline.
2. Introduction
Over the last three decades, EO has become one of the most extensively researched topics in
the entrepreneurship and strategic management literature with more than 100 studies exploring the
concept (Rauch et al., 2009). Stemming from these domains, EO is a frequently used concept to
describe inter-firm differences in entrepreneurial activity. A principal focus of prior research on the
concept has been its relation with firm performance (e.g., Covin and Slevin, 1988; Lumpkin and
Dess, 1996; Rauch et al., 2009; Tang et al., 2008; Wiklund, 1999). In a recent meta-analysis of 53
samples from 51 studies, Rauch et al. (2009) observed a generally positive and moderately large (r
=.242) correlation between EO and firm performance within prior research exploring the concept.
Nonetheless, key knowledge voids still remain concerning the effective manifestation and
management of the relationship between EO and firm performance particularly in the context of
what Rauch et al. (2009) referred to, in their EO firm-performance meta-analysis, as small firms, i.e.
firms with less than 50 employees.
Small firms are subject to several “liabilities of smallness” which may hinder their efforts to
translate a high level of EO into new or renewed growth trajectories (Freeman et al., 1983). Smaller
firms generally suffer from lower levels of slack resources, lower levels of efficiency when using
their resources, as well as inferior legitimacy associated with the products their resources produce
(Stinchcombe, 1965; Thornhill and Amit, 2003). It is, perhaps, not surprising that Thornhill and
Amit (2003) observe the failure of small firms to be generally attributable to a lack of resources and
capabilities. Without the slack resources necessary to weather sizeable or extended miscalculations,
small firms must be very careful in how they deploy their available resources (Cyert and March,
1963).
Under such resource constraints, small firms often turn to entrepreneurially oriented postures
as a means of enhancing their odds of achieving growth (Wiklund, 1999). However, complicating
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matters for small firms is the observation that EO is an intensely resource consuming strategic
posture (Covin and Slevin, 1991). The substantial resource demands necessary to fuel sustained
entrepreneurial activity contribute to EO representing a double-edged sword under situations of
resource constraint. While EO can serve as a driver of firm growth, the resource intensity of an
innovative, risk-taking, proactive posture can also serve to exacerbate organizational decline and
threaten organizational survival (Sapienza et al., 2003). Thus, for the development of the EO
concept within the context of small firms, it is desirable to investigate if the relationship between
EO and performance remains linear.
As prior research suggests that achieving growth through an entrepreneurially oriented posture
generally requires considerable access to financial (Wiklund and Shepherd, 2005) and informational
(Stam and Elfring, 2008) resources, it will be argued that after a certain level, the demands
associated with increasing levels of EO will serve to harm small firm performance. In doing so, this
research directly investigates the often overlooked “dark side” of EO. Using data from 291
technology-based small firms in Sweden, this study investigates the existence of an inverted Ushaped relationship between EO and performance in small firms. To strengthen the findings of this
study secondary data will be used to measure the three firm performance metrics of sales growth,
operating profit growth, and return on assets growth.
Moreover, prior research exploring the concept of EO suggests that it is not merely the
exhibition of EO that influences performance, but the conditions under which it is manifest that
ultimately determine whether EO is a beneficial strategic orientation (Rauch et al., 2009). In this
vein the present research explores the moderating role of two firm capabilities based upon their
theoretical appropriateness as components of a moderated model of the EO-firm performance
relationship (Covin and Slevin, 1991; Lumpkin and Dess, 1996). The present research proposes that
whether small firms experience the deleterious performance consequences associated with highly
aggressive entrepreneurial strategic postures depends upon their ability to effectively access,
communicate, and leverage the social capital present within their organizational boundaries as well
as across their organizational networks.
Therefore, this research proposes the moderating role of organizational ICT capability in the
relationship between EO and firm performance. Additionally this research explores the moderating
role of an organizational network capability within the more generalized setting of small firms (as
opposed to within the context of university spin-offs, see Walter et al., 2006), and on a non-linear as
opposed to a linear relationship between EO and firm performance. It will be suggested that through
enhanced communication and collaboration small firms are able to leverage more effectively the
social capital residing within their firm and networks to improve the asset utilization of their
entrepreneurial oriented resource expenditures thereby allowing these firms to make use of higher
levels of EO more effectively. It will be argued that through increased social capital firms gain
access to a variety of information and intangible assets which enhance their ability to translate
entrepreneurial initiatives into new or renewed growth trajectories.
In addressing this purpose, the following contributions are made. First, this study further
develops the concept of EO in the small firm context and challenges the belief that higher levels of
EO are generally more beneficial to small firm growth. In doing so this research provides insights
regarding certain trade-offs and risks for small firms adopting a highly entrepreneurially oriented
strategic posture. Second, following the contingency approach highlighted by previous researchers
(Covin and Slevin, 1991; Lumpkin and Dess, 1996), this study will explore two organizational
drivers of social exchange (ICT and network capability) with the potential to help small firms
overcome their liabilities of smallness when adopting a highly entrepreneurially oriented strategic
posture.
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3. Theory and hypothesis
EO refers to the strategy-making processes that provide organizations with a basis for
entrepreneurial decisions and action (Wiklund and Shepherd, 2003). According to Miller (1983),
EO is revealed through an organization’s exhibition of innovativeness, risk-taking, and
proactiveness. Innovativeness reflects a firm’s willingness to support new ideas, creativity, and
experimentation in the development of internal solutions or external offerings. Proactiveness
represents a forward-looking and opportunity-seeking perspective that provides an advantage above
competitors’ actions by anticipating future market demands. Risk-taking is associated with a firm’s
readiness to make bold and daring resource commitments towards organizational initiatives with
uncertain returns. While these three dimensions of EO can exhibit independent variance (Kreiser et
al., 2002), prior empirical research generally supports the idea that the dimensions of
innovativeness, risk-taking, and proactiveness are of equal importance in explaining business
performance (see Rauch et al., 2009). As these three dimensions of EO commonly tend to vary in
unison, the manner theorized by Miller (1983) as indicating the presence of firm-level
entrepreneurship, the dimensions are often combined to create a single variable of EO.
3.1. Non-linear effects of EO
The relationship between EO and firm performance has been a central topic of research in the
literature. It has been argued that EO firms monitor market changes, respond proactively, and
capitalize on emerging opportunities leading to better performance (Zahra and Covin, 1995).
Development of innovative products further provides these firms with the prospect to target
premium market segments ahead of their competitors and to gain first mover advantage (Zahra et
al., 1999). In the context of small firms with less than 50 employees, at times referred to as micro
firms, the results of previous research on the EO-firm performance relationship have been mixed.
While several studies have evidenced a positive relationship (Smart and Conant, 1994; Wiklund and
Shepherd, 2005; Yamada et al., 2009), others have evidenced a marginally significant (Lee et al.,
2001), or non-significant main-effect of EO on firm performance (Baker and Sinkula, 2009; Runyan
et al., 2008; Stam and Elfring, 2008). Yamada et al. (2009) observed EO to have a lagged effect on
the performance of firms with a mean size of 33 employees. This correlates with Wiklund’s (1999)
study, investigating Swedish small firms for three consecutive years. Although the evidence
suggesting that high levels of EO are beneficial to the performance of small firms is quite
convincing, does this mean that the relationship stays positive indefinitely in the context of small
firms? In other words, after a certain level, will the demands associated with increasing levels of EO
serve to harm small firm performance?
The potential for high levels of EO to harm the performance of small firms has been a largely
neglected area of inquiry. Only few have examined this research agenda. Bhuian et al. (2005)
observed that the effect of market orientation on performance is highest when firms’ entrepreneurial
activities are at a moderate level. They theorize that at a high level of EO, firms simply use market
intelligence selectively or symbolically to support predetermined entrepreneurial ideals and
positions. Another study, focusing on Chinese ventures from zero to over 2000 employees,
observed a high level of EO had a negative influence on firm performance (Tang et al., 2008). The
curvilinear (inverted U-shaped) relationship between EO and firm performance is theorized to occur
as a result of certain industrial environmental effects intrinsic to the current Chinese context which
serve to limit the benefits associated with higher levels of EO. Taken together, these studies suggest
that at high levels of the phenomenon, there exists an underexplored “dark side” of EO.
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It seems rational that high levels of EO can lead to failure and financial losses, particularly in
the case of small firms. As previous scholars have acknowledged (Miller, 1983; Slevin and Covin,
1990), the idea that firms can be too entrepreneurial is also rather interring (Bhuian et al, 2005).
Extending this line of inquiry the present research proposes several rationales which contribute to
an exacerbation of diminishing returns in the relationship between EO and performance. First, the
present research adds internal organizational resource effects to the list of influences which may
hinder organizational ability to translate high levels of EO into firm performance. Small firms are
particularly constrained by “liabilities of smallness”, which result from their limited levels of slack
resources and inefficiency in using their resources (Thornhill and Amit, 2003). Financial slack
resources are particularly critical as they can be easily translated into gaining access to other firm
resources. Unfortunately, small firms often struggle with obtaining financial support from banks or
other investment institutions (Storey, 1994)
As an intensely resource consuming strategic posture (Covin and Slevin, 1991; Wiklund and
Shepherd, 2005), the resource requirements of high levels of EO serve to tax small firms’ already
thinly stretched slack resources. Risk-taking requires, by definition, a commitment of significant
levels of firm resources towards entrepreneurial initiatives with uncertain returns. With limited
resources a firm’s ability to support additional risky projects is diminished. Further, with limited
slack resources, a small firm’s flexibility to seize additional emerging opportunities is weakened.
Proactive behavior demands slack resources otherwise firms must withdraw from ongoing projects
to support emerging opportunities. In many cases short time horizons and high levels of asset
investment specificity often make such transitions unattainable or undesirable. Finally, firm
innovativeness similarly suffers under resource constraint. Small firms with high levels of EO lack
sufficient slack resources for experimenting with new strategies or performing large scale research
and development (R&D) (Cooper, 1995). Therefore, as a result of scarce financial capital and other
slack resources, small firms are unlikely to effectively benefit from high levels of EO leading to
negative performance outcomes.
Second, as high levels of EO would increase the degree of firm risk-taking behavior
considerably, small firms might be unable to access critical market intelligence needed for
developing customer oriented innovative products (Bhuian et al., 2005). Atuahene-Gima and Ko
(2001, p.56) note that: “an unbridled entrepreneurship orientation may blind the firm into the
erroneous belief that technological superiority is a sufficient condition for new product success”.
Firms exhibiting very high levels of EO are apt to become increasingly invested into the
technological merits of their internally generated R&D initiatives. As sunk costs amass over the
lifetime of an innovation, an organizational escalation of commitment to the technology is likely to
occur. In the process, highly entrepreneurial oriented firms lose touch with their customers’ needs
as they become progressively more technology (as opposed to market) driven.
Finally, small firms face the challenge of pursuing new opportunity search and exploration
activities, without hampering the exploitation of its present business platform (Hitt and Ireland,
2000). High levels of EO require the full commitment of the entrepreneur, and considering that
small firms usually have a limited number of employees with which to share workload and
activities, small firms experience the managerial problem of attention allocation (Simon, 1947).
Attention-based theories argue that the decision-makers need to focus their efforts and energy on a
limited number of activities and that too many activities can often result in a negative outcome
(Ocasio, 1997). With limited attention, it is unlikely that decision-makers will be able to fully
support the divergent requirements of organizational exploration and exploitation (Floyd and Lane,
2000). Additionally, balancing high levels of EO with day-to-day tasks can be complex and prove
costly (Borch and Madsen, 2007). Under decidedly myriad demands entrepreneurs are prone to
suffer from role stress that leads to significant emotional exhaustion and dissatisfaction, and
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increased proclivity for the firm to suffer financial losses (Wincent et al., 2008). Therefore, based
on the above arguments, it is proposed that EO and performance are strongly related but the
relationship is subject to diminishing returns for small firms.
Hypothesis 1: The relationship between EO and firm performance is inverse U-shaped
for small firms, with the best performance occurring at an intermediate level of EO.
3.2. EO and the moderating role firm capabilities
Previous studies have explored a diverse assortment of internal, external, and strategic factors
to firms who moderate the relationship between EO and performance (Lumpkin and Dess, 1996).
However, observing a sampling variance of 22.38% in their meta-analytic results of the EO-firm
performance relationship, Rauch et al. (2009) conclude that “moderators have not yet been
sufficiently emphasized in this literature” (p. 778) and “recommend that future research, to a greater
extent, test moderator effects” (p. 780). One area noted by Wiklund and Shepherd (2003) as
particularly deserving of attention is the exploration of moderating influences that lie within the
boundaries of the firm. While many studies have examined moderating effects within the external
task environment such as environmental dynamism (Lumpkin and Dess, 2001; Wiklund and
Shepherd, 2005) or hostility (Zahra and Covin, 1995), comparatively few have explored internal
factors. Notable exceptions have demonstrated the moderating effects of structural organicity
(Covin and Slevin, 1988), availability of capital (Wiklund and Shepherd, 2005), strategic process
considerations (Covin et al., 2006), and inter-firm networks (Stam and Elfring, 2008; Walter et al.,
2006).
The present research will examine the moderating role of firms’ ICT capabilities in the
relation between EO and performance. As EO is a resource consuming posture (Covin and Slevin,
1991), the ability of a firm to benefit from an EO depends upon its access to resources and
capabilities (Wiklund and Shepherd, 2003). This borrows from the theoretical tenets of the
resource-based view (RBV), which essentially argues that firms with distinctive or superior
resources and capabilities compared to rivals are able to achieve competitive advantage (Wernerfelt,
1984). However, while acquiring possession over valuable firm resources is certainly important,
particularly in the small firm context, so is whether these firms are able to make productive use of
the resources they possess (Mahoney, 1995). Ireland et al. (2003) emphasize the importance of
resource bundling and leveraging by positing that rarely are the simple acts of acquiring and
divesting firm resources sufficient to appropriate all of the entrepreneurial value from those
resources.
Firm capabilities are especially important as they can be viewed as the glue that binds together
all of a firm’s resources and configures them to perform some value producing task or activity
(Grant, 1991). As small firms can be prevented from fully developing or utilizing their
entrepreneurial capabilities due to resource constraints, capabilities that support either gaining
access to external resources, as well as making use of the entrepreneurial potential latent within
those resources is critical to the success of these organizations (Gulati, 1999). In the following
sections, ICT capability as well as the development of a resource facilitative firm network capability
is investigated (Walter et al., 2006), as two organizational capabilities which enable small firms to
support higher levels of firm EO.
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3.3. EO and ICT capability
In this modern era ICT has become essential for accessing resources, information, and
knowledge. ICT capability may broadly be conceived as a firm’s ability to strategically use ICT
functions or applications for business purposes and in the pursuit of competitive advantage
(Johannessen et al., 1999; Martin and Matlay, 2001). Thus, this study focuses on the capability to
leverage ICT, not merely the possession of ICT tools or infrastructure. The conversation on whether
firms are able to gain from ICT capability has been widely investigated and the results have been
mixed. While several studies highlight the role of ICT for business success (Bharadwaj, 2000;
Powell and Dent-Micallef, 1997; Tippens and Sohi, 2003), there are also a few studies postulating a
non-significant effect due to the “productivity paradox” (Brynjolfsson and Hitt, 1998), i.e. lack of
advantage from information and technology investments in terms of performance. However,
presumed benefits of ICT capabilities have driven numerous governmental initiatives around
Europe to promote the use of ICT (Matlay and Addis, 2003; Taylor and Murphy, 2004), especially
for smaller companies. The literature also highlights the importance of facilitating internal and
external social exchange through ICT capability (Keh et al., 2007) and questions regarding the
implications of ICT as a catalyst of EO effectiveness remain.
At a basic level, ICT utilization contributes to organizational efficiency as firms are able to
improve their document handling and make use of financial, inventory, and accounting applications
(Acar et al., 2005). A high degree of ICT capability has also been shown to influence business
processes positively and reduce the costs of production (Levy et al., 2001). Moreover, several ICT
related by-products such as improved product data management, virtual prototyping, computeraided design, and other capabilities have been observed to enhance and speed up the new product
development process (Thomke et al., 1998). These activities generate additional slack resources as a
result of the higher asset-utilization efficiency afforded by the more accurate tracking of
organizational resources an ICT capability provides. With additional slack resources small firms
find it possible to at least, in part, overcome their “limitations of smallness”.
Additionally, for high EO firms to exploit new opportunities, they must first recognize that
new opportunities exist (Kirzner, 1997). Simsek et al. (2009) observes that a firm’s information
systems promote entrepreneurial alertness, and in turn, its organizational entrepreneurial efforts.
Through information systems firms are able to become aware of emerging trends in their external
environment more quickly and deliver available information to decision-makers with the cognitive
properties necessary to value the information. In this way, ICT capability provides organizational
actors with the information necessary to develop market grounded innovations. Engendering a high
level of ICT capability helps reduce the tendency for technological myopia when exhibiting high
levels of EO (Bhuian et al., 2005). Small firms can also experience increased absorptive capacity
through ICT’s effects upon firms’ ability to acquire, assimilate, transform, and exploit knowledgebased resources regarding possible opportunities and threats (Zahra and George, 2002). As such,
ICT reduces the potentially deleterious effects of high levels of EO on small firm performance by
enabling these organizations to combine knowledge in ways which afford a richer set of higher
quality opportunities to pursue.
Finally, entrepreneurs are able to improve the efficacy of their strategic decision-making
processes and perspectives due to quicker access to customized critical information (Tippens and
Sohi, 2003). Sophisticated, and increasingly inexpensive and widely available ICT infrastructures,
such as virtually private intranets and extranets, serve as important technological platforms for
communication within and outside the firm. These platforms provide a constant inflow and outflow
of information from important stakeholders (Venkatraman, 1994). Such information exchange helps
engender critical insights necessary for taking calculated risks and proactively responding to
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emerging threats (Porter, 2001). This is largely the result of enhanced abilities to perform
environmental scanning, keep an eye on competitors, survey for new ideas, and manage strategic
risks (Fillis et al., 2003). Additionally, through these platforms the scope of collaboration is
immensely extended as small firms are able to exchange information and communicate with their
most suitable partners regardless of their physical location in a cost-efficient manner (Nieto and
Fernandez, 2006). Thus, it can be argued that the ICT capability of small firms can expand their
resource base and provide access to strategic partners which may contribute towards gaining high
levels of EO. Therefore, it is hypothesized that the deleterious effects of high levels of EO on small
firm performance are lessened among firms possessing superior levels of ICT capability.
Hypothesis 2: The inverse U-shaped relationship between EO and small firm
performance is moderated by ICT capability.
3.4. EO and network capability
Another reason that small firms are generally unable to gain the benefits associated with
highly entrepreneurially oriented strategic postures stems from their difficulties associated with the
creation and management of inter-firm relations. External relations are critical for highly
entrepreneurial small firms (Clercq et al., 2009; Stam and Elfring, 2008). External relations provide
small firms with access to information, knowledge (Pittaway et al., 2004), emotional support
(Bruderl and Preisendörfer, 1998), innovation (Rothaermel, 2001), competitive capabilities (Walter
et al., 2006), and most importantly resources (Powell et al., 1996). Inter-firm relationships act as a
buffer against market changes and enable firms to undertake risks and proactively develop
innovative products that would be much more challenging to accomplish without collaboration
(Black and Boal, 1994). When developing highly novel innovative products that differ substantially
from extant offerings, small firms need to build legitimacy (Aldrich and Foil, 1994). However, due
to their liabilities of newness (Stinchcombe, 1965), smaller firms generally possess low levels of
perceived legitimacy making it difficult for these firms to project themselves as attractive partners.
In effect, small firms find it challenging to secure a strategic position within a network which
provides opportunities for accessing valuable information (Baum et al., 2000; Stuart, 2000).
Kale et al. (2003) note that it is not enough to simply have access to a network. It is also vital
for firms to successfully utilize and manage their networks for success. Firms with appropriate
network competence are able to improve their overall position in a network and also develop a
superior ability to manage individual relations (Ritter and Gemunden, 2003; 2004). Network
capability encompasses a firm’s ability to utilize inter-organizational relationships for gaining
access to various resources held by other actors (Walter et al., 2006). In a study of 149 academic
spin-offs, Walter et al. (2006) observed network capability to positively moderate the relationship
between EO and performance. According to Walter et al. (2006) and Roininen, (2008), a firm’s
network capability is reflected through different dimensions or components:
a) the firm’s coordination activities between collaborating firms;
b) the firm’s ability to build new relationships with prospective partners;
c) the firm’s relational skills due to their ability of inter-personal exchange;
d) the firm’s partner knowledge, i.e. possessing organized and structured information about
their collaborating firms and competitors; and
e) the firm’s internal communication to attain organizational learning with collaborations.
Small firms with a high networking capability can advantageously utilize their social capital to
gain access to external resources, knowledge, and legitimacy which can support their efforts to act
entrepreneurially and achieve performance (Stuart 2000; Stam and Elfring, 2008). In addition, a
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network capable firm tends to develop more innovative products through a better understanding of
customers’ needs and wants (Powell et al., 1996). They also are more likely to be well-informed
about their competitors’ movements which helps them take calculated risks and respond quickly to
changes in the market (Walter et al., 2006). In addition, having good relational skills and the ability
to coordinate partners into supportive interactions allows small firms to act more proactively in
developing its competitiveness and performance (Roininen, 2008). It is thus, the nature of the
relationships and exchanges between the partners within networks or alliances that become the
valuable and rare resources which enable small firms to exploit the potential benefits latent within
ever higher levels of EO.
Firms with low EO can sustain their operation by mainly relying on the common industry
knowledge of related firms. However, highly entrepreneurial firms depend on developing new
routines, competences and technologies, which are achieved through the ability to bridge ties with
different and new network partners from other industries (Low and Abrahamson, 1994).
Establishing a diverse set of bridging ties enables small firms to engender a higher potential
innovative capacity by allowing firms access to information corridors they would not normally have
contact with (Hayek, 1945). Additionally, through bridging ties proactive firms are able to
“piggyback” upon the credibility and established reputation of their network partners within other
industries (Starr and MacMillan, 1990). By borrowing the credibility of their network partners
smaller firms enjoy privileged access to critical resources that support firm growth (Zimmerman
and Zeitz, 2002). Thus, the following hypothesis is proposed:
Hypothesis 3: The inverse U-shaped relationship between EO and small firm
performance is moderated by networking capability.
4. Methods
For this study data was collected from two different sources – respondent survey and
performance data from secondary sources. First, to measure EO, network capability, and ICT
capability the subjective reports of knowledgeable top informants were used. Survey data was
gathered from Swedish technology-based small firms by a postal survey. The sampled firms
represent technology-based industry representing the Swedish industry index code (SNI code:
72 220). This context was chosen because it constitutes a high-technology industry where firm
resources and capabilities are likely to be important drivers of firm performance. By focusing upon
a single industry, the data becomes less vulnerable to the effects of uncontrolled variables, as
sample firms are from a common environment (Westerberg et al., 1997).
Sampled firms were located by querying the Swedish business database Affärsdata.
Approximately 9,000 active firms were found, after constraining the targeted population to those
with fewer than 50 employees (i.e. small firms) and more than one million Swedish SEK
(approximately €100,000) in sales to ensure active business operations. The sample firms were then
stratified based on five firm size brackets: 1 employee (885 firms); 2 employees (983 firms); 3–5
employees (473 firms); 6–9 employees (698 firms); and 10–49 employees (698 firms). Adapting
this approach meant that the study will reflect the 6–49 employee firms to a higher degree than if a
random sample from the entire population of small firms was drawn. Thus, for this study from this
stratification, a sample of 1,471 firms was selected.
A self-administrated questionnaire was subsequently developed. To enhance external validity,
the questionnaire was checked for any problems or irregularities through pre-testing with several
chief executive officers (CEOs) of small firms in a similar industry. The definitive questionnaires
were then mailed during May–July 2007. The questionnaire was addressed to the CEO of the firm,
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accompanied by a descriptive letter explaining the purpose of the study. As the unit of analysis is at
firm level, and to capture a holistic view of firm operations, it was deemed most appropriate to send
the questionnaire directly to the CEO (Wiklund, 1999). From the sample of 1,471 firms, 93
questionnaires were removed since they did not meet at least one of the three aforementioned
sampling criteria, i.e. having less than 50 employees, €100,000 in sales, and dealing with
technology-based product and services. Furthermore, six questionnaires did not reach the identified
firms and it was not possible to contact them. This reduced the sample size to 1,372 firms. In total
306 replies were received. Of these four were filled out incorrectly, one was a duplicate, and 10
came from firms where the CEO addressed another entity than the one targeted (for example a
group instead of a single firm). Thus the workable questionnaires were reduced to 291 giving us an
effective response rate of 21%. Although this is not an extremely high response rate, it is sufficient
for the statistical analysis, and in line with the norms of prior EO research.
Finally a non-response analysis was completed by comparing different variables for all the
sample firms, such as the firm’s age (year of establishment), size (number of employees), sales,
sales per employee, profit, and solidity (i.e. the degree of internally funded capital). The analysis
showed no significant differences between respondents and non-respondents.
Second, to avoid any issues with common method bias, objective performance data was
collected from business registers. All businesses in Sweden, irrespective of size are required to
report performance information every year. The secondary data on the following performance
variables, such as sales growth, operating profit growth and return on assets, was collected from the
Swedish business database Affärsdata. This included three-year performance (2006–2008) data on
the 291 firms based on their unique organization codes from the initial sampling frame.
4.1. Independent variable
EO was measured based on the well-established scale developed by Lumpkin and Dess
(2001), of three aspects of EO namely: innovativeness (three items), proactiveness (three items),
and risk-taking (three items). Networking capability was mainly based on the scale of Walter et al.
(2006) and further modified based on the study of Roininen (2008). Three items were used to
capture each of the five dimensions (coordination activities, building new relationships, relationship
skills, partner knowledge and internal communication) related with networking capability. ICT
capability measurement has been partially adopted by the study of Johannessen et al. (1999) and
further modified based on a pre-study of three Swedish small firms in the ICT sector. It was
possible to identify three dimensions, namely: collaboration (three items), communication (three
items) and internal efficiency (four items). For detailed description of the scales see Appendix A.
4.2. Moderating variables
Network capability was adapted from the measure developed by Walter et al. (2006). First, to
enhance construct validity and to build upon previous research, an extensive literature review was
carried out prior to the operationalization of the ICT capability construct. In addition, to enhance
external validity, the different usages of ICT capability were checked for any problems or
irregularities and were pre-tested on CEOs of small firms in a similar industry. The period of pretesting lasted for almost one month (March 2007). Any doubts, misunderstandings or queries were
noted and the questionnaire was modified. This modified version was further tested on new
respondents. This process was continued until no major changes were required.
4.3. Dependent variable
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As widely acknowledged in the literature (e.g. Davidsson et al., 2008), firm growth is a key
performance indicator of successful firms. Additionally, growth has been described as a principal
performance outcome of relevance to an EO (Lumpkin and Dess, 1996), and is particularly the case
for high potential small firms (Wiklund, 1999). Drawing on the performance measurement criteria
necessary for capturing the effects of an entrepreneurial strategic posture in the context of small
firms, secondary data for three-year sales growth, operating profit growth, and return on assets
growth were collected, which encompasses the data on years 2006, 2007, and 2008.
4.4. Controls
Several control variables have been used in the model. Firm age and size were obtained from
Affärsdata. As for small firm age, it develops more adequate routines and processes, and acquires
more resources (Delmar et al., 2003). Mitigating liabilities of newness and smallness enhances
small firm performance over time. Alternatively, firm size is an important contributor to firm
growth. Larger firms not only have more resources, but have more market power to leverage and
hence increase their performance. The environment of the firms also plays an important role in the
adoption and effectiveness of EO (Lumpkin and Dess, 2001) and firm networks (Stam and Elfring,
2008). Small firms in more dynamic environments are more likely to engage in entrepreneurial
behavior than those in less dynamic environments. Alternatively, environmental hostility also
affects collaboration intensity, and entrepreneurial behavior (Covin and Slevin, 1988; 1991). The
present study captures environmental hostility and dynamism using self-reported scales proposed by
Miller and Friesen (1983).
Labor productivity growth could be an important contributor to small firm growth due to high
performance work practices, and organizational culture in general. To ensure that the limit effects of
other firm specific factors that could contribute to small firm growth, control for labor productivity
growth over the three-year period was collected from Affärsdata. An entrepreneur’s equity stake is
also an important indicator of effort that an entrepreneur may expend in the firm.
The average equity stake of the owners was calculated over the three-year period using data
from Affärsdata. In addition to the above factors that could affect firm performance, geographical
focus could also play an important role. Broader geographical focus could lead to economies of
scope for increasing sales and leveraging existing resources to enhance profit and asset
performance. An index of self-reporting measures was created for each of the geographical markets
a small firm operates in: local, regional, national and international. If the firm operated in a certain
geographical market, they were assigned a score of ‘1’ and ‘0’ otherwise. The maximum score on
this index was ‘4’ and the minimum score was a ‘3.’
Finally, diversity in firm exchange activities such as manufacturing, services, and trading,
could further explain how sales growth, profit growth, and return on assets can be enhanced. Small
firms operating in numerous value-added activities could also create economies of scope for internal
resources and processes. So a market focus index was created assigning ‘1’ if a venture operated in
one of the following areas of value adding activities – manufacturing, services and trading. As such,
the maximum score for this measure was ‘3’ and minimum score was a ‘1.’
5. Results
The correlations and descriptive statistics are listed in Table 1. To test the hypotheses
moderated hierarchical regression was used for each of the three performance variables. Based on
recommendations by Aiken and West (1991), the mean center for the independent and moderating
variables was performed to reduce multicollinearity. The highest variance inflation factor (VIF)
11

across all the three models is 2.09, which is below the recommended cut-off of 4. Thus,
multicollinearity is not a serious problem. For each of the performance variables, three models were
used– direct effects, non-linear model, and moderation model. To assess model significance
differences in F-stat and Adjusted-R2 values was tested. As shown in Table 2, each model
significantly adds to explanatory power.
Table 1: Correlation Matrix
1. Firm Age
2. Firm Size
3. Environmental
Dynamism
4. Environmental
Hostility
5. Labor productivity
Growth
6. Equity Stake (%)
7. Geographical Focus
8. Market Sector
9. Entrepreneurial
Orientation
10. Network Capability
11. ICT Capability
12. Sales Growth
13. Operating Profit
Growth
14. Return on Assets
Growth

Mean
9.43
11.262
2.461

SD
4.68
8.642
1.240

1
1
.03
.05

2

3

4

1
.05

1

2.158

1.163

.07

.04

.10*

1

5

6

7

8

9

10

11

12

13

.082

.061

.12*

.17*

.05

.04

1

.418
1.323
1.422
3.724

.116
.414
.426
0.831

-.04
.13*
.02
.08

-.08
.09
.11*
.07

.02
.17*
.13*
.11*

.05
.10
.12*
.06

.03
.05
.05
.12*

1
.11*
.10*
.21*

1
.03
.03

1
.01

1

2.843
2.122
.162
.103

0.726
0.923
1.588
1.032

.18*
.10^
.08
.06

.13*
.14*
.10*
.08

.07
.05
-.08
-.07

.08
.03
-.03
-.02

.02
.06
.09*
.13*

.10
.08
.07
.05

.02
.04
.11*
.05

.02
.01
.10*
.08

.10
.08
.22*
.13*

1
.09
.12*
.10*

1
.12*
.17*

1
.18*

1

.095

1.429

.09

.07

-.10*

-.08*

.11*

.05

.06

.07

.10

.11*

.13*

.09

.17*

Recall that Hypothesis 1 predicted an inverted U-shaped relationship between EO and
performance. The results find support for an inverted U-shaped relationship (sales growth: β= -.128;
p<0.05; operating profit growth: β= -.093; p<0.05; return on assets growth: β= -.143 ; p<0.05).
Second, Hypothesis 2 proposed that the ICT capability of a venture will enhance the effect of EO on
performance at lower levels of EO, and mitigate negative effects of EO on performance at higher
levels of EO. This hypothesis was supported (sales growth: β= .063; p<0.05; operating profit
growth: β = .058 ; p<0.05; return on assets growth: β = .073; p<0.05). Finally, Hypothesis 3
proposed that the network capability of a venture will enhance the effect of EO on performance at
lower levels of EO, and mitigate negative effects of EO on performance at higher levels of EO. This
hypothesis was supported (sales growth: β= .091; p<0.05; operating profit growth: β= 0.087;
p<0.05; return on assets growth: β= .116; p<0.05). Overall, all three hypotheses were supported.
Finally, drawing upon the recommendations of Cohen (2003) regarding the plotting of nonlinear moderation effects, graphically depict the moderated relationships are shown in Figure 1. As
depicted in these figures, the non-linear effect of network capability is much higher than that of ICT
capability. In addition, for each of the moderating influences, non-linear moderating effects increase
in the case of return of assets growth.
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Table 2: Stepwise Moderated Non-linear Regression

.194*

Sales Growth
NonModeration
linear
Effects
Effects
.189*
.184*

Operating Profit Growth
Direct
NonModeration
Effects linear
Effects
Effects
.109*
.095*
.084*

Return on Assets Growth
Direct
NonModeration
Effects linear
Effects
Effects
.113*
.109*
.091*

.07
.22*
-.19*
-.18*
.23*
.18*
.10*
.03

.07
.21*
-.19*
-.18*
.22*
.18*
.10*
.03

.05
.19*
-.18*
-.14*
.20*
.16*
.08*
.02

.08
.25*
-.14*
-.10*
.36*
.19*
.12*
.04

.07
.24*
-.14*
-.09*
.36*
.17*
.12*
.04

.07
.21*
-.10*
-.07
.31*
.14*
.10*
.03

.13*
.23*
-.18*
-.11*
.38*
.16*
.05
.05

.13*
.22*
-.15*
-.10*
.37*
.16*
.05
.04

.09
.20*
-.11*
-.08
.34*
.15*
.04
.04

.542*
.237*
.155*

.533*
.225*
.132*

.516*
.210*
.112*

.528*
.258*
.190*

.514*
.242*
.174*

.536*
.218*
.151*

.504*
.307*
.212*

.599*
.298*
.184*

.582*
.287*
.169*

--

-.135*

-.128*

--

-.115*

-.093*

--

-.197*

-.143*

----32.72
(11)

----38.280
(12)
5.556
(1)***
.126
0.031

.118*
.082^
.091*
.063*
49.728
(16)
11.448
(4)***
.203
0.077

----33.398
(11)

----39.735
(12)
6.337
(1)***
.132
0.024

.125*
.091*
.107*
.078*
48.052
(16)
8.317
(4)***
.206
0.074

----32.281
(11)

----36.178
(12)
3.897
(1)***
.158
0.036

.135*
.118^
.126*
.086*
46.230
(16)
10.052
(4)***
.210
0.052

Direct
Effects
Intercept
Controls
Firm Age
Firm Size
Environmental Dynamism
Environmental Hostility
Labor productivity
Equity Stake
Geographical Focus
Market Sector
Direct Effects
Entrepreneurial Orientation
Network Capability
ICT Capability
Non-linear Effects
EO-Square (H1)
Moderation Effects
EO× Network Capability
EO× ICT Capability
EO-square× Network Capability (H2)
EO-square × ICT Capability (H3)
F-stat
ΔF
Adjusted-R2
ΔAdjusted-R2

.095

.108

.122

Figure 1: Interaction Plots1
Figure 1(a): Non-linear Moderating effects of Network Capability
Sales Growth

Operating Profit Growth

3.00

3.00

2.00

2.00

1.00

Low Network
Capability

1.00

0.00

Average Network
Capability

0.00

0.00

2.00

4.00

6.00

‐1.00

High Network
Capability

‐2.00

Low Network
Capability
Average Network
Capability
0.00

‐1.00

2.00

4.00

6.00

High Network
Capability

‐2.00

‐3.00

‐3.00

ROA Growth
3.00
2.00
Low Network
Capability

1.00

Average Network
Capability

0.00
0.00
‐1.00

2.00

4.00

6.00

High Network
Capability

‐2.00
‐3.00

1
Based on standardized estimates and standardized outcome variables – sales growth, operating profit growth, and
return on asset growth.
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Figure 1(b): Non-linear Moderating effects of ICT Capability
Sales Growth

Operating Profit Growth

3.00

3.00

2.00

2.00

1.00

1.00
Low ICT Capability
Average ICT Capability

0.00
0.00

2.00

4.00

6.00

Low ICT Capability
Average ICT Capability

0.00
0.00

High ICT Capability

‐1.00

‐1.00

‐2.00

‐2.00

‐3.00

‐3.00

2.00

4.00

6.00

High ICT Capability

ROA Growth
3.00
2.00
1.00
Low ICT Capability
Average ICT Capability

0.00
0.00

2.00

4.00

6.00

High ICT Capability

‐1.00
‐2.00
‐3.00

6. Discussion
6.1. Discussion of results
Entrepreneurship activities and behavior have been shown to generate employment as well as
economic wealth. This has created a positive association regarding entrepreneurship, according to
Wiklund (1999, p. 37): “entrepreneurship is presently a very popular term and there is a tendency to
regard entrepreneurship as something inherently good, something firms should always pursue”. This
study serves to challenge the universal maxim that EO is always beneficial to firm performance.
The question which remains, as articulated by Rauch et al. (2009), is simply under what conditions
is EO most strongly related to firm performance? Furthermore, what are the theoretical bases upon
which the relationship differs across contexts?
The present study explores the possibility of diminishing effects of EO on firm performance,
using non-self reported objective performance data, and examining an under-explored theoretical
basis for the possibility of diminishing returns in the small firm context – internal organizational
resource effects. Results suggest that small firms have inverted U-shaped (non-linear) relationships
between EO and firm performance. In the case of small firms, increasing levels of EO can be
beneficial until a point after which positive returns cease to exist. This non-linear effect is due to
many previously discussed limitations of small firms – i.e., a lack of slack resources (Wiklund and
Shepherd, 2005), limited supportive network relations (Stam and Elfring, 2008), low levels of
perceived legitimacy (Stinchombe, 1965), and the challenge of effectively managing exploration
and exploitation activities (Floyd and Lane, 2000), among other limitations.
This is a particularly interesting finding because it suggests that while EO has a positive
influence upon small firm performance as demonstrated by Rauch et al. (2009), this relationship
does not hold indefinitely. Rather, managers of small firms must be careful to reign in temptations
to pursue an unbridled level of EO as doing so will simply serve to ultimately destroy (as opposed
to create) firm value. While it has long been acknowledged that firms must manage their EOs if
they are to be successful (Covin and Slevin 1988; 1991), limited research attention has been
devoted to the orthogonal question of what happens when firms pursue extremely high levels of EO
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within particular contexts? This research adds small firms to the list of contexts in which extremely
high levels of EO can have unintended adverse consequence on firm performance.
This study further investigates two possible internal factors that moderate the non-linear
relationship. The evidence supports that each of these capabilities serves to lessen key resource
challenges experienced by small firms pursuing highly entrepreneurial strategic postures. Network
capability, or a firm’s ability to exploit inter-firm relationships, was observed to support small firm
efforts to translate increasingly higher levels of EO into firm performance. Figure 1(a) illustrates
that when firms have high levels of network capability, it provides them with external information,
knowledge, and resources that reduces the non-linearity between EO and performance (Walter et
al., 2006). In contrast, when small firms have low levels of network capability they lack the
competence to gain from high EO and suffer a loss in sales, profits and return on assets. In the case
of ICT capability, the moderating effect was also significant. Figure 1(b) shows that small firms
with high levels of ICT capability are able to establish effective communication and collaboration
channels. This offers them information and knowledge for managing higher levels of EO. The
gained information serves to take calculated risks and proactively introduce innovative products to
established and new markets. Whereas low levels of ICT capability diminishes the likelihood of
small firms benefitting from EO, that is visible through their negative association with different
performance measures.
Beyond the non-linear and moderating effects, a significant direct effect of network capability
on performance and a marginally significant effect of ICT capability on performance were also
found. The benefits from networking have been widely discussed, but the inherited uncertainties
and complexities leads to several failed inter-firm relationships, especially for small firms
(Rothaermel and Deeds, 2006). The finding supported the theory that the possession of network
capability provides the ability to surpass these challenges with networking and leads to a high level
of performance as the firm is able to successfully coordinate activities between networking firms,
build new prospective relationships, reflect the ability to promote inter-personal relationship skills,
utilize organized and structured information about partners, and attain organizational learning
through learning from networking (Walter et al., 2006). This study further supports the notation that
ICT capability is particularly important for small firms as it provides them with internal efficiency,
effective collaboration and communication (Tippens and Sohi, 2003). The implication of these
findings for small firm managers points to the development of these critical capabilities as they can
drive the sales growth, profit margin growth and return on assets growth through direct and indirect
effects.
6.2. Limitations
While the results of this study are instructive in a number of ways, the theoretical implications
should be considered in light of the study’s research limitations. Among these limitations, perhaps,
two are most noteworthy. First, in the absence of available longitudinal data to test the relationships
theorized in this manuscript, there is a lack of sufficient evidence to imply claims of causality.
While prior longitudinal research suggests that the EO-firm performance is causal and its effects
grow over time (Wiklund, 1999), this study is unable to make similar claims due to a lack of
analogous longitudinal data. Second, the theorized relationships were tested using a sample of small
high-technology firms. Although these firms provide an interesting sampling frame ideal for testing
the influence of internal organizational resource effects due to their small size and resource
constrained nature, study results may not necessarily be relevant in differing contexts. Although
these limitations do not deviate from what have been deemed acceptable boundaries in prior EO
research, study results must nonetheless be interpreted in light of these limitations.
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6.3. Future research directions
Future research may take several promising directions. First, future research should continue
to investigate the reasons and contexts of why higher levels of EO are associated with diminishing
returns on performance. What specific forms of organizational resources serve to influence the
performance inflection point, and with what effects? While having access to key resources may
generally enhance organizational performance, is it possible that organizations must at times limit
their intake of organizational resources to create artificial scarcity so as to leverage necessity as the
proverbial mother of all invention (Stevenson and Gumpert, 1985)? Employing longitudinal data, an
interesting research question might be: what are the effects of a staged approach to the commitment
of available resources as opposed to a single staged commitment upon the EO-firm performance
relationship? A related, and perhaps more fundamental, question would be: what do effective
entrepreneurial firms do to manage the flow of their available resources?
Second, it would be helpful if future research were to explore additional performance
variables and metrics to broaden the scope of understanding regarding the potential benefits and
limitations associated with highly entrepreneurially oriented organizational postures. For instance,
what is the effect of extremely high levels of EO upon organizational learning ambidexterity? Are
firms with extremely high levels of EO still able to effectively explore and/or exploit
entrepreneurial opportunities? What are the implications for employee job satisfaction and turnover? What are the effects upon organizational survival over time? Third, strengthening the middlerange theorizing around EO, do these relationships hold across differing national and industrial
contexts? Finally, in this study has investigated only two internal factors (network capability and
ICT capability) that moderate the EO-performance relation; future studies should also consider
examining other factors such as firm age, organizational structure and so on.
6.3. Conclusion
In conclusion, to argue that firms must learn to manage the manifestation of their EO is no
longer a novelty (Wiklund, 1999; Wiklund and Shepherd, 2005), and the reasons for desiring high
levels of EO are generally well-established (Rauch, et al., 2009; Zahra, et al., 1999). However, as
the present research suggests that the benefits associated with higher levels of EO do not continue
indefinitely in small firms, what is less obvious and an imperative for future research is the need for
investigation of the ways in which small firms can sustain increasingly higher levels of EO without
suffering potential accompanying deleterious effects which serve to outweigh the benefits. The
present examination of network and ICT capabilities represent a first step towards an increased
understanding of how small firms can productively operate with levels of EO that if left unmanaged
would serve to exasperate their organizational decline.
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Appendix A
Construct

Risk-taking

Proactiveness

Innovativeness

Items
Loading Alpha
Mean
S.D
In our firms
...we see bold, wide-ranging acts are necessary to
0,76
achieve the firm’s objectives
...we have a strong aptitude for high risk projects (with
0,88
0,82
0,43
1,34
chances of high returns)
...my firm typically adopts a bold posture when
0,85
confronted with decisions involving uncertainty, to
maximize the exploitation of opportunities
...we tend to be ahead of competitors in regarding
introduction of products and ideas
...we typically initiate actions which competitors then
respond to
...we are often the first to introduce new products and
services, new ways to produce these or new
administrative methods

0,78

...we have a strong emphasis on R&D, technological
leadership, and innovations

0,76

...changes in product or service lines have usually been
quite dramatic to achieve competitive advantage
...one of the main goals is to launch many new lines of
products/services in next 3 years
EO- Entrepreneurial
orientation

Coordination

Relational skills

Building new relations

Partner knowledge

ICT capability
ICT internal use

ICT collaboration

ICT communication

0,75

...we analyze what we would like and desire to achieve
with which partner
...we develop relations with each partner based on what
they can contribute
...we discuss regularly with our partners how we can
support each other

0,78

...we have the ability to build good personal
relationships with our business partners
...we can deal flexibly with our partners
...we almost always solve problems constructively with
our partners

0,69

1,26

0,76

0,97

1,43

0,76

0,72

1,08

0,68

0,74

1,39

1,01

0,83

1,99

0,87

0,82

1,86

1,03

0,87

1,41

1,04

0,76

1,77

1,01

0,76

1,69

0,71

0,75

3,82

1,36

0,78

4,34

1,36

0,75

3,85

1,31

0,73

0,78
0,83

...we are constantly open to new relations with new
partners
...we have the ability to initiate a mutual relationship
with new partners
...we have our eyes open to find new partners

0,81

...we know our partners’ markets

0,83
0,82

0,76
0,86

0,86

...we have regular meetings for every project

0,75

...employees develop informal contacts among
themselves
...managers and employees often give feedback to each
other

0,87

The extent to which your company uses ICT in this
area:
information (e.g. market, customer)
strategic planning
cost savings
competence/skills development for employees

0,77

0,79

0,72
0,84
0,84

Networking capability Coordination
Relational skills
Building new relations
Partner knowledge
Internal communication

0,85

0,82

Risk-taking
Proactiveness
Innovativeness

...we know our partners’ products/procedures/services
...we know our partners’ strengths and weaknesses
Internal
communication

0,86

0,79

0,79
0,79
0,68
0,75
0,56

...access
...enable
...enable
...enable

0,69*
0,79*
0,69*
0,61*

...maintain collaboration with existing business partners
...establish business collaborations with new partners
...enable work flexibility (e.g. work outside the office)

0,84*
0,78*
0,63*

...handle communication within the firm (e.g. intranet)
...handle external communication with the firm’s
stakeholders (e.g. extranet)
...promote marketing activities

0,66*
0,82*
0,57*

Liktert scale: -3 to +3; *Likert scale: 1 to 6
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