
LICENTIATE T H E S I S

Luleå University of  Technology
Department of Business Administration and Social Sciences 

Entrepreneurship 

2008:01|: 102-1757|: -c  -- 07 ⁄01 -- 

2008:01

Small Firm Capabilities  
for Competitiveness

 An empirical study of ICT related small Swedish firms

Vinit Parida





Licentiate Thesis

Small Firm Capabilities for 
Competitiveness

An empirical study of ICT related small Swedish firms 

Vinit Parida 

Luleå University of Technology 
Department of Business Administration and Social Science 

Entrepreneurship
2008



II



III

To my loving parents 
Aditya and Minakhi Parida 

The greatest privilege one could 
have is to be your son.   



IV



V

Acknowledgements

A PhD Student has a journey full of challenging experiences. In this journey, 
there are a number of individuals and organizations that have helped me realize 
this licentiate thesis work. First and foremost, I would like to express my deepest 
gratitude and thanks to my supervisor/Guru, Assistant Professor Mats 
Westerberg. He has shown and guided me towards the light several times during 
this journey. I learned a lot from him during our interesting discussions. Thank 
you Mats! 

I wish to thank my co-supervisor, Professor Håkan Ylinenpää for not only giving 
me the opportunity to undertake this research work, but also for his guidance all 
along this journey. I have learned a lot from your shared experiences.

I would also like to thank and acknowledge Assistant Professor Joakim Wincent, 
for always having time and insightful suggestions, besides encouraging me even 
though he has been busy with his work. I owe a special thanks to the entire team 
of Entrepreneurship, Daniel, Johan, Sari, and Sara for providing me with 
feedback, advice and most of all, for always making me feel welcome.

This thesis wouldn’t be possible without the support of the organizations 
involved in this study. I am grateful to all the CEOs from the ICT related small 
firms for giving their crucial time by responding to the questionnaire. In 
particular, I would like to thanks the CEOs of three firms (UniMob AB, 
isMobile AB, and BnearIT AB) for their insightful inputs. Also, I would like to 
acknowledge Johan E. Bengtsson and the SMART project at CDT, Luleå 
University of Technology for the financial support, without which this study 
wouldn’t have been possible.

At the end of this process, several people have contributed to this thesis by their 
vital inputs. In particular, I would like to thank Assistant Professor Dan Harnesk 
for valuable constructive criticism during the pre-seminar. I would also like to 
acknowledge Gunnar Persson for helping me with improving the language in the 
thesis.

I would like to give a special acknowledgment to all my family members and 
friends in India and Sweden for their support and understanding. I would like to 
express my gratitude to Professor Uday Kumar and Renu Sinha for their support 
during my entire stay in Sweden. I would like to thank Per-Erik and Majbritt 
Dahlborg for their kindness and support. Also, a special thanks goes to my dearest 
friend Gabriela Tlustochowicz for her help during the work with the thesis and 
otherwise. Life would be really hard without your positive thoughts.



VI

My final thanks go to my grand mother, parents, sister Upasana and brother-in-
law Munro and Dr Jayant Biswal for their patience and unconditional support 
and love. In particular, I thank my father Aditya Parida for his support and 
guidance during each step of my life. I wouldn’t be where I am today without 
you!

Luleå, January 2008 

Vinit Parida 



VII

Abstract  

Small technological firms are today facing turbulent environments where they are 
constantly challenged and have to struggle to remain competitive. The resource-
based view argues that firms with unique capabilities are able to achieve 
competitiveness. Although firms’ capabilities have received research attention, a 
small firm perspective has largely been lacking. As these small technological firms 
are operating in a turbulent environment, they would need to develop their 
dynamic capability i.e. their ability to constantly change in response to new 
demands. Furthermore, due to the fact that these technology-based firms’ 
business focus is on dealing with technological products and services, their ICT 
(information and communication technology) capability can also play a 
substantial role in securing competitive advantage. Thus, with the aim to advance 
the field of the resource-based view, the purpose of this study is to identify and 
empirically test how factors related to small firms’ capabilities are linked to 
competitiveness. To reach this purpose, both qualitative and quantitative studies 
were undertaken. The qualitative study included three case studies and the 
quantitative studies used survey data from 291 ICT-related small Swedish firms 
for the analysis. During the study, it was found that the relation between a firm’s 
capabilities and competitiveness is not only direct, but also mediated though the 
firm’s strategy. Entrepreneurial orientation was conceptualized as the small firm’s 
strategic practice or posture. Overall, the key findings from the study are the 
following: First, ICT plays a substantial role for small firms’ innovation activities, 
but the degree of influence differs to a large extent depending upon various 
factors. Second, ICT capability is potentially a good tool for building 
competitiveness, since it has a positive influence on all the components of 
dynamic capability. Third, networking capability emerged as an important 
component of dynamic capability and has a strong link to firm performance. 
Fourth, it was feasible to cluster small technological firms into sub-groups based 
on their networking structure and networking capability. Each cluster showed 
unique characteristics in terms of capabilities and entrepreneurial orientation. 
Fifth and final, the results from the overall conceptual model show that ICT 
capabilities enhance dynamic capabilities but fail to significantly influence 
entrepreneurial orientation and firms’ performance. However, dynamic capability 
has an impact both on firm strategy and on firm performance. As expected, 
entrepreneurial orientation significantly improved firm performance.

Keywords:  ICT capability, dynamic capabilities, entrepreneurial orientation, firm 
performance, competitiveness, small firms 
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1. Introduction

This chapter explains the underlying theories related to this thesis and the rationale for 
selecting these theories. Thereafter, the background information about the research topic is 
presented leading to the identification of existing gaps in the literature regarding the role of 
capabilities for small firms’ competitiveness. The next section states the purpose of the 
study, its research question and delimitations. Finally, the structure of the thesis is 
presented.

1.1 Why Study Small Firms’ Source of Competitiveness

Small firms are considered the backbone of modern economy. They offer 
employment, promote growth and instil innovation in the economy (Storey, 
1994). The influence of small firms or SMEs2 (small and medium-sized 
enterprises) in Europe can be captured by the following figures. According to the 
European Commission (2006), approximately 23 million SMEs are operational in 
Europe. These firms represent 99% of all European enterprises and provide 75 
million jobs. The Swedish situation is similar (MIEC, 2003). The number of jobs 
created by growing small firms is larger than the number created by all large 
firms. Small firms also have an important role in the renewal of the economic 
system. They pave the way for new ideas and businesses, which removes old 
products and processes. This change leads to more efficient products, services and 
processes, which according to Schumpeter (1934) is the key to economic 
development in society. 

All the above characteristics illustrate the importance of small firms. However, 
many small firms operate in a turbulent environment and are faced with new 
challenges, such as changes in customers’ demands, need for flexibility, rapid 
development of innovative products, and taking advantage of emerging 
opportunities (Tecce et al., 1997). In this context a resource-based view (RBV) 
of the firm is of specific interest. RBV is regarded as an influential theoretical 
framework in strategic management for understanding how firms can achieve 
competitive advantage and sustain it over time (Barney, 1991; Wernerfelt, 1984). 
This perspective focuses on the internal organization and views firms as consisting 
of a bundle of resources and capabilities. Thus, the main proposition argues that 
firms with distinctive or superior resources and capabilities compared to their 
rivals are able to achieve competitive advantage. The next section discusses in 
detail the main assumptions of RBV and its role in this study.

2 This study is focused on small firms. According to the EU’s definition, small firms should 
have less than 50 employees and SMEs can have up to 250 employees. Therefore, in this study 
small firms are viewed as a subset of SMEs and the terms are sometimes used interchangeably. 
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1.2 The Resource-Based View (RBV) and Competitiveness

Driven by the early work by Penrose (1959), the RBV focuses on firms as 
heterogeneous entities consisting of resources and capabilities (Peteraf, 1993). 
Firms’ resources are defined as “tangible and intangible assets which are tied semi-
permanently to the firm” (Wernerfelt, 1984, p. 172). According to Hofer and 
Schendel (1978), firms have financial resources, physical resources, technological 
resources, human resources, reputation resources and organizational resources. 
Firms need to develop and strategically use these resources to achieve profitability 
(Lavie, 2006). These resources can create entry barriers or isolating mechanisms 
for securing firms’ economic rents (Wernerfelt, 1984). But not all resources are a 
source of competitive advantage. Some resources might even hamper firms’ 
efforts to achieve competitive advantage. Four unique characteristics of resources 
identified by Barney (1991) result in sustained competitive advantage, namely, 
value, rareness, imperfect imitability and sustainability. In Peteraf’s (1993) study, 
resources related to sustained competitive advantage are based on satisfying four 
conditions; resource heterogeneity, ex-post limit to competition, imperfect 
resource mobility, and ex-ante limit to competition.

It is however difficult for a small firm with limited internal resources to meet 
these characteristics or conditions. Therefore, it is essential that different resources 
– internal as well as external – are combined and strategically used for achieving 
competitive advantage. This will depend upon a firm’s capabilities or core 
competences (Penrose, 1959). According to Day (1994, p. 38), “capabilities are 
complex bundles of skills and accumulated knowledge, exercised through organizational 
processes, that enable firms to coordinate activities and make use of their assets”.
Capabilities may be viewed as the glue that binds together all the resources and 
makes them perform some advantageous task or activity. Resources are tangible 
and can easily be acquired, but it is the firm’s capabilities that are unique and a 
source of competitive advantage (Baden-Fuller, 1995; Barney, 1991).

Individuals and team members play an important role in the development of 
routines, which enhances the firm’s capabilities. Furthermore, the top 
management can have a strategic focus on effective use of a firm’s core resources 
and capabilities. Thus, it may be argued that when a firm’s capabilities are guided 
through appropriate strategies, this will lead to better performance or even 
competitive advantage (Day, 1994; Wang & Ahmed, 2007; Wiklund, 1998).  
Strategy is a broad concept that includes a small firm’s practices, actions and 
decision-making styles. Further, the small firm’s strategy should influence the 
firm’s performance. A firm’s strategy may in turn be understood in terms of its 
entrepreneurial orientation. Entrepreneurial orientation has been chosen in this 
study as a concept addressing a firm’s strategy, because it is closely linked to 
performance. This is also in line with previous studies that have conceptualized 
entrepreneurial orientation as a small firm’s strategy (Wiklund 1999; Wiklund & 
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Shepherd, 2003). Thus, it is here understood that that small firms with unique 
capability, when acting or behaving entrepreneurially, are able to improve their 
competitiveness. The next section elaborates entrepreneurship and specifically 
entrepreneurial orientation.   

1.3 Combining Entrepreneurship and the Resource-based View 
in Order to Explain Small Firms’ Competitiveness  

The previous sections have identified a firm’s strategy as an integral part for 
relating capabilities and competitiveness. In this study, entrepreneurial orientation 
is seen as a small firm’s strategic thinking, posture or orientation. According to 
Shane and Venkataraman (2000), entrepreneurship can be broadly defined as 
discovery and exploitation of profitable opportunities. Previous studies of 
entrepreneurship have focused on small firms as the unit of analysis (Wiklund, 
1998; Wincent & Westerberg, 2005). It is proposed that firms with 
entrepreneurial orientation or strategic thinking have three specific characteristics 
that differentiate them from others. They are likely to be more innovative, risk 
taking and proactive in their approach to business (Lumpkin & Dess, 2001; 
Wiklund, 1999). Also, the link between entrepreneurial orientation and a firm’s 
performance is well established by longitudinal empirical studies (Zahra & Covin, 
1995; Madsen, 2007).

This study focuses on entrepreneurship rather than the entrepreneur. Thus, it is 
not who questions that are in focus, but rather how and what questions. 
Emphasizing the actions of the firm makes it convenient to include 
entrepreneurship in the strategic management perspective. This widens the scope 
of the study and allows for the admission of traditional strategic management 
concepts and variables, such as capability, strategy, and performance into 
entrepreneurship research. In the last few decades, RBV has become an 
influential body of research in the strategic management literature. 
Entrepreneurship is recognized as an important part of the RBV framework, but 
limited research work has been performed on this combined perspective 
(Conner, 1991; Barney et al., 2001). The basic assumption of the resource-based 
view addresses the utilization of the firm’s resources and its capability for 
competitiveness. Scholars building on the entrepreneurship literature argue that 
entrepreneurial actions or behaviours are linked to combining different resources, 
and that capabilities will lead to development of heterogeneous resources and 
capabilities for the firm (Alvarez & Busentiz, 2001). In fact, “heterogeneity is a 
common attribute of both the resource-based view and entrepreneurship theory- although 
resource-based logic has tended to focus on heterogeneity of resources while entrepreneurship 
theory has tended to focus on heterogeneity in beliefs about the value of resources” (Alvarez 
& Busentiz, 2001, p. 756). Therefore, to understand the source of small firms’ 
competitiveness, one perspective is not enough or complete. The following 
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section builds on these theoretical backgrounds and identifies the research gap 
that will be addressed in this study.

1.4 Problem Definition

As explained in the above sections, many small firms operate in a challenging 
environment, and due to this only few firms survive (MacGregor & Varzalic, 
2005; Westerberg et al., 1997). When investigating small firms that survive, it has 
been suggested that firms that have a higher growth potential are especially 
interesting to investigate, as they tend to generate higher degrees of employment 
and economic development (Wiklund, 1998). Thus, to understand the source of 
competitiveness, it may be wise to focus on small firms operating in a high 
growth industry. Delmar et al. (2003) identified seven growth patterns (clusters) 
in Swedish industries. The result showed that the highest growth oriented firms 
were the SMEs that operated in knowledge-intensive industries such as the high 
technology sector. Another study by Johansson (2004) further suggested that 
within the Swedish information technology industry, SMEs were the most 
important segment with regard to job creation and economic growth. Therefore, 
this study will focus on technology-related small firms. As indicated before, small 
firms have less than 50 employees. Some of them may eventually grow into 
medium-sized enterprises or even large firms. Focusing on these firms is hence of 
interest both to society and the specific category of firms under study.     

According to the RBV, small technological firms need to develop unique 
capabilities in order to achieve competitive advantage (Teece et al., 1997). As 
these small firms often operate in a turbulent environment, they need to develop 
their dynamic capability, i.e. their ability to achieve change in a dynamic 
environment (Teece, 2007; Eisenhardt & Martin 2000; Zahra et al., 2006). 
Furthermore, because these technology-based firms’ business focus is on dealing 
with technological products and services, their ICT (information and 
communication technology) capability can also play a substantial role in securing 
competitive advantage (Porter, 2001; Bharadwaj, 2000; Venkatraman, 1994).   

ICT capabilities are considered valuable for small firms with limited resources, as 
the cost of using and implementing ICT is rather low, while the benefits are very 
promising (Corso et al., 2001; Venkatraman, 1994; Lee et al., 2001). ICT 
capabilities are broadly defined as a firm’s ability to use a “wide array of technology, 
ranging from database programs to local area networks” (Matlay & Addis, 2003, p.322). 
In simpler terms, ICT capabilities is a firm’s ability to strategically use information 
and communication technology functions or applications in their business 
activities, such as use of e-mails, website, e-commerce, web conferencing, 
intranet, extranet and other similar tools. However, according to Powell and 
Dent-Micallef (1997), to achieve competitive advantage in a dynamic 
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environment, technological capabilities are not enough. Small firms might also be 
required to use their technological capabilities for complementing other firm 
capabilities and strategies for achieving competitiveness (Mata et al., 1995; 
Johannessen, 1994; Venkatraman, 1994).  

According to Teece et al. (1997), dynamic capabilities are defined as a firm’s 
ability to reconfigure resources and routines for achieving sustained competitive 
advantage. Furthermore, the term ‘dynamic’ denotes the ever-changing business 
environment and the term ‘capability’ the ability or competence of the firm. 
Thus, the core of dynamic capabilities focuses on a firm’s ability to “adapt, 
integrate, reconfigure and re-create” internal and external competences to be able 
to competitively face a changing environment (Eisenhardt & Martin, 2000; 
Teece et al., 1997). However, according to a study by Zahra et al. (2006, p. 924), 
“the possession of dynamic capabilities per se does not necessarily lead to superior 
organizational performance”. They further highlight the importance of a firm’s 
management or strategic capabilities for improving its organizational 
performance. Thus, the relation between dynamic capabilities and performance 
might be moderated by the firm’s strategy (Wang & Ahmed, 2007).

Although both these capabilities have received a great deal of attention in their 
respective fields, there is still a lack of research on dynamic capabilities (Zahra et 
al., 2006) and ICT capabilities from a small firm perspective (Corso et al., 2001; 
Sourthern & Tilley, 2000). Moreover, dynamic capabilities have been hard to 
conceptualize. The researchers on strategic management have been using 
resources, processes and capabilities interchangeably for explaining dynamic 
capability. This has resulted in vague conceptualization and erroneous 
interpretation of terms (Eisenhardt & Martin, 2000). Research work on dynamic 
capabilities has also been lacking a solid empirical base, and the main assumption 
that developing dynamic capability improves a firm’s ability to achieve sustained 
competitive advantage in an uncertain environment is therefore questionable 
(Foil, 2001). It has moreover been claimed that previous research work has been 
performed on a “piecemeal basis” resulting in inconsistent and unrelated results 
(Zahra et al., 2006). The field of research that this study addresses hence requires 
both further conceptual and empirical work. In a recent study by Wang and 
Ahmed (2007), this perspective is interesting and promising. They reviewed the 
literature on dynamic capabilities and suggested three components related to 
dynamic capability, namely adaptive, absorptive and innovative capability. These 
capabilities are related but still distinct from one another. A detailed explanation 
of this conceptualization, which is also adopted as concepts in this study, will be 
provided in chapter 2. 

It would however be interesting to study if ICT capabilities also have any direct 
influence on a firm’s competitiveness. Competitiveness is closely linked to a 
firm’s ability to be innovative (Powell et al., 1996; Hewitt-Dundas, 2006). This 



INTRODUCTION 

6

link has been studied before, but with mixed results. Some studies have 
concluded that ICT influences innovation for small firms (Johannessen et al., 
1999), whereas others have concluded that ICT only facilitates innovation (Gago 
& Rubalcaba, 2007; Porter, 2001). According to Powell and Dent-Micallef 
(1997), ICT enhances other firm capabilities, which results in competitiveness. 
Building on this, the influence of ICT capabilities on dynamic capabilities can 
also provide an interesting perspective. This link has seldom been explored by 
previous studies, and investigating this link would further clarify both concepts. 
In addition, as suggested by researchers on the resource-based view, capabilities 
might not have any direct influence on a firm’s competitiveness or performance; 
they rather work through the firm’s strategy (Wiklund, 1998; Day, 1994). Since 
the firms focused on in this study are small, their decision-making style and 
strategic orientation can be conceptualized as entrepreneurial orientation 
(Wiklund & Shepherd, 2003; Wiklund & Shepherd, 2005; Lumpkin & Dess, 
1996). Thus, the present study will relate firm capabilities to entrepreneurial 
orientation and performance.

Another interesting avenue for research work on a small firm’s competitiveness 
has been related to networking (Hoang & Antoncic, 2003; Baum et al., 2000; 
Kale et al., 2002; Oliver, 2001). Small firms are a heterogeneous group and one 
important aspect that may separate them from one another is their network 
structure regarding collaboration. According to Westerberg and Ylinenpää 
(2003), around 60 % of all small firms in Sweden have some kind of organized 
collaboration with at least one other firm, and another 15 % have some sort of 
collaboration with government support agencies or universities. In addition, 
networking is considered beneficial for small firms, as they thereby can have 
access to technological or commercial resources (Hoang & Antoncic, 2003; 
Baum et al., 2000), enhance their organizational learning (Kale et al., 2002; 
Oliver, 2001) and be more innovative (Pittaway et al., 2004; Powell et al., 1996). 
Since networking seems clearly related to dynamic aspects of doing business, this 
study proposes that networking capability is a missing component of dynamic 
capabilities. According to Wang and Ahmed (2007), dynamic capabilities consist 
of three components. An important aspect of dynamic capability is a firm’s ability 
to create new processes and develop its routines, and it is often not possible to 
achieve this without an external knowledge flow. Firms benefit from being in 
connection with other partner firms that provide this new knowledge and 
resources, especially in the case of small firms (Borch & Madsen, 2007). 
Therefore, networking capability is viewed as an important fuel for powering 
other capabilities and improving their competitiveness.  

Based on the gaps above identified in the literature, the next section will present 
the research question and the purpose of the thesis.
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1.5 Research Questions and Purpose of the Study 

This study mainly focuses on and contributes to the resource-based view of the 
firm. Focusing on a small firm’s resources and capabilities comes naturally with 
this view. Firms can achieve competitiveness by developing different 
combinations of resources, but this requires that they use their capabilities. Thus, 
the overall focus of the study is on the small firms’ capabilities for 
competitiveness. The overarching research question that will guide this thesis is as 
follows:

How can ICT and dynamic capabilities lead to development of competitiveness 
for technology-related small firms? 

In the light of the research question stated above, this thesis tries to identify the 
crucial factors that can lead to development of competitiveness and investigate 
how these factors influence competitiveness. The purpose of this study is to 
identify and empirically test crucial factors from the literature that are related to 
small firm’s capabilities for competitiveness. This is the overall purpose of the 
study (part A), but it is important to point out that this study is guided by the 
combination of three papers (part B). Each appended paper has its own specific 
purpose and aim, which are geared towards wider audiences interested in 
strategic management and entrepreneurship. 

1.6 Delimitations

Like any other study, this study has a number of delimitations. First, there are 
many different theoretical perspectives that have attempted to understand the 
source of a firm’s competitiveness, for example transaction cost theory 
(Williamson, 1991), social exchange theory (Levine & White, 1961), network-
based view (Burt, 1992), and others. Each of these theoretical perspectives brings 
some underlining assumptions with it as a source of competitiveness. For 
example, building on a network-based view would mean studying aspects of the 
social structure of relationships and how those relate to firms’ performance. 
However, this study is strongly influenced by the role of capabilities and strategy 
as a source of competitiveness. Thus, a delimitation of this study is the focus on 
the resource-based view and on the literature about entrepreneurship.

Second, the study attempts to understand and measure the actions of small firms, 
not their intentions. Doing so provides a possibility for a better interpretation of 
small firms’ current status with regard to their capabilities, entrepreneurial 
orientation and performance. Third, the firms under study are Swedish 
technology-related small firms, which limit the study’s ability to offer 
generalizations. Fourth, when studying a firm’s capability, it has been argued that 
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the focus should be placed on the individual’s capability of working in the firms 
(Felin & Foss, 2005). However, this study focused on firms’ level or 
organizational capabilities only. Finally, ICT capabilities are not reflected by a 
firm’s number of technological applications or functions but rather on 
functionality, i.e. how ICT is used. Thus, having a high-tech ICT infrastructure 
does not necessarily mean a high level of ICT capability in this study. Instead, an 
extensive use of ICT applications for strategic purposes would reflect a high level 
of ICT capability.     

1.7 Structure of the Thesis 

This thesis is divided into two parts, A and B. Part A describes how all the 
appended papers are combined and related. Part B presents the three appended 
papers, each of which has addressed some unique avenue of how a small firm’s 
capabilities can lead to development of competitiveness. The first paper 
investigates the influence of ICT capabilities on the small firm’s competitiveness. 
The second paper addresses interlinks between ICT capabilities and dynamic 
capabilities for ICT related small firms. Finally, the third paper is about the 
influence of network structure on small firm’s capabilities for competitiveness.

The structure of the remainder of part A is as follows. Chapter 2 provides the 
theoretical basis for the study, which highlights the underlying assumption 
regarding the concepts related to small firm’s capabilities for competitiveness. 
Chapter 3 describes the methodological aspects of the study. Chapter 4 provides a 
summary of the empirical findings from the three appended papers. Chapter 5 
provides preliminary results from the test of the overall conceptual model, and 
chapter 6 offers conclusions and suggestions for future research.

1.8 Summary of the Chapter 

This chapter sets the stage for the following chapters. Firstly, it presents the 
overall theoretical perspective (resource-based view combined with 
entrepreneurship theory) that will guide the study. Then the main concepts are 
identified, explained and related to the literature. Third, the chapter outlines 
specific gaps in the existing literature and gives indications of where the main 
contribution will be made. Fourth, the research question and the study’s purpose 
are stated, together with the main focus of this thesis being on identifying and 
empirically testing crucial factors from the literature that are related to small 
firms’ capabilities for competitiveness. Finally, the delimitation and structure of 
the thesis is presented. 
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2. Theoretical Framework 

This chapter presents the key theoretical underpinnings that are related to small firms’ 
capabilities for competitiveness. First, the study’s main concepts are defined and discussed. 
These are ICT and dynamic capabilities, networking structure, entrepreneurial orientation 
and firms’ performance. Then, the conceptual model is outlined illustrating how these 
concepts are related to one another.

2.1  Building on the Resource-Based View 

The resource-based perspective of the firms was provided by initial insights from 
Penrose’s (1959) study. However, the development and acceptance of the 
resource-based view (RBV) was mainly driven by the popular studies by 
Wernefelt (1984) and Barney (1991). The RBV framework attempts to 
understand and explain how firms can achieve and sustain competitive advantage 
over time (Peteraf, 1993; Teece et al., 1997). According to this theoretical 
framework of RBV, firms’ resources and capabilities are the origin of their 
competitive advantage. Further, resources are heterogeneously distributed across 
competing firms, which makes this heterogeneity persist over time (Penrose, 
1959; Wernefelt, 1984; Mahoney & Pandian, 1992). According to Barney (1991, 
pp. 105-106), a firm’s resource must have four attributes for achieving 
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 
a 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”. A firm’s resources with these attributes can create entry 
barriers, and increase the possibility to secure future profit (Barney, 2001; 
Wernefelt, 1984). 

However, the firm’s resources might not be sufficient to sustain competitive 
advantage, as only few resources are productive. Firms need to have distinct 
capabilities to integrate different resources and make them perform some 
advantageous task or activity (Penrose, 1959; Baden-Fuller, 1995). Grant (1991) 
argues that resources are the source of a firm’s capabilities and capabilities are the 
main source of achieving competitive advantage. A firm’s capabilities may be 
viewed as glue that binds together all the resources and enables them to be 
deployed advantageously (Day, 1994). Though capabilities are not just related to 
combining different resources, some capabilities need time to be developed, and 
managerial strategies can also play a crucial role in the development of new 
capabilities (Teece et al., 1997).  

Small technological firms suffer from the liability of smallness, which implies that 
they have limited resources and capabilities. It is also argued that small established 
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firms need different kinds of capabilities compared to larger firms (Zahra et al., 
2006). The small technological firms operate in a dynamic environment that is 
full of challenges. To handle this dynamism in their environment, small firms 
need dynamic capabilities. Dynamic capabilities are argued to be a firm’s ability 
to achieve competitive advantage in a rapidly changing business environment 
(Teece et al., 1997, Eisenhardt & Martin 2000; Zahra et al., 2006). Furthermore, 
as these firms deal with technological products and services, their ICT 
(information and communication technology) capability can also play a 
substantial role in securing competitive advantage (Porter, 2001; Bharadwaj, 
2000; Venkatraman, 1994). 

The resource-based view has been an important addition to strategic 
management. It has complemented the leading strategic management frameworks 
and attempted to develop the body of knowledge regarding firms’ 
competitiveness (Barney, 2001; Fiol, 2001). However, RBV has faced criticism 
and its main theoretical assumptions have been questioned (Eisernhardt & 
Martin, 2000; Conner, 1991). There are three key areas in which RBV have 
received criticism. First, the definition of RBV has been called conceptually 
vague and tautological. The terms used in RBV, such as resources, processes, 
capabilities, and core capabilities have been considered to lack clarity (Thomas & 
Pollock, 1999). Also, definitions provided by scholars have been thought to be 
misleading. For example, Barney (1991) defined a firm’s resources as consisting of 
assets, capabilities, organizational process, information knowledge, etc. This 
definition does not differentiate between capabilities and resources. Second, RBV 
has been considered static and the proposal for achieving competitive advantage 
in a dynamic environment questionable (Fiol, 2001; Eisernhardt & Martin, 
2000). According to Fiol (2001), in a dynamic environment, core capabilities can 
turn into core rigidities, as firms might not be able to adapt to changes. Finally, 
RBV has been questioned, because it has failed to explain how resources lead to 
competitive advantage (Priem & Butler, 2001).

This study makes a modest attempt to deal with these shortcomings. By 
differentiating capabilities from resources, process and other organizational 
activities, some clarity regarding the definition of the RBV terms is suggested. 
Investigating from the context of small technological firms operating in a 
dynamic environment, the original proposals for RBV are considered in a 
dynamic environment. Considering the relations among capabilities, strategic 
orientation (entrepreneurial orientation) and performance, the study attempts to 
provide some possible insights regarding how firms’ capabilities can lead to 
competitive advantage. Further, this can lead to development of tentative 
proposals about how to treat these concepts in future studies. The next section 
explains and relates ICT and dynamic capabilities to RBV based on previous 
research.
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2.2 Information and Communication Technology (ICT) 
Capabilities

The study of ICT capabilities based on RBV has been motivated by the need to 
understand and clarify the role of ICT for achieving competitiveness. According 
to Ravichandran and Lertwongsatien (2005, p. 238) “the potential of information 
technology to provide firms with competitive advantage has been a topic of interest to 
practitioners and academicians”. The RBV argues that VRIN (valuable, rare, 
inimitable, and non-substitutable) attributes of a firm’s resources can lead to 
competitive advantages (Barney, 1991). Previously the development of ICT 
capabilities was related to investments in a firm’s ICT infrastructure. However, 
investments in ICT functions or processes can easily be duplicated by competing 
firms, thus it has been argued that investing in ICT does not necessarily lead to 
competitive advantages (Mata et al., 1995). Therefore, when investigating ICT 
capabilities, the focus should be 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. Firms 
might have an option to use different ICT functions, but until they are actually 
used by the firm for some purpose, it may be assumed that the firm does not 
possess ICT capabilities. Furthermore, the use of ICT should be at a strategic 
level that can lead to competitive advantage (Johannessen, 1999). Thus, this study 
focuses 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). 
Therefore, an attempt is made to address this research gap by providing 
explanations and testing the role of ICT capabilities, and how these can lead to 
competitiveness.

In simple terms, ICT capabilities are defined as a firm’s ability to strategically use 
information and communication technology functions or applications in their 
business activities, such as, e-mails, website, e-commerce, web conferencing, 
intranet, extranet and other business-related technological tools. According to 
Matlay and Addis (2003, p. 322), ICT capabilities are broadly defined as a firm’s 
ability to use “a wide array of technology, ranging from database programs to local area 
networks”. 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). Each of these key aspects is briefly 
explained below:

Internal use: ICT capabilities have shown to lead to development of efficient 
processes and activities that reduce the cost of production for small firms. Firms 
are also able to improve their document handling and use financial and 
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accounting applications, which further helps them to achieve internal efficiency 
(Acar et al., 2005; Levy et al., 2001). ICT is also viewed as an important tool for 
environmental scanning, keeping check on competitors, checking for new ideas, 
etc. This enhances the firm’s ability to take calculated risks that can translate into 
successful strategic plans (Fillis et al., 2003).  

The importance of using ICT for strategic planning has been emphasized in the 
ICT literature. ICT improves a firm’s ability to better plan for the future by 
providing the CEO or management with relevant information about different 
activities and/or operations within and outside the firm (Porter, 2001). The skills 
and competence of employees may be enhanced by using ICT. Interaction 
between an employee and her/his external environment can increase with the 
help of ICT. Also, using a knowledge management system within the firm 
provides similar information to the entire organization, which can increase the 
overall level of organizational knowledge (Mata et al., 1995; Caldeira & Ward, 
2003). Internal use of ICT has become a necessity for firms of any size. However, 
even though these uses have advantages, their influence on achieving 
competitiveness is still not clear.

ICT use for collaboration: This use of ICT draws upon the technological links 
between the firm and its partners, which may include customers, suppliers, and 
other external actors. EDI (electronic data interchange) networks and other 
electronic information systems provide a stable connection with the trading 
partners, which fosters knowledge sharing and better customer/supplier 
information exchange (Zaheer & Venkatraman, 1994). Firms using ICT can 
influence their partners to use it and educate them regarding the benefits of inter-
organizational linkages that can encourage better relations. 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 development of trust, 
satisfaction and commitment, which all are important ingredients for healthy 
relations. The investment required for accomplishing such integration is fairly 
small and it gives small firms a much-needed advantage (Nieto & Fernandez, 
2005).

Having a high level of ICT usage can create recognition of small firms as 
attractive business partners. This would not only advance their current business, 
but also secure chances of collaborating with other attractive partners in the 
future. Furthermore, ICT makes small firms less limited due to their size and 
increases the opportunity for doing business and collaborating internationally 
(Dholakia & Kshetri, 2004). Thus, small firms can achieve quicker and better 
performance even in the initial stages. It can therefore be argued that using ICT 
for collaboration has a potential to enhance firms’ performance.
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ICT use of communication: Finally, regarding ICT use for communication, firms 
can use virtual teams, distance-spanning applications and other communication 
software. These ICT applications have a positive impact on a firm’s 
communication with its trading partners (Sarshar & Isikdag, 2004). This can also 
provide a constant inflow and outflow of information, which may result in better 
learning opportunities (Venkatraman, 1994). According to Ruiz-Merader et al. 
(2006), there are two types of learning within small firms, individual learning and 
organizational learning. When small firms use ICT, the individual employee’s 
capacity to learn is increased by generating knowledge through high speed, 
memory extension and communication facilities of technology. To increase the 
individual employee’s knowledge is likely to significantly impact the 
organizational learning, which in turn is likely to affect the firm’s performance 
positively. External knowledge is important for learning processes and firms with 
ICT capability are able to take advantage of this opportunity. Firms with a strong 
ICT orientation can set up intranet and extranet facilities, which are 
technological platforms for communication within and outside the firm 
(suppliers, customers or partners).

According to Clemons and Row (1991), information technology can provide 
competitive advantage to firms by reducing their structural differences, such as 
the degree of vertical integration and diversification. Extranet enhances a firm’s 
ability to find new partners for collaboration or maintaining close collaboration 
with existing partners (Nieto & Fernandez, 2005). These technological 
communication setups can eliminate geographical barriers and facilitate the 
forming of collaboration with new firms (Ozer, 2004). And this makes it possible 
for small firms to handle large pools of business contacts (Karagozoglu & Lindell, 
2004). Small firms can also use their website as an important marketing tool. The 
reach of a website is global and this makes it possible for firms to provide all basic 
information about their business at a minimum cost. Furthermore, if firms want, 
they can even extend the use of their website by providing an e-commerce 
function, i.e. the possibility to buy the product online (Martin & Matlay, 2001). 
Thus, use of ICT for communication brings many potential advantages to the 
small firm.

Overall, the three key aspects of ICT capabilities may be viewed as related and 
complementary to one another, but at the same time each mainly provides 
specific advantages. However, the outcome of these aspects in terms of better 
performance is not verified. The influence of ICT on innovation has been 
considered important and there are some existing studies of this relation. A 
quantitative study by Johannessen et al. (1999, p. 17) argues that the use of ICT 
has a positive impact on innovation and performance. This is due to enhanced 
learning and changes as the Norwegian IT-related SME had matured in its use of 
ICT. Gago and Rubalcaba’s (2007, pp. 41-42), investigating the role of ICT for 
service innovation, argue, “the interaction between the different types of services 
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innovation and the role of ICT is theoretically too strong to argue the opposite statement as 
a hypothesis. In many cases, ICT are (sic) not drivers but still facilitators of service 
innovations”. Firms can also use product data management (PDM), virtual 
prototyping, computer-aided design (CAD), and other application to enhance 
and speed up the product innovation process (Thomke et al., 1998). However, 
some studies have questioned the real impact of ICT on innovation processes, 
suggesting that ICT itself neither encourages nor discourages innovation 
(Johannessen, 1994; Mata et al., 1995). Further, studies on the ICT influence on 
innovation have been lacking a SMEs perspective (Corso et al., 2001). This study 
will try to provide some answers regarding the influence of ICT on innovation 
from a small firm perspective. 

This study will also make an attempt to investigate the influence of ICT 
capabilities on achieving competitive advantage. Many studies have focused on 
the influence of ICT on performance and the results have been mixed. 
According to Strassman (1997), there is no significant relation between ICT and 
a firm’s profitability. Contrary to this, Bharadwaj’s (2000), study suggests that 
there is a strong relation between ICT and performance and highlights the 
importance of the human factor in this relation. One problem with earlier studies 
is poor conceptualization and measurement of ICT and its relation to 
performance (Brynjolfsson & Hitt, 1996; Acar et al., 2005).  

Strategic thinking is considered an integral part of the ICT literature. ICT has 
been seen to affect strategies, and a firm’s strategic choice has ICT implications 
(Feeny & Willcocks, 1998; Henderson & Venkatraman, 1993). This can be 
related to the discussion regarding ICT functions and functionality, indicating 
that firms without any clear strategic outlook will not be able to benefit from 
ICT. Thus, firms need to have a clear vision about the role of ICT and how it 
can be aligned with their other core activities or resources (Mckenny, 1995). 
According to Bhatt and Grover (2005, p. 225), “advantage can be created and 
sustained where the technology leverages some other critical resources”. This relates to the 
RBV of finding valuable, rare, inimitable, and non-substitutable resources and 
capabilities that can lead to competitive advantage. Thus, the influence of ICT 
capabilities on other firm capabilities can be the missing link to performance. All 
the above proposals need to be investigated further. The next section discusses 
dynamic capabilities (and their components), which can be viewed as the other 
critical capability of firms operating in a dynamic environment.

2.3 Dynamic Capabilities 

Dynamic capabilities have emerged from the resource-based view, as the original 
proposal regarding a firm’s capability as a source of competitiveness did not hold 
true for firms operating in turbulent environments (Wang & Ahmed, 2007). A 
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new conceptual framework was established within RBV that could include the 
aspects related to market dynamism (Eisenhardt & Martin, 2000; Zhara et al., 
2006). Dynamic capabilities capture the change aspects related to ordinary or 
operational capabilities (Winter 2003). Teece et al. (1997, p. 516) defined 
dynamic capabilities as “the firm’s ability to integrate, build, and reconfigure internal 
and external competences to address a rapidly changing environment”. This correlates 
with Eisenhardt and Martin’s (2000, p. 1107) definition, “the firm’s processes that 
use resources – specially the processes to integrate, reconfigure, gain and release resources – 
to match and even create market change”. This definition makes a difference between 
capabilities and resources that was missing in the previous definition.  

However, this study views dynamic capabilities as a “firm’s behavioral orientation 
constantly to integrate, reconfigure, renew and recreate its resources and capabilities and, 
most importantly, upgrade and reconstruct its core capabilities in response to the changing 
environment to attain and sustain competitive advantage” (Wang & Ahmed, 2007, p. 
35). This definition argues that dynamic capabilities are different from processes. 
Processes are more explicit activities of combining resources that can be 
duplicated by other firms, whereas capabilities are firm specific and difficult to 
imitate. Wang and Ahmed (2007) argue for differentiating capabilities and 
resources in a “hierarchical order”, which is consistent with a previous study 
(Winter, 2003). Firms are viewed as consisting of bundles of resources which are 
the base for firm capabilities. Thus, resources are regarded as the “zero order” 
element of a hierarchy. The “first order” element of the hierarchy is capabilities, 
which are formed when the firm combines different resources. Firms with 
capabilities and resources do not necessarily achieve advantage. When capabilities 
are strategically driven, they form a firm’s core capability, which may be viewed 
as a “second order” capability, and this can lead to competitive advantage. 
Nevertheless, in a dynamic environment core capabilities can create rigidities for 
the firm, which would create losses (Fiol, 2001). Thus, the “third or higher 
order” capability is dynamic capabilities, which stress the firm’s effort to 
constantly integrate, develop, and re-create resources, capabilities and core 
capabilities for achieving competitive advantage.    

According to Zahra et al. (2006, p. 924), “the possession of dynamic capabilities per se 
does not necessarily lead to superior organizational performance”. Winter (2003) suggests 
that firms can also use “ad hoc problem solving” to encounter unforeseen 
circumstances such as novel challenges from the environment. For small 
technological firms, this approach can be more beneficial, as dynamic capabilities 
require long-term investment and utilization of specialized resources. The main 
difference between “ad hoc problem solving” and dynamic capabilities is the 
intention; development of dynamic capabilities is a lengthy process that firms 
engage in deliberately, whereas the other is a response to counter upcoming 
challenges. Eisenhardt and Martin (2000) argue that firms need to apply their 
dynamic capabilities faster than the competing firms or else the advantage will not 
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be realized. Thus, it may be argued that firms with dynamic capabilities not only 
have the ability to change, but also have the alertness regarding their 
environment (Barney et al., 2001). Dynamic capabilities are an important 
addition to strategic management, but the theory development is still at an early 
stage. To develop dynamic capabilities, commonalities in firms need to be 
identified (Eisenhardt & Martin, 2000).  

Wang and Ahmed (2007) attempt to move in this direction and have reviewed 
the literature on dynamic capabilities for the last 10 years and identified three 
components: absorptive capability, adaptive capability and innovative capability. 
These components are closely inter-related, but still distinct from one another. In 
this study, another component called networking capability is suggested to be a 
part of the dynamic capabilities. Dynamic capabilities enable firms to develop and 
renew their organizational capabilities, and networking plays an important role in 
this process (Teece et al., 1997). Capturing dynamic capabilities consisting of 
different sub-facets has been done before (Borch & Madsen, 2007). However, as 
suggested in the previous chapter, dynamic capabilities might not directly 
influence a firm’s performance. According to Zahra et al. (2006), the relation 
between dynamic capabilities and performance is complex. The strategic 
organisation or actions of the firm might have a strong role in the relation 
between dynamic capabilities and performance.

Overall, this study attempts to address some theoretical and empirical aspects 
related to dynamic capabilities that have been previously lacking. Firstly, looking 
upon dynamic capabilities from a small technological firm’s perspective has not 
been widely explored. This context also provides an opportunity to support the 
proposal regarding the need for dynamic capabilities in a dynamic environment. 
Secondly, the mediating role of small firms’ strategic orientation or attitude to the 
relation between dynamic capabilities and performance will be investigated. 
Thirdly, this explorative study will also attempt to test the direct link between 
dynamic capabilities and performance. Finally, viewing dynamic capabilities as 
consisting of four unique components has seldom been studied. All these aspects 
will not only develop the framework of dynamic capabilities, but also provide 
proposals regarding how to treat dynamic capability in future studies. The four 
components of dynamic capabilities are further elaborated below.

2.3.1 Adaptive Capability 

Adaptive capability is a firm’s ability to quickly identify and capitalize on 
emerging market opportunities (Miles & Snow, 1978; Hooley et al., 1992). 
According to Chakarvarthy (1982), adaptive capability and adoption are two 
different concepts. Adoption is related to firms’ final action to survive, whereas 
adaptive capability focuses on finding a balance between exploration and 
exploitation strategies. He also argues that in order to capitalize on this capability, 
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firms need to take decisions about finding the right balance. Firms having 
adaptive capability illustrate two distinctive characteristics. First, they have the 
ability to adapt to environmental changes, and second, they are able to align their 
resources to meet the changing needs (Wang & Ahmed, 2007). To achieve this 
condition, firms need to have a high degree of strategic flexibility. Due to their 
less rigid organizational structure, small firms possess a higher potential for being 
adaptive in organizational practice. Adaptability requires a firm to incur costs, but 
at the same time it can be a source of competitiveness. Thus, firms can decide the 
extent to which they want to adapt, which will result in varying costs of 
investments (Gibson & Birkinshaw, 2004).

The initial stage of adaptive capability requires firms to keep a proactive and 
opportunistic attitude towards their business environment. These characteristics 
of being able to adapt to a changing environment and aligning internal resources 
can easily be viewed as an essential aspect of dynamic capability (Teece et al., 
1997). Further, firms with this strategic orientation of both exploration and 
exploitation may be seen as entrepreneurially driven. Some important aspects 
related to entrepreneurial behaviour suggest that firms should take calculated risks 
that may result in profitable endeavours (Lumpkin & Dess, 2001). Powell (1992) 
argues that adaptive capability leads to competitive advantage. This agrees with 
Oktemgil and Greenley’s (1997) study, where they found that firms with 
adaptive capability were able to achieve superior performance. However, this 
may be questioned, as adaptive capability requires changes that may be expensive 
for small firms when they have already invested substantial resources in different 
processes and activities.

2.3.2 Absorptive Capability 

“Absorptive capability” was coined by Cohen and Levinthal’s (1990) influential 
studies. They defined absorptive capability as “ability to recognize the value of new 
external knowledge, to assimilate it and apply it to the commercial ends” (Cohen & 
Levinthal, 1990, p. 128). They also emphasized firms’ ability to evaluate and 
utilize external knowledge.  The source of external knowledge may be 
acquisitions, inter-organizational relations, and even competitors (Chen, 2004; 
Liao et al., 2003). Firms’ ability to understand and utilize the external knowledge 
may be largely dependent upon their existing knowledge base (Zhara & George, 
2002). Thus, firms need to pay close attention to their external environment and 
also develop their internal competences. A recent study by Lane et al. (2006) 
identifies three key aspects of absorptive capability: a firm’s ability to interact with 
its external environment (exploratory learning), interaction between the sub-
units within the firm (transformative learning), and distribution of new 
knowledge within the firm (exploitative learning). Dynamic capabilities are 
reflected through a firm’s absorptive capability in terms of acquisition, absorption, 
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transformation and exploitation of external knowledge in a turbulent business 
environment for competitive advantage (Zahra & George, 2002).  

Small firms with absorptive capability will have a better understanding of new 
knowledge, which can leverage their ability to act opportunistically or 
entrepreneurially (Chen, 2004). Regarding firms’ performance, Tsai (2001) 
found that firms with high absorptive capability were able to influence their 
innovation and performance. His results suggest that “high absorptive capacity is 
associated with a better chance to successfully apply new knowledge towards commercial 
ends, producing more innovations and better business performance” (Tsai, 2001, p. 1003).

2.3.3 Innovative Capability 

According to Wang and Ahmed (2004, p. 304), organizational innovativeness can 
be defined as “an organization’s overall innovative capability of introducing new products 
to the market, or opening up new market, through combining strategic orientation with 
innovative behavior and process”. This definition highlights the importance of 
different innovation dimensions. According to Schumpeter (1934), there are 
several ways to achieve innovation, such as development of new products or 
services, development of new methods of production, identifying new markets, 
discovering new sources of supply and developing new organizational forms. 
Similarly, Miller and Friesen (1983) discuss four dimensions related to 
innovation: new products or service innovation, method of production or 
rendering services, risk taking by key executives, and seeking unusual and novel 
solutions. These innovation dimensions may be influenced by several factors. For 
example, firms need to have skilled and qualified staff (scientists, engineers, etc.) 
for transforming ideas into successful innovation. If firms do not have enough 
high quality staff, this can create barriers to their growth and success. The staff’s 
skills and competence can also be enhanced over time by involving them in 
formal and informal training programmes. 

 Small firms can use their networks for facilitating innovation. Knowledge 
created by interacting with customers, suppliers, industry associations, etc. may 
be critical for successful innovation (Baum et al., 2000; Powell et al., 1996). In a 
turbulent environment, being able to innovate will provide an opportunity to 
achieve competitive advantage (Teece et al., 1997). This influences firms to 
develop cross-functional research and development (R&D) teams and new 
product development routines (Eisenhardt & Martin, 2000). Thus, the more 
innovative a firm is, the more dynamic capabilities it will possess. The relation 
between innovation and entrepreneurship was clearly highlighted in 
Schumpeter’s (1934) study. And innovation capability may be viewed as a source 
of achieving better performance, especially in a turbulent environment.   
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2.3.4 Networking Capability 

Networking has been regarded as beneficial for small firms, as they lack in-house 
resources. Having external alliances provides opportunities for easy access to 
external resources and competences (Baum et al., 2000; Pittaway et al., 2004).  
Thus, building external relationships (i.e. networks) is vital, but maintaining these 
relationships is also valuable. 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”. Previous studies have 
investigated networking capability aspects, but they have termed them alliance 
capability (Kale et al., 2002) or relational capability (Lorenzoni & Lipparini, 
1999). Firms with networking capability are able to position themselves 
strategically in a network. This allows them to establish relations with selected 
partners (Hagedoorn et al., 2006). Not all inter-firm relationships are 
advantageous, as some of them might prey on scarce resources and increase 
overheads (Anand & Khanna, 2000). Thus, firms should focus on selected 
partners who can provide new knowledge and information that will enhance 
their organizational learning (Lorenzoni & Lipparini, 1999). One strategy might 
be to collaborate with highly recognized partners, which can add value to a small 
firm’s status in the form of legitimacy (Stuart, 2000).   

Walter et al. (2006) conceptualize networking capability as a multidimensional 
construct consisting of four components, namely (1) coordination, (2) relational 
skills, (3) partner knowledge, and (4) internal communication. These components 
are distinct, but still closely related to one another. There follows a brief 
description of each component: a firm’s coordination activities help them to 
synchronize with external partners for achieving mutual benefits. In order to 
achieve this, firms will need to possess good relational skills, i.e. ability to 
maintain healthy and productive relationships. Maintaining close relations with 
partners will be incomplete if there is unclear understanding of their partners’ 
knowledge, capabilities, needs and expectations. Thus, firms need to focus on 
developing partner knowledge. Internal communication will enhance a firm’s 
ability to understand its partners. Although the above four components have 
been used to capture networking capability, they miss the crucial aspect of 
building new relationships. Thus, a new component is added to networking 
capability that is related to the firm’s ability to be open towards new relations 
with new partners. This implies that firms should have a proactive attitude and 
initiate contacts with new partners. Thus, those firms that devote their resources 
to development of these five components of networking capability would be able 
to fully utilize their networks.  

Most of the small firms operate in a dynamic environment, and one way to 
reduce uncertainty is to increase the reliance on trusted external partners. This 
would help to spread the risks and use the knowledge of partners’ firms to 
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decrease uncertainty (Pittaway et al., 2004). According to Teece (2007), 
collaborating with firms and institutions leads to development of dynamic 
capabilities. Furthermore, networking capability enhances a firm’s ability to 
create new knowledge routines, which is a crucial dynamic capability in several 
industries (Eisenhardt & Martin, 2000). External knowledge is critical for 
enhancing a firm’s innovation ability, and the innovations that are developed 
within a network tend to be commercially viable (Pittaway et al., 2004). 
Networking firms are considered to be well informed about market trends and 
customers’ needs and wants, and are quick to take action (Walter et al., 2006). 
Thus, these firms will also be able to be entrepreneurial in their actions and 
behaviour. Networking capability can positively influence a wide array of 
organizational activities, which may result in better performance.

This section has highlighted the importance of networking for small firms, but 
each firm has its own unique networking preferences and configurations. The 
next section discusses a firm’s network structure and how this can influence the 
firm.

2.4 Network Structure 

Networking is considered an important activity for firms of all sizes. Each firm 
may have its own unique way of networking, which results in a unique network 
structure. Network structure is defined as “the pattern of relationships that are 
engendered from the direct and indirect ties between actors” (Hoang & Antoncic, 2003, 
p. 166). Firms may be divided into subgroups based on their network structure. 
This form of analysis has attracted little research attention (Pittaway et al., 2004). 
Building on this paradox, this study uses firms’ collaboration structure as the basis 
for analyzing and investigating whether firms displaying dissimilar collaboration 
structures also display differences in other areas. This assumption is partially 
motivated by the findings from paper I (Parida & Westerberg, 2006). In this 
qualitative study, it was found that the three ICT-related small firms had different 
network structures. The first firm was working closely with just one large firm, 
while the second firm was working closely with several large firms, and the third 
firm was working loosely with several small firms. Each firm’s network structure 
was not just limited to their networking activity. It also was linked to its entire 
business model and strategy. For example, the third firm invested heavily in ICT 
capability because the CEO believed that it was the only way the firm could 
maintain close functional relations with their global business partners.

So, why is it interesting to group firms based on their network structure? Small 
firms are a large heterogeneous group that cannot be understood as a whole. 
Looking into different network structures might help to increase the 
understanding and knowledge of small firms and their key to success. This may 
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also been seen as an approach to reducing the heterogeneity that exists among 
different small firms.

Firms usually develop different network structures, because they want to have a 
specific strategic focus (Koch, 2004), or an innovation focus (Gemünden et al., 
1996), or they aim at a different performance level (Baum et al., 2000). Only a 
handful of studies have investigated the effects of networking structure. Koch 
(2004) studied one segment that collaborated with few companies and a software 
house, and another with a more complex and extensive innovation network. The 
results illustrated differences in terms of negotiations, shifting positions, and 
interaction between internal and external collaborating actors. Another study 
looked upon seven different types of technologically oriented network 
configurations. The result showed that different network configurations have 
different outcomes in terms of product and process innovation (Gemünden et al., 
1996). These studies further exemplify that grouping firms based on their 
network practices may yield interesting outcomes.    

In this study, a firm’s collaborative structure can have three dimensions. First, the 
type of partner, which may be small firms, large firms, universities and 
government agencies. Second, the type of relation with the partner, which may 
be a buyer, a customer or some other type of partner. Third, the focus on each 
category (in terms of the number of relations). According to Pittaway et al. 
(2004), most of the firms collaborate with their customers (33.5%), followed by 
collaboration with suppliers (21.9%) and universities (8.9%) for better innovation. 
As regards different relationships, several terms have been used previously, such as 
horizontal alliances (partnerships), which can be with different organizations, 
vertical-downstream alliances (supplier alliances), and finally vertical-upstream 
alliances (customer alliances). This study will focus on three different types of 
collaboration relationships, i.e. supplier collaboration, customer collaboration and 
partnership collaboration. Each of these collaborative relationships is explained 
below:

Supplier and Customer collaboration: Collaborating with different stakeholders 
related to the firm’s value chain may result in supplier and customer 
collaboration. Such collaboration is normally established with a long-term 
perspective, because it requires involving significant resources, and benefits from 
such collaboration are gained over time. According to Bradley et al. (2006), firms 
in the automotive industry prefer close and long-term relations with suppliers, 
because this leads to better performance and competitive advantage for both 
parties. Strong collaboration with an organization creates a sense of belonging 
and trust, which in the long term makes relationships mutually profitable. For 
example, when repeated transactions between a supplier and a customer occur, 
the supplier tends to develop its own competence, which can lower the overall 
production cost (Lorenzoni & Lippatini, 1999). Similarly, customers’ integration 
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in the production process helps firms to manufacture customized products. A 
recent study by Jacob (2006) found support for a link between customer 
integration and market success.

Collaboration with suppliers can have many advantages, for example increase in 
quality and responsiveness of products, reduction in production cost, etc. The 
trust level also tends to be high in this form of collaboration, as all actors make 
significant investments (Lorenzoni & Lipparini, 1999). According to Arend 
(2006), supplier collaboration has a positive influence on firm performance. In 
the high tech industry, small firms collaborate with large firms at customer level, 
because they lack marketing resources and capabilities. Small firms can also 
collaborate with a university or government organizations in the role of supplier. 
Generally, firms adopt this strategy to get external legitimacy. In most countries, 
to have the government as customer, small firms need to bid and compete with 
other firms. Winning such a bid provides the small firms with recognition and a 
long-term contract. The benefits of having a university as a customer are also 
quite similar to having a government, but an additional bonus comes in the form 
of certification for having a quality customer (Lee et al., 2001). Small firms can 
also use the university’s knowledge as an initial input in their production process, 
which can considerably enhance the firm’s innovative capability and competence 
(Pittaway et al., 2004).

Partnership collaboration: Compared to customer/supplier collaboration, partnership 
collaboration can also include those actors that do not necessarily share any direct 
relationships with each other. These actors may be small firms, large firms, 
government institutions or universities. As argued previously, these actors 
collaborate with one another with different motives. For example, a university 
might collaborate in partnership to spread and publish knowledge of their 
research work. Similarly, government institutions might collaborate with firms 
for regional development in order to create employment and increase the tax 
base. Business and industrial firms might collaborate in order to achieve financial 
gains and develop competitive commercial products. Despite problems with 
different goals, partnership with different organizations may lead to a wide 
knowledge base, which may result in better innovation (Etzkowitz & 
Leydesdorff, 2000). When small firms collaborate with other smaller firms, they 
can attain better learning, a reduced barrier to entering new markets, etc. 
However, the margins of such benefits are quite low compared to collaborating 
with larger firms (Audretsch & Feldman, 2003). Collaborating with well-known 
large firms may give small firms quick recognition and status within a network 
(Stuart, 2000). However, sometimes when small firms collaborate with large 
firms, this may lead to threat of “power play” which means that one actor (a 
large firm) uses the collaboration for its own advantage. Small firms can reduce 
this risk by making the relation more reciprocal in nature and avoiding 
unbalanced dependence upon one relation (Bradley et al., 2006; Bessant et al., 
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2003). If a small firm is looking for more flexibility and a lower risk in the 
relation, it may be wiser to collaborate with other smaller firms or to target a 
niche market where there are no rivals (Gomes-Casseres, 1997).  

Technologically related small firms can reduce uncertainty by having external 
collaboration (Lorenzoni & Lipparini, 1999). Having a university in the network 
may be beneficial for everyone, as it possesses advanced research knowledge and 
the innovations from this kind of relation tend to be radial in nature (Pittaway et 
al., 2004). High tech small firms can also act as an intermediate between a 
university and large firms. In the early product development phase, they can 
work closely with the university and develop intellectual property. The next step 
may be to license university technology and use it for commercial purposes. And 
at this stage, small firms can use the help of large firms as they have well-
established marketing channels (Audretsch & Feldman, 2003). Sending employees 
for training in technological universities can accomplish development of a small 
firm’s internal competence. Also, it may be beneficial to use university 
collaboration for human capital transfer such as traineeship programmes (Lee et 
al., 2001). Government involvement in a network can provide specific resources 
such as grants, subsidies, donations, etc., which can serve as a buffer for small 
firms in a competitive environment (Lee et al., 2001). Finally, university and 
government organizations are neutral knowledge brokers and having them in the 
network reduces the risk of opportunistic behaviour.  

Overall, networking has many long-term and short-term benefits, but firms need 
to have a strategic outlook on this activity. Most small firms either do not 
network or are unable to fully utilize their networking potential. This may be 
due to lack of strategic vision regarding networking. The next section discusses 
entrepreneurial orientation, which is viewed as a small firm’s strategic attitude.     

2.5 Entrepreneurial Orientation 

The previous sections have highlighted the importance of strategic orientation or 
behaviour for benefiting from firms’ capabilities and networking. In this study, 
entrepreneurial orientation is seen as a small firm’s strategic thinking, posture or 
orientation. Entrepreneurship activities and behaviour have been shown to 
generate employment and economic wealth. This has created a positive 
association regarding entrepreneurship around the world. 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”. Previous studies have used the concept of entrepreneurial strategic 
orientation (EO) to encapsulate entrepreneurial activities at a firm level (Covin & 
Slevin, 1991; Zahra & Covin, 1995). The seminal study by Miller (1983) suggests 
that entrepreneurship should be treated as a multidimensional concept that 
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consists of a firm’s actions related to innovativeness, risk taking, and 
proactiveness. He states, “an entrepreneurial 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” (p. 771). Building on Miller’s study, 
many scholars have measured EO by measuring the firm’s tendency in terms of 
these three dimensions (Walter et al., 2006; Wincent & Westerberg, 2005; 
Wiklund & Shepherd, 2003). A brief description of each dimension of EO is 
given next.  

Innovativeness: The importance of new combinations or newness has been 
considered as a crucial part of entrepreneurship (Schumpeter, 1934; Drucker, 
1985). According to Lumpkin & Dess, 1996, p. 142), “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”. There are 
many different ways of differentiating innovation, one of which is based on the 
type of change (products, processes and services) and degree of change 
(incremental and radical) (Tidd et al., 2001).

Risk taking: The association of risk with entrepreneurship can be traced back to 
the early studies. It was argued that self-employment risk that is inherent in 
entrepreneurship compared to traditional professional employment. Some level of 
risk is always associated with doing business. But from a strategic point of view, 
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 risky but promising (Lumpkin & Dess, 1996).

Proactiveness: According to Shane and Venkataraman (2000), entrepreneurship 
may be broadly defined as discovery and exploitation of profitable opportunities. 
This definition emphasizes the importance of acting with a foresight for 
exploiting new opportunities. Thus, “proactiveness may be crucial to an entrepreneurial 
orientation because it suggests a forward-looking perspective that is accompanied by 
innovative or new venture activity” (Lumpkin & Dess, 1996, p. 146). The 
entrepreneur usually acts opportunistically by developing new products, targeting 
new markets, combining different resources, which will help him or her to turn 
the future threats into a profitable venture.     

Previous studies have used EO as the level of process, decision-making style or 
strategic orientation of a small entrepreneurially oriented firm (Wiklund, 1998; 
Wiklund & Shepherd, 2005). However, a small firm’s strategy should influence 
its performance. Many studies have shown a strong relation between EO and 
performance (Zhara & Covin, 1995; Covin & Slevin, 1991). Further, the link to 
performance has been suggested to be context-specific and influenced by the 
external environment (Lumpkin & Dess, 1996). Small technological firms tend to 
operate in a dynamic and hostile environment where the value of EO for better 
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performance is even more vital (Zhara & Covin, 1995; Lumpkin & Dess, 2001). 
A recent study by Madsen (2007), observing EO over a time for Norwegian 
SMEs, shows that increase in EO over time results in better firm performance in 
terms of growth and financial gains. This finding also correlates with Wiklund’s 
(1999) study, which investigated Swedish small firms for three consecutive years. 
He concluded that investment in EO should not be made for the purpose of 
achieving “quick fixes”, because the benefit of such an orientation pays off over 
time. While studying firm capability and performance, EO has been argued to 
influence this relation (Wiklund & Shepherd, 2003). According to a study by 
Madsen (2007), SMEs are better able to exploit their resources using 
entrepreneurial activities. Thus, as this study investigates the role of capability for 
competitiveness in small technological firms, entrepreneurial orientation is 
assumed to play an integral role. The next section will look more closely at firms’ 
performance, which is the concept that captures a firm’s overall competitive 
advantage.  

2.6 Firm Performance 

The ultimate dependent variable of this study is firm performance. The success of 
the small firm may be measured by its performance as a firm. According to 
Cooper (1995), the measurements for small firms’ performance are not well 
defined, which has led to some previous researchers measuring it based on 
unimportant aspects. Some studies have solely looked upon financial 
achievements of the firm to capture performance (Zahra & Covin, 1995). 
However, many studies have conceptualized performance as a multi-dimensional 
construct (Wiklund, 1998; Walter et al., 2006). Lumpkin and Dess (1996 p.153) 
note, “entrepreneurial actions or processes may, at times, lead to favourable outcomes on 
one performance dimension and unfavourable outcomes on a different performance 
dimension”. Therefore, a multi-dimensional approach to capturing firms’ 
performance was considered suitable in this study.

This study has looked upon firm performance from three dimensions. These 
dimensions may be described as observing performance based on different time 
lines using the balanced scorecard (Kaplan & Norton, 1992) as inspiration. The 
first dimension is growth- and finance-related, which may be regarded as”past” 
firm performance. According to Wiklund (1999), growth-related measures of 
performance have been widely favoured by previous studies. Growth aspects are 
suggested to be more precise and easy to access (Brown, 1996). For example, 
growth in sales and market growth are traditionally used to capture performance. 
Financial aspects may be investigated by reviewing a firm’s profit or sales from 
previous years. The second dimension observes the “present” aspect of firms’ 
performance. This may be related to non-financial aspects, which are still is vital 
for the firm. Aspects of customer performance are examples of this. Having a 
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satisfied and loyal customer base is important for staying competitive. Therefore, 
this aspect was included in this study. Finally, the third dimension may be viewed 
as a “future” oriented indicator of firm performance. This may be related to 
innovation aspects of a firm. As most of the small firms operate in a turbulent 
environment, being innovative is assumed to lead to competitive advantage. 
Innovation indicators may include questions related to firms’ ability to develop 
new products, processes and services. Thus, having three dimensions of 
performance provides a possibility to capture firm performance convincingly.     

Previous studies have mainly shown performance positively related to capabilities 
and entrepreneurial orientation. For example, ICT capability leads to 
improvement of individual and organizational knowledge, which creates 
opportunities for transforming tacit knowledge into explicit knowledge leading 
to better performance (Ruiz-Mercader et al., 2006). According to Walter et al. 
(2006), networking capability not only enhances firm performance but also 
fosters a stronger link between EO and performance. Zahra and George (2002), 
regard absorptive capability as an important source of a firm’s competitiveness. 
Firms’ ability to be adaptive and align their resources leads to better performance 
(Powell, 1992). Finally, Madsen (2007) shows a strong relation between EO and 
performance over a period of time.   

2.7 Conceptual Framework

The previous discussions and explanations have suggested the model that is 
depicted in Figure 1. This model shows how firms’ capabilities directly and 
indirectly influence entrepreneurial orientation and performance. ICT capabilities 
have been identified as an important capability for small technological firms for 
achieving better firm performance. This capability might also facilitate 
entrepreneurial actions by providing firms with competitive information and a 
communication system. However, ICT capability might also have a substantial 
role in enhancing other firm capabilities, which in this case is dynamic capability. 
These two capabilities are specifically vital for small technological firms, as these 
firms operate in a dynamic environment and deal with high technological 
products. Dynamic capability is argued to include four components, namely 
adaptive capability, absorptive capability, networking capability and innovation 
capability. Each of these components has shown tendencies to influence EO and 
firm performance. 
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Figure 1: The proposed conceptual model   

However, these components together in one conceptual model may result in 
identification of the most essential component of dynamic capability. Finally, the 
influence of EO on firm performance will be investigated taking into account the 
rival influence from ICT and dynamic capability.      

2.8 Summary of Chapter 

This chapter provides the main theoretical background of this study. Starting 
with the resource-based view, the differences between resources and capabilities 
were established. Then three key shortcomings of RBV were identified, which 
this study will attempt to address. As the firms under study are small technological 
firms operating in a dynamic environment, two capabilities were found to be 
critical for this study. One of them is ICT capability, which deals with a firm’s 
ability to use business-related technological tools or applications. In the literature 
on ICT capability, three key aspects were found, namely internal use, use for 
collaboration and use for communication. Dynamic capability is the second 
critical capability, which reflects a firm’s ability to achieve competitive advantage 
in a turbulent environment. Dynamic capability comprises four components, 
namely adaptive capability, absorptive capability, networking capability and 
innovation capability. Networking structure and entrepreneurial orientation are 
seen as influencing factors for studying how firms’ capabilities can lead to 
competitiveness. Firm performance is viewed as the final dependent variable for 
this study and as a proxy for competitiveness. Finally, the conceptual mode was 
presented, which illustrates the main concepts and expected relationships among 
them.

Dynamic Capability
• Adaptive Capability
• Absorptive Capability
• Innovation Capability
• Networking Capability

ICT Capability
• Internal 
• Collaboration
• Communication 

Entrepreneurial 
Orientation 
• Proactiveness 
• Risk Taking
• Innovativeness

Firm Performance
• Financial/Growth  
• Customer
• Innovation
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3. Research Method 

This chapter presents the issues related to research methodology. This includes choice of 
research approach, literature search, research strategy, data collection, data analysis and 
finally, discussion of method quality and limitation of this study. 

3.1  Research approach   

Before explaining the methodology, it is important to clarify the stance of this 
study regarding the kind of knowledge that can be expected to be gained from it. 
A discussion on ontology and epistemology can put light on this matter. 
According to Burrel and Morgan (1979), ontology deals with beliefs of the 
world, whereas epistemology deals with, how knowledge about the world can be 
created. Further, they suggested four paradigms based on philosophical 
assumptions, namely, functionalist, interpretivist, radical humanist and radical 
structuralist (see Figure 2). 

Figure 2: Four paradigms for analysis of social theory (Burrel & Morgan, 1985)  

These four paradigms co-exist, but also separately offer individual views. There 
are two main dimensions in this model of Burrell and Morgan (1985); 
objective/subjective and regulation/radical change. The radical humanist and 
radical structuralist are concerned with radical change in the world, where the 
radical humanist is inclined towards subjective aspects and the radical structuralist 
are aiming at objective aspects. Functionalists have an objective view towards the 
world and believe that world exists of empirical structures and these can be 
studied and measured. Interpretivists believe that the real world can only be seen 
through human eyes.  

This study does not aim at creating radical changes and mainly has an objective 
view on the world. Thus, this study has a functionalist approach for developing 
the research phenomenon. Since it is believed that reality exists independent of 
human understanding, it can be studied through a quantitative approach. This 
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study will attempt to find patterns regarding how firms’ capabilities can be linked 
to competitiveness for small technological firms. These patterns can be identified 
by encouraging people to think objectively about their actions and activities. In 
this study some subjective elements do exist, however the main approach still 
remains functionalist.

Qualitative and quantitative studies are two different research approaches, but 
they also complement each other. The main strength of qualitative studies lies in 
the possibility to develop a deep knowledge and understanding of a certain 
phenomenon under study. The researcher’s own views and interpretation play an 
important role in this approach. The quantitative approach focuses on testing 
hypotheses using statistical techniques to provide generalizations of the 
phenomenon under study (Yin, 2003; Neuman, 2003). Overall, both approaches 
have their own weaknesses and strengths, and neither is better than the other. 
Many researches make a choice between the above research approaches, but it is 
also possible to conduct research by combining the two. It has been argued that 
combining research approaches can help to ensure that research questions get 
proper answers (Denzin & Lincoln, 2000). This study gains from both 
approaches, where first a qualitative and afterwards a quantitative study were 
conducted. The qualitative study helped to provide a more clear understanding 
of the research topic. Based on this new understanding, a quantitative study was 
drafted and hypotheses were formed and tested. 

While discussing the research approach, it is also important to position the 
research in terms of an inductive or deductive approach. An inductive approach 
is related to the development of theory based on empirical regularities, whereas a 
deductive approach is related to testing the theory (Yin, 2003). This study started 
with an inductive approach where empirical data was collected before studying 
the theory in-depth leading to less bias about the research topic. However, it is 
not advisable to conduct research inductively, without any theoretical 
understanding (Chalmers, 1999). Therefore, some literature was studied before 
interviewing the respondents to create a general understanding of the research 
topic. Based on the interviews, it was established that the relations among the 
small firms’ capabilities for competitiveness were complex and that many other 
concepts needed to be considered. This new insight was used to guide the 
literature search, which highlighted different concepts and connections related to 
the research topic. Thus, a deductive approach was used to proceed with the 
research, where the identified relations were hypothesized and tested. This 
approach was used in the second and third paper appended to this thesis. 
Therefore, although the study was influenced by induction, the main approach 
was deduction.
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3.2  Literature Search 

The purpose of the literature search is to provide a clear understanding of the 
main theories related to the research topic. Normally a literature search is not 
performed at one particular point of time, but rather in waves during the research 
process. In this study the literature search was done in two waves. The first wave 
was performed from July to October 2006, where the study was mainly focused 
on ICT capabilities and competitiveness (innovation). During this literature 
search, difficulties were encountered in finding relevant articles related to ICT. 
This was due to different terminologies used by scholars in the literature to 
explain ICT capabilities, such as IT capabilities, technological capabilities, IS 
capabilities, e-business capabilities, etc. Also, the domain of ICT-related articles is 
spread over different disciplines from engineering to human science to social 
science. The second literature search had a different focus and was made between 
January and April 2007. During this period many new concepts were included in 
the study. Both searches were made at Luleå University of Technology. 
Databases used for the search were Business Source Elite, Emerald Insight, 
JSTOR and Social Sciences Citation and in these databases the following key 
words were used: 

ICT (information and communication technology), information 
technology, internet, small firm, SMEs, innovation, performance, 
dynamic capabilities, adaptive capability, absorptive capability, 
innovation capability, network, networking capability, entrepreneurial 
orientation.

The literature search resulted in approximately 140 articles, and an additional 30 
articles were found using the reference list from the identified papers and books. 
Finally, some articles were identified based on the recommendation from 
colleagues and advisors.

3.3 Research Strategies and Data Collection  

In this study, data collection was made following two different strategies: first a 
case study and then a survey. Using different strategies for data collection is 
referred to as “methodological triangulation”. This leads to a higher quality of 
research and makes the results more compelling (Neuman, 2003).  In the next 
section this is explained in-detail.

3.3.1  Case Study       

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 
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over the actual behavioural events, 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 first part of the 
research (including Paper I). Case studies have a distinctive place in the 
assessment of research for the following reasons: a) for describing a course of real-
life context, case studies are suitable, b) case studies are essential, when a 
researcher wants to explain the links involving complex real-life situations, c) case 
studies can illustrate certain topics in an evaluation, and d) case studies are useful 
for exploring situations with unclear outcomes.

The purpose of paper I was to get a better understanding of how the use of ICT 
influences innovation within SMEs in the Swedish industrial service sector. 
Furthermore, it was deemed most appropriate to get a real-life perspective of the 
research topic, where the investigator has little control of the events. The relation 
between ICT capability and competitiveness is a complex real-life situation. 
Scholars have argued that ICT capability does not have a significant influence on 
a firm’s competitiveness (Porter, 2001; Mata et al., 1995), while others argue the 
opposite (Ruiz-Merader et al.; 2006; Johannessen et al.; 1999). Also, a similar 
research strategy has been adopted by scholars that have tried to understand 
specific phenomena related to the use of technology within SMEs (Southern & 
Tilley 2000; Caldeira & Ward 2003; Jones et al., 2003). Therefore, a case study 
was the most suitable choice for the first study.

Selecting case studies also makes it possible for researchers to handpick what to 
study, which is not possible with other strategies like a survey (Miles & 
Huberman, 1994). In this study, the case firms were selected based on their high 
probability of providing the needed information regarding the research topic. A 
case study can involve a single case or multiple cases. A case study makes a deep 
investigation of a single entity, whereas a multiple case study uses two or more 
entities, which provides an opportunity for cross-case comparison (Yin, 2003). 
According to Miles and Huberman (1994), investigating similar and contrasting 
cases adds more value to the findings, because it provides varying pictures of the 
studied phenomenon. A small firm’s capability may be influenced by many 
different factors, such as the environment, its strategic focus, other capabilities, 
the CEO’s experience, etc. Therefore, it was deemed most appropriate to apply a 
multiple case-study approach.

An understanding of this study’s unit of analysis is important. The phenomenon 
under study happens to be inside some bounded context, which can be referred 
to as the unit of analysis (Miles & Huberman, 1994). In this study, the main unit 
of analysis is the small firm. Therefore, to understand this phenomenon, the 
CEO or IT manager was identified as the appropriate person to interview in 
order to tap into their knowledge about the firm’s level of capability. They are 
also likely to be able to provide a “holistic view” of the research topic.  
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3.3.2  Selection of Cases  

There are several ways of selecting cases for a study. In this study, multiple cases 
were selected where each case was supposed to add variety given a certain 
commonality. By looking at a range of similar (equal in type of industry, size and 
location) and contrasting (dissimilar in other aspects) cases, it was possible to 
understand the case study findings, grounding them by specifying how and 
where, possible, why they behave as they do (Yin, 2003). Thus, the underlying 
logic for case selection was to find interesting cases that were close to one 
another, but at the same time different enough to provide variety (different 
views).

In more detail, case selection was guided by the following considerations. First, 
the firms should operate in the industrial service sector. The industrial service 
sector is an important sector within the service sector, and it helps industrial firms 
to be able to compete globally. Even though a great deal of research has been 
carried out on firms, little research has been performed on industrial services to 
date (Panesar & Markeset, 2005). Second, since the study focuses on the use of 
ICT and its influence on innovation, it was deemed appropriate to include only 
high users of ICT, which in this case were small IT firms. Having high users of 
ICT in the study meant that there was a greater opportunity to get interesting 
information about the link between ICT use and innovation. Further, only firms 
which had been active for at least 2 years were selected, so that they had reached 
some level of stability, and finally the firm should (for convenience reasons) not 
be located too far from the university where the researcher works. During the 
period of selection, a project (SMART) at Luleå University of Technology was 
identified, which was addressing product development aspects related to small IT 
firms. Since the firms involved in SMART seemed to be a good match with the 
desired company profile, three small firms (UniMob AB, isMobile AB, and 
BnearIT AB) were selected from this project. By offering the firms and the 
project organizers a report on the results of the study, the project could then be 
affiliated to SMART and good access to the firms could be granted.

3.3.3 Case Material Collection 

For the case study, two data collection methods were used, namely, interview 
and documentation. Interview was the primary source of data collection. Each 
company was first contacted through mail and later by telephone to set a date for 
a personal interview. It was not hard to find the most appropriate person for the 
interview. In each case, either the CEO or the manager with responsibility for IT 
was interviewed. These respondents were contacted for the interview due to 
their excellent knowledge of how ICT capabilities were used in their firm. The 
first and second rounds of follow-up interviews were conducted within a period 
of about three months (May-July, 2006). The follow-up interview included 
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questions that had emerged after the first interview or questions that had not 
been answered completely in the first interview.

The interviews were made in a semi-structured manner, using an interview guide 
(Appendix A). The pertinent information collected through the interview guide 
was presented in paper I. However, some of the questions were geared towards 
developing overall knowledge regarding the research topic and are therefore not 
reported in the paper. During the interview, the respondents were asked to 
describe how they used ICT in their firm and whether they believed that this use 
had led to improved competitiveness. In general terms, ICT was defined as the 
combination of different technological tools or functions such as the Internet, 
website, e-mails, e-commerce, and e-business which were strategic for the 
business. Thus, each of these functions was used as a bullet during the interview, 
and detailed information about their use was obtained. If it was noticed that the 
respondents had overlooked some important information, they were prompted to 
explain a bit more about the topic. Using this approach ensured the possibility of 
obtaining detailed information, which was basically driven by the respondents’ 
views and opinions, thus being close to their reality. Innovation (as such) was not 
mentioned during the interview, unless the respondent brought it up. This was 
done to keep the focus of the interview on the use of technology and the link to 
competitiveness. The link to innovation was thus not prompted and only focused 
upon in the analysis of data. Each interview lasted for almost two hours and 
during the interview notes were made. These notes were not made in detail but 
were used for saving the reflections and thoughts that came up during the 
interviews. Also, to be sure that all the information was accurate and information 
was not missed after the interviews, all interviews were tape-recorded with the 
respondents’ permission. This made it possible to revert back to each interview 
later on and use the recording as backup. Subsequently, each interview was 
transcribed in a document format and sent to the respondents, who were asked to 
check it for any irregularities or misinterpretation. During this process only one 
respondent made some minor suggestions regarding the information, and these 
were incorporated into the document.

All the chosen firms had well-developed websites, which provided important 
information about the firms’ objectives, their products, and overall business 
operations. Before and after each interview, the website was referred to in an 
attempt to enhance the collected information. In some cases, the firms also 
provided documents (PowerPoint slides, etc.) regarding their operations and 
products. Together this was the source of documentation and also increased the 
validity of the study by “triangulation of empirical data” which relates to using 
multiple measures of the same phenomenon (Yin, 2003). 
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3.3.4  Survey Study   

After the first qualitative study, the second part included a quantitative approach, 
which was performed by a survey method. A survey study provides an 
opportunity to analyze large numbers of data and to make generalizations. Also, 
conducting a survey after the literature review and case study improved the 
design of the survey (see e.g. Eriksson, 2007), since case studies provide high 
quality information and help to identify concepts and circumstances related to the 
research topic. This further guides the literature search, which improves the 
process of developing the survey. This approach was the followed in papers II 
and III, as they were aimed at testing proposals and models. The survey was sent 
to 1471 ICT-related small firms in Sweden from May to June 2007. The 
questions in the survey addressed different small firm capabilities (ICT and 
dynamic), entrepreneurial orientation, performance, networking structure, and 
basic demographics about the small firm. In the following section the criteria for 
selecting sample, data collection and measurement of variables are presented.   

3.3.5 Sample

ICT-related small firms were selected to represent small technological firms, 
because these firms’ characteristics are similar to those of small technological 
firms, by for example working globally, developing innovative products, and 
operating in a turbulent environment. ICT-related small firms may be defined as 
firms manufacturing products or services that are technology driven, for example, 
software, mobile functions, etc. Further, in technological industries, ICT-related 
small firms represent a large number of firms, which makes them an appropriate 
choice for a survey study (Johansson, 2004). Finally, ICT-related small firms tend 
to provide their products and services to a large number of other industries, and 
hence success in this industry also leads to advantages for other large and small 
firms. Therefore, from both the researcher’s and a practical point of view, it was 
important to understand more about them.  

Focusing on a single industry has its own benefits, but this choice also restricts 
the ability of this study to generalize its findings. Still, it is believed that when the 
focus of research is new, it is appropriate to dig deeper rather than more broadly. 
According to Westerberg et al. (1997), when looking at a single industry the 
environment will be fairly common, which can makes the data less vulnerable to 
effects from uncontrolled variance. Also, since the first study used small IT firms, 
it seemed most appropriate to build on these findings and continue the research 
with a similar industry. Taking the case study firms as the basis, a survey study 
was constructed. The Swedish industry index code (SNI code: 72220) was 
obtained for these firms, and this code indicated “consultancy-related computer 
systems or computer software” firms. The initial search based on the SNI code 
resulted in a hit of approximately 9000 active firms. These firms were further 
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reduced to 3907 active firms based on the parameters of fewer than 50 employees 
and more then 1 million SEK3 in sales. The two parameters ensured that only 
active (i.e. not only part-time enterprises) small firms were included in the 
sample. Still, 3907 firms were considered a large sample size to be addressed, and 
thus only 1471 firms were selected for the survey. They were selected in the 
following way. First, the 3907 firms were divided into five groups based on their 
number of employees. 885 firms had one employee, 983 had two employees, 868 
had 3-5 employees, 473 had 6-9 employees and 698 had 10-49 employees. The 
goal was to get a total number of usable responses exceeding 300, which with a 
response rate of 20 % means that approximately 1500 firms had to be addressed. 
Even though the smallest companies are interesting to study, it was not deemed 
appropriate that they should be sampled in relation to their actual numbers (i.e. a 
random sample of the population). Therefore, a random sample of 100 was 
drawn from the first three categories, while the entire population was chosen for 
the latter two. 

3.3.6 Survey data Collection 

The key measurements were based on well-established scales from the literature. 
However, they were all modified to fit the context of this study. Once the survey 
was preliminarily formalized to check for any problems or irregularities, it was 
pre-tested on 4 CEOs of 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 small firm, and as discussed before, the 
aim was to capture the firm’s level of capabilities. The CEOs of small firms were 
identified as the most appropriate persons to answer questions on the firms’ level. 
Therefore, the questionnaires were distributed to the CEO of each of the 
selected 1471 ICT-related small firms. The questionnaires were sent out in three 
waves using postal services in May and July 2007. Each included three items:  

(1) A cover letter which was addressed to the CEO of the small firm, 
explaining the motivation and need for this study. Each covering letter was 
personalized and signed by the researchers. Three criteria were stated on 
the covering letter; first, firms should be working within the ICT industry, 
second, they should have more then 1 million SEK in sales, and finally, 
they should be active (i.e. not dormant or in bankruptcy). If any of these 

3 1 SEK (Swedish Krona) equals about 0.11 EUR (December 2007)
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criteria was 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 study, once 
it was finished.

(2) A business reply envelope
(3) An 8-page questionnaire (Appendix B (Swedish) and C (English))

All three items were in Swedish. The second and third waves were only different 
as regards the cover letter. From the sample of 1471 small firms, 93 
questionnaires were sent back as they did not satisfy the three criteria mentioned 
in the covering letter. Further, 6 questionnaires did not reach the sample firms, as 
they had changed their address without any future contact location. This reduced 
the sample size to 1372 firms. Finally, a total of 306 replies were received. But in 
these four questionnaires there were obvious examples of responses that had not 
been properly thought out (e.g. only 4s) and one questionnaire had been filled in 
twice. Ten respondents had indicated that they had more than 50 employees, 
which was not in accord with the sampling criteria. All these questionnaires were 
removed from the sample. This reduced the received questionnaires to 291, 
which is a response rate of 21%. However, a few questionnaires were partially 
incomplete, which resulted in a usable sample size of 265.   

Although the response rate was not very high, it was certainly sufficient for 
making an analysis. To check the non-response bias, the sample had to be 
checked in terms of some basic variables (Sweeney et al., 2000). These variables 
were age (year of establishment), size (number of employees), profit, and 
solidarity (i.e. is the degree of internally funded capital). The analysis showed a 
significant difference for size, but when observed closely the mean difference was 
just one employee. This difference is marginal in practice and can be expected 
when the sample size is large. Therefore, it may be concluded that the usable 
sample is representative of the entire population.

3.3.7 Measures and Operationalizations    

The questionnaire (Appendices B and C) of 8 pages included a multitude of 
different questions and scales. Most of the items were measured on a seven-point 
Likert scale, where the scale ranges from “strongly disagree” to “strongly agree”. 
But not all questions were included in the analysis. This was due to time 
constraints on research and some of them being planned to be included in future 
studies.

 In the order they appeared in the questionnaire, the excluded questions are:
The entire section 1, part b (Firm Strategy in Porter terms) 
Questions 10 to 15 in section 2 (Effectuation and causation) 
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Questions 1 to 13 in section 3 (The extent to which use of ICT has led 
to development of company)    
Questions 1 to 10 in section 6 (Firm performance in relation to 
expectations)  
Questions 1 (Age of CEO), 2 (Gender), 3 (Education), 4 (Experience) 5 
(Education), 10 (main products), and 11 (Geographical market and 
Product category) in section 7 

Furthermore, some scales used were modified after examining the responses 
based principally on component analysis. This was done because sometimes scales 
fail to form a factor as expected and an inspection of the wordings of questions 
reveals risks of misinterpretations. These items were deleted from the scale. The 
deleted questions were:

Questions 9 and 11 in section 1 (Dynamic capabilities- Innovation 
capability)
Questions 8, 10, and 12 in section 3 (ICT capabilities)
Questions 6, 7 and 10 in section 6 (Firm performance)

All the detailed measurements of the variables are available in papers 2 and 3, but 
the variables that were problematic in the factor analysis are briefly described 
below:

a) Innovation capability: Innovation capability was measured from five 
perspectives, product, process, market, behaviour and strategy. But only 
three were used for analysis, namely product, strategy and market, as in the 
factor analysis the others loaded with adaptive capability. This may be due 
to similarity between the questions. Behaviour and process aspects of 
innovation were slightly similar to adaptive capability, so there is a 
possibility that they might have been misinterpreted by the respondents. 
The two questions used to measure innovation were also vague, which 
further creates impurity in the scale. Therefore, a three items scale was 
used to measure this variable based on Wang and Ahmed’s (2004) study. 
This was measured by placing statements on a scale from -3 to 3 such as: 
In our company when we see new ways of doing things, we are the first to 
adopt them; In our company we often introduce new products and 
services which are at the cutting edge of technology; and In our company 
we are often the first to market new products and services. Innovation 
capability was one of the dependent variables for hypothesis 3 in paper II. 
The alpha value of these items was high ( : 0.85)

b) ICT capabilities: The measurement of this variable was based on the 
literature (Johannessen et al., 1999) and the findings from the paper I. A 
total of 13 different uses of ICT in small technological firms were 
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identified. Three key aspects of ICT were identified from the literature; 
use of ICT for internal purposes (4 items), collaboration (3 items) and 
communication (3 items). In the factor analysis, three items showed cross-
loading and were removed. These were related to use of ICT for product 
development, doing business globally, and enabling customer service. This 
could happen because these specific ICT uses are not mainstream activities 
in small firms. For example, most of the small firms were not operating 
globally. Thus, using ICT for this purpose might not have made sense to 
the respondents. However, alpha-values of ICT capability were above 
satisfactory level (collaboration; =0.78; communication; =0.64; and 
internal =0.75).

c) Firm performance: A firm’s performance was measured as a multi-
dimensional construct. This included performance aspects related to 
financial/growth (3 items), the customer (2 items) and innovation (2 
items). Financial performance was measured by profitability, and sales 
growth in established as well as in new markets. Customer performance 
included items related to customer satisfaction and customer loyalty. 
Finally, innovation performance aspects included ability to develop new 
methods and processes, and ability to develop new products and services. 
The items excluded were related to competitive products and services, 
creation of effective processes and methods, and ability to attract 
employees with the necessary skills/competence. This might be due to the 
following reasons: observing performance in terms of effective processes 
and methods may be difficult to visualize for small firms dealing mostly 
with service products, and competitive products/services had loading on 
all the three aspects, which indicates that different respondents interpret 
this question differently, and attracting employees with the necessary 
skills/competence was included to show the attractiveness of a small firm 
as an employer, but it might hold more true for larger firms. However, the 
alpha-values of firms’ performance were at a satisfactory level (financial; =
0.62, customer; =0.75, innovation; =0.81).

3.4  Method of Analysis 

As the data collection was made qualitatively and quantitatively, different data 
analysis methods were used. There is a large difference between these two forms 
of data analysis, as described below:  

3.4.1  Analysis of Qualitative Material

There are three different ways in which case study data analyses are performed. 
First, the material needs to be reduced from the original format in which it was 
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collected (Miles & Huberman, 1994). This is an important step because only the 
relevant and important information related to the study needs to be presented. 
This reduction of material helps to sharpen, sort, discard and organize the 
material in a way that allows for final conclusions to be drawn and verified. This 
was done by focusing specifically on how information technology was used by 
the small technological firms. Doing so reduced the irrelevant information and at 
the end only specific effects of ICT use for competitiveness (innovation) was 
described.

The next step focuses on displaying the reduced material. This means taking the 
reduced material and displaying it in an organized and compressed way so that 
conclusions can be easily drawn from it (Miles & Humberman, 1994). The 
reduced material was used to form a table which illustrated each firm’s specific 
way of using ICT, what kind of change it had led to within the firm, and the 
degree of change (dimensions of innovation). This table helped to create patterns 
between ICT use and competitiveness (innovation). A figure was also used to 
show how each firm collaborated with its partners, as it was recognized that a 
firm’s collaboration structure was linked to its use of ICT. The last step is to draw 
conclusions. This is done by noting regularities, patterns, explanations, possible 
configurations, causal flows and propositions. The identified patterns were 
compared with the theory, in order to investigate similarities and differences 
between the empirical material and theory. This specific type of analysis is 
referred to as “pattern-matching analysis” (Yin, 2003). The outcomes of this 
analysis were some interesting proposals that were presented in the final section 
of paper I.  

3.4.2 Analysis of quantitative data

The analysis of survey data was made using the software SPSS (Statistical Package 
of Social Science) version 14.0. This statistical package was used for analyses in 
papers II, III and chapter V. The use of SPSS for principle component analysis 
was common to all of them. This was done to group different items into 
constructs or variables. Further, to check for the internal reliability of the scale, 
Cronbach Alpha values were measured. According to Nunally (1978), 
exploratory studies can have an alpha value as low as 0.50. In this study the 
minimum alpha value was not lower than 0.60. For paper II, hierarchical 
regression analysis was performed with a total of twelve models. There were four 
dependent variables in the study and each of them had three models. For each 
dependent variable, the first model illustrated the effect of control variables, the 
second model illustrated the effect of control and independent variables and 
finally the third model illustrated the effect of control, independent, and 
moderating variables. During this process the f-value and changes in R² were 
used to check the model fit and explanatory power of the model.
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Paper III was focused on investigating the moderating effect of the network 
structure on small firms’ capabilities and entrepreneurial orientation. Network 
structures had ten categories (large firm as partner, customer or supplier, small 
firm as partner, customer or supplier, university as partner or customer and 
government agency as partner or customer), where each firm noted the number 
of contacts in each category. Using the option of automatic categorization in 
SPSS, the scoring of each of the ten categories was divided into a scale from 1-7 
(where 1 indicated few or no contacts and 7 a large number of contacts). Using 
the ten network categories as input variables, a K-mean cluster analysis was 
performed. Attempts were made to form 2-7 clusters, where two clusters 
provided the most fruitful solution, basically dividing the firms into low and high 
collaboration. These two clusters were then divided into four by splitting the two 
into a high networking capability group (firms scoring above 2.0 on a scale from 
–3 to +3) and a low networking capability group (firms scoring less than 2.0). 
The levels of the variables in each cluster were stated as low, medium and high 
based on its relation to the overall mean. To distinguish differences in terms of 
absolute level, MANOVA and t-tests were performed. The relational level was 
identified based on hierarchical regression analysis for each cluster with 
entrepreneurial orientation as the dependent variable. The detailed description of 
the analysis can be found in papers II and III. For chapter 5, factor analysis and 
hierarchical regression analysis were performed.   

3.5 Method Quality Considerations 

3.5.1 Trustworthiness

Trustworthiness is related to a major aspect of the quality of the research. 
According to Neuman (2003), four types of triangulation can enhance the 
trustworthiness of the research, namely data triangulation, investigator 
triangulation, theory triangulation, and methodological triangulation. 
Triangulation may be described as the use of different angles or perspectives to 
observe the phenomenon under study. This study was able to capitalize on some 
of these trustworthiness measures. Data was collected from a case study using 
interviews and documentation and a survey study using questionnaires. These 
studies were made at different time spans and with different concepts in focus. It 
might have been possible to include secondary data during the survey study, 
which would have increased the trustworthiness of data. However, as only the 
case study was able to utilize different sources of data collection, this study had on 
the whole a weak link to data triangulation.

Investigator triangulation was achieved as two of the appended papers (Paper I 
and III) were planned, developed and written with my co-author. Also, during 
the entire research process, the inputs from supervisors and colleagues were 
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incorporated in the data collocation and at other stages of the research process.
The main theoretical perspective that was used in this study was a resource-based 
view, but other perspectives (entrepreneurship, networking, ICT literature, etc.) 
also contributed significantly and provided answers to the research problem. 
Multiple theoretical perspectives point to the theoretical triangulation. Finally, 
methodological triangulation was not applied in this study. As explained above, 
the case study and the survey study were made at different times and with 
different foci. In the initial stage of the research, the focus of the study may 
change rapidly as new concepts and relations might emerge. Thus, solely 
attempting to achieve methodological triangulation may lead to slower 
development of the research framework. This is an explorative study and in the 
initial stages methodological triangulation was difficult to achieve.

3.5.2 Validity

According to DeVellis (1991), in terms of scale development content validity 
needs to be discussed. Content validity is related to the ability of items to really 
reflect the content domain. This validity can be achieved regarding theory when 
the items are a randomly chosen subset of the universe of appropriate items. But 
as the universe is not known in most of the cases, this condition is difficult to 
satisfy. However, one solution to this problem may be to use those items that 
have been reviewed by experts on the specific field. This thesis follows a similar 
approach, as most of the items used have already been proven valid in previous 
studies. During the development phase the scale was also tested on other 
researchers at the university. Finally, the items were pre-tested on CEOs from a 
similar industry. They provided good comments that were incorporated in the 
study.

According to Yin (2003), construct validity is associated with establishing correct 
operational measurements for the concepts under study. Thus, the same tactic as 
mentioned above is useful also for construct validity (i.e. using well-known 
measures from earlier studies and adapting these to the context). According to 
Yin (2003), providing a chain of evidence can also improve construct validity. 
This study used an interview guide, recording of interviews, and the cases were 
written in the form of reports. All these options provide an opportunity to go 
back in time and possibly remake the analysis. As regards the survey, to maintain 
construct validity the measurements were pre-tested on firms and other 
researchers. Also, the scales used in questionnaire were mostly taken from 
previous studies. The major benefit of using pre-existing scales is that they have 
already been empirically tested for stability. Some scales were developed by the 
present writer. However, they were based on either existing theory or existing 
scales. Thus, this study has tried to take many aspects regarding construct validity 
into consideration.
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Internal validity is a matter of establishing causal relationships, which means that 
this study should explain how certain conditions lead to other conditions, such 
as, how does A influences B (Yin, 2003). In the case study two tactics were 
employed to ensure internal validity, namely pattern matching and explanation 
building. Pattern matching is possible when multiple cases are included in the 
analysis, as was done in this study. It allows comparing different perspectives of 
respondents regarding the same research phenomenon. After the pattern 
matching, it was possible to combine the findings from different cases and form 
an overall explanation regarding the research topic. However, in the survey study 
internal validity could not be ensured, since this study was performed as a snap-
short study. A possible solution to this would be a follow-up study in the future. 
Thus, in the interpretation of the results, this limitation would be taken into 
account, as causal relationships might exist.

 External validity is related to the ability of the study to generalize its findings 
(Yin, 2003). A study with generalizability provides opportunities for others than 
the studied firms to gain from the results. A case study has lower generalization 
ability, whereas a survey study can provide higher generalization. This study only 
addressed ICT-related small firms operating in Sweden. Thus, while the results 
are valid for ICT-related small Swedish firms, generalizations involving other 
small technological firms should be made with caution. 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 
and to theory.     

3.5.3 Reliability

Reliability mainly relates to the ability of a study to provide an opportunity for 
other researchers to repeat the study and achieve the same result. This is bit 
problematic, as even if a detailed description of each step taken during the 
research is explained, the way in which the results are interpreted is influenced by 
human idiosyncrasy. However, it is important to describe in detail how both the 
case study and the survey study were conducted. This chapter has made an 
attempt in this respect and hopefully all the main issues have been addressed and 
communicated to the readers. During the case study the interviews were tape-
recorded and documented, so that later on it would be possible for the 
informants to revise the study. Regarding the reliability of a survey, a classical 
measurement is Cronbach’s alpha. Cronbach’s alpha depends upon the number 
of items in the constructs and if they represent the same domain. The lowest 
alpha value in this study was 0.68 for adaptive capability, which is well above the 
suggested alpha value for an explorative study (Nunally, 1978). Also, considerable 
time and effort was invested in the development of the questionnaire and 
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interview guide before the data collection. Thus, this study has attempted to 
maintain an appropriate level of reliability.

3.6 Limitations  

All scientific studies suffer from limitations and the above sections have discussed 
some of these aspects. This study lacks a longitudinal aspect related to the survey 
data. The collection of data was made just at one point of time, which limits the 
possibility to draw causal conclusions. But it should be understood that this study 
represents only the first two years of research work. This research was driven by a 
qualitative approach during the first year and a quantitative approach during the 
second year. The plan is to conduct a follow up study that will enable causal 
conclusions.

Another limitation of the study is the amount of secondary data used in the 
analysis. While downloading the sample of small firms from the database, it was 
also possible to get detailed information regarding the firms’ profitability, and 
other financial information. The data that was used in this analysis are based on 
the questionnaire, and are thus self-reported. Including the secondary data in the 
analysis for future studies could add more value to the analysis.

After conducting the survey study, it would be interesting to make case studies 
and focus on interesting results from the survey. This could provide a more 
comprehensive picture of the research topic. The questionnaire had many 
different concepts and scales that were not used in the reported papers due to 
time constraints and the need to keep the focus. Overall, interesting outcomes 
were identified from this study, but further research is needed to identify other 
related factors that were overlooked by this study.    

3.7 Overview of Methodological Choices for the Different Papers 

Table 1 illustrates the different theoretical concepts and methodological 
approaches used in the appended papers and Chapter V.
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Table 1: Relating the theoretical and methodological framework to the individual papers.

Paper I Paper II Paper III Chapter V
Concepts Aspects

ICT Capability Independent Variable Independent Variable Independent Variable Independent Variable

Internal use Independent Variable Independent Variable Independent Variable

Collaboration Independent Variable Independent Variable Independent Variable

Communication Independent Variable Independent Variable Independent Variable

Dynamic Capability Dependent Variable Independent Variable

Adaptive capability Dependent Variable Independent Variable

Absorptive capability Dependent Variable Independent Variable

Innovation capability Dependent Variable

Networking capability Dependent Variable Independent Variable Independent Variable

Network Structure Moderating Variable

Entrepreneurial Orientation Dependent Variable Independent Variable

Innovativeness Dependent Variable

Risk taking
Proactiveness
Performance Dependent Variable

Method Aspects
Research Approach Qualitative Quantitative Quantitative Quantitative

Research Strategy Case Study Survey Study Survey Study Survey Study 

Data Collocation Interview/Documentation Questionnaire Questionnaire Questionnaire

Data Analysis
Reduction, Display and

Conclusions
Factor Analysis

Regression Analysis 

Factor Analysis, Cluster
Analysis, MNOVA; t-test

Regression Analysis
Factor Analysis

Regression Analysis 

Triangulation
Data triangulation Yes No No No

Investigator triangulation Yes Practically Yes Yes

Theory triangulation Yes Yes Yes Yes

Methodology triangulation No No No No

3.8 Summary of the Chapter 

The chapter has presented the methodological choices for the study. The first and 
most important choice was based on an analytical approach to science i.e. the 
functionalistic paradigm. The second choice was made between a qualitative and 
a quantitative research approach. This study has benefited from both these 
approaches, which enabled more thorough answers to the research questions. 
Although this study is mainly deductive, it is also partially influenced by an 
inductive approach. The third choice was made regarding the research strategy 
and data collection. This study benefits from both a case study and a survey 
study. For data collection, personal interviews, documentation and a 
questionnaire were used. ICT-related small firms were the sample for the entire 
study. Starting from a case study method and moving on to a survey has its 
benefits, as the study gets empirically richer. The forth choice is about the 
method of analysis used for this study. Finally, the issues related to 
trustworthiness, reliability, validity and limitation of the study were presented and 
explained.
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4. Summary of Appended Papers 

In this chapter a short summary of the appended papers is provided. Each paper has made a 
contribution towards a better understanding of the relation between a small firm’s 
capabilities and its competitiveness. A total of three papers are appended in part B. The 
summary of each paper contains introduction, purpose, method, and findings. This chapter 
is mainly focused on reporting the main finding and propositions based on the empirical 
study, therefore no references are included. In chapter 6 the results will be discussed in 
relation to theory.

4.1  Introduction  

All three papers have contributed towards the research field of strategic 
management and entrepreneurship. Taking the conceptual framework as a 
reference, the specific focus of each paper is presented in Figure 3. This figure 
shows how each paper has contributed towards the research topic and what 
concepts were studied in each paper. Paper 1 investigated the influence of ICT 
use for competitiveness in terms of innovation. This was the base-line paper, 
which provided insights from a real life context and also gave directions for how 
the research effort proceeded. Paper 2 studied in detail the effect of ICT 
capabilities on dynamic capabilities. This study was important for integrating 
networking capability as a crucial component of dynamic capabilities. This paper, 
also illustrated which particular use of ICT influenced components of dynamic 
capabilities. Finally, paper 3 focused on the moderating effect of network 
structure and networking capability on small firms’ ICT capabilities and 
entrepreneurial orientation. This study investigated the effect from an absolute 
and relative level, i.e. what level of capability and entrepreneurial orientation 
currently exists and how these firms could achieve entrepreneurial orientation. 
These papers may be seen as building blocks, which together have attempted to 
explain how small firms’ capabilities lead to competitiveness. 
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Paper I

Paper II 

Paper III 

Figure 3: Illustration of how each appended paper focuses on small firm’s capability for 
competitiveness. 
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4.2  Summary of Paper 1 

Title:
ICT use for innovation in Swedish industrial service SMEs 

Author:
Vinit Parida and Mats Westerberg 

Publication Status:
Published in the proceedings of the 1st Nordic Innovation Research Conference, 7th – 
8th Dec. 2006, Oulu, Finland. *Winner of the Best Paper Award* 

Keywords:  
Information communication technology (ICT), small firms (SMEs), 
competitiveness, innovation, Internet 

Background:
The service sector is an important part of the economy in all developed countries 
(including Sweden). Within this sector, many small firms are active. These firms 
provide opportunities for national wealth creation and employment. But, 
competition and globalization have made it harder for small firms to survive. It 
has been argued that use of ICT (information and communication technology) 
by small firms can give them competitive advantage, and one of the main sources 
of competitiveness is innovation. Thus, this study tried to investigate the relation 
between use of ICT and innovation. The influence of ICT use on innovation has 
been driven by two arguments; some scholars believe that ICT does not directly 
influence innovation for small firms. However, others have observed a strong 
link between ICT use and innovation.       

Purpose:
In the light of the above background, the purpose of this study is to attain a 
better understanding of how the use of ICT influences innovation for small firms 
in the Swedish industrial service sector. 

Theoretical Framework: 
Literature regarding ICT use and innovation. 

Method:
This was a qualitative study and the empirical data was obtained by interviewing 
three small Swedish firms. These firms were active in the service sector and were 
dealing with high-tech products and services. The interviews were conducted 
with the CEO or IT manager of each firm in a semi-structured manner (using an 
interview guide). Several different patterns were identified during the data 
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collection, which is presented in the form of tables and figures in the appended 
paper.      

Findings:
All three firms were dealing with similar technological products and services, but 
still it was clear that they had a great difference of opinion about the use of ICT. 
It was highlighted that ICT use had reduced the time of product development 
drastically and also that the new product life cycle had become shorter. 
Particularly, for product development the use of ICT had different levels of 
influence (low, medium and high) for the three firms. This may be due to the 
strategic orientation of the firms, as one firm was more open whereas the others 
had a more closed internal focus on innovation. The firm with the open 
approach was a more frequent user of ICT than the other firms.  

ICT also helped in maintaining closer relations with trading partners, which may 
be seen as an important source of innovation. One firm believed that it was not 
ICT use that had led to closer relations with their trading partners; instead it was 
the competence of their employees. All three firms had invested heavily to set up 
intranet and extranet sites. This investment was aimed at enhancing the 
communication with their trading partners because it was a high priority. One 
firm even went a step further and used online blogs to find potential staff or 
cooperative partners. They were hired for a specific project work, which would 
normally result in development of new products or services. Therefore, they 
relied on both internal (employees) and external individuals in the innovation 
process.

When the business partners were located outside Sweden, ICT became an 
essential tool for having a constant communication and information flow to 
support the innovation process. Finally, it was observed that each firm’s level of 
ICT use could be related to their network structure. For firms with many 
partners and a loose network, ICT was an important part of business. Regarding 
firms with a smaller number of partners and a concentrated network, ICT was 
not a central part of business. Moreover, the use of ICT and innovation was 
influenced by the type of partner the firms had in their network, such as small 
firms, large firms, universities or government.

The main contribution of this paper is to give a clear understanding of how ICT 
is used within small firms and if this use leads to competitiveness in terms of 
innovation. After the analysis, it is obvious that the level of ICT influence on 
innovation differed drastically depending upon several aspects such as strategic 
orientation, network structure, and other capabilities. This was true of all three 
firms even when they shared similar profile characteristics. Another important 
contribution of this paper concerns the directions for further studies. Many 
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interesting proposals were identified from this study out of which some will be 
further investigated, discussed and presented in the following papers.

4.3  Summary of Paper 2 

Title:
ICT and dynamic capabilities: An empirical study of small Swedish firms 

Author:
Vinit Parida

Publication Status:
Published in the proceedings of the 2nd Nordic Innovation Research Conference, 3rd – 
4th Dec. 2007, Luleå, Sweden  

Keywords:  
ICT capabilities, dynamic capabilities, small firms, competitiveness 

Background:
A firm’s capabilities have proved to influence its performance and 
competitiveness. This study focuses on two such unique capabilities, namely ICT 
capabilities and dynamic capabilities. Dynamic capabilities have their roots in the 
resource-based view and have been argued to be a source of competitive 
advantage for firms operating in a turbulent environment. The core of dynamic 
capabilities focuses on a firm’s ability to “adapt, integrate, reconfigure and re-
create” internal and external competences to be able to competitively face a 
changing environment. Previous studies of this topic have not been able to 
clearly conceptualize dynamic capabilities.

This study makes a modest attempt to build on this gap by viewing dynamic 
capabilities as consisting of four components, namely adaptive capability, 
absorptive capability, networking capability and innovative capability. The reason 
for studying ICT capabilities is its importance for small firms. Three key aspects 
related to ICT capabilities were identified from the literature, namely internal use 
of ICT, ICT use for communication, and ICT use for collaboration. 
Furthermore, it has been anticipated that ICT capabilities enhance other 
important firm capabilities that ultimately lead to competitiveness. Thus, it can be 
expected that ICT capabilities will have an impact on dynamic capabilities for 
small firms operating in a turbulent environment. Also, the moderating effect of 
firm size on the relation between ICT capabilities and dynamic capabilities may 
be an interesting perspective to study. As smaller firms have an advantage from 
the use of ICT, they should also gain more in terms of dynamic capabilities.
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Purpose:
There were three main objectives of this study. The first concerns the 
conceptualization of dynamic capabilities and its four components. The second 
concerns the influence of ICT capabilities on dynamic capabilities for ICT 
related small firms. The third is to investigate the moderating effect of firm size 
on the interaction between ICT capabilities and dynamic capabilities.

Theoretical Framework: 
Literature regarding ICT use and the resource based view (dynamic capabilities). 

Method:
The research approach for this study was quantitative and the empirical data was 
collected through a survey. The survey was addressed to 1471 ICT-related small 
Swedish firms. These firms had less than 50 employees, dealing with ICT related 
products or services, and had more than 1 million SEK in sales from the previous 
year. A total of 291 ICT-related small Swedish firms responded, i.e. 21% 
response rate. The questionnaire was addressed to the CEOs of small firms and 
the data collection was performed from May to July 2007. The main statistical 
techniques (using the software SPSS. 14.0) applied for the analyses were factor 
analysis and hierarchical regression analysis.       

Findings:
Dynamic capabilities were argued to consist of four components, namely adaptive 
capability, absorptive capability, innovative capability and networking capability. 
Through factor analysis, it was found that all the components of the dynamic 
capabilities were related, but still distinct from one another. This is an interesting 
finding, as each of these components has been related to competitiveness in 
previous studies and dynamic capabilities have also been proposed as a higher 
order capability.

The results demonstrate that ICT capabilities have a significant influence on 
dynamic capabilities. Further, it was also possible to observe which particular 
ICT capability (i.e. internal, communication and collaboration) influenced each 
component of the dynamic capabilities. In more detail, absorptive capability was 
influenced by internal use of ICT and ICT use for collaboration. Absorptive 
capability is related to a firm’s ability to identify new knowledge and absorb that 
knowledge. ICT makes it possible for small firms to maintain constant 
connection with their trading partners, which helps fostering intimate business 
relations, which in turn makes the flow of new knowledge and information 
possible. Once this is achieved, the next step includes spreading this new 
knowledge within the firm, which is further enhanced by a firm’s ICT 
capabilities. Regarding adaptive capability, only internal use of ICT had a 
significant effect. Firms using ICT for internal purposes are able to perform better 
environmental scanning, which may lead to better potential for current and 
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future adaptability. And, once firms are better informed about the changes in 
their environment, they can align their internal resources to meet the changing 
needs.

Innovative capability has to do with a firm’s ability to develop new products, 
processes, or target new markets with new strategy. It was found that the use of 
ICT for communication enhanced small firms’ innovative capability. This seems 
logical, as having a competitive communication system increases the flow of 
information and novel ideas, which triggers innovation. Finally, the networking 
capability is a firm’s ability to maintain, develop and use inter-firm relationships. 
Here, ICT use for collaboration and communication was significant. ICT 
enhances small firms’ ability to collaborate not only with national, but also with 
international partners. The national and international collaboration would 
increase the legitimacy of small firms, which is essential in their early stages. 
When having legitimacy, small firms can secure a better position within their 
network and improve their opportunities for future collaboration. Furthermore, 
ICT makes it possible for firms to have constant communication with their 
partners, which results in development of trust, satisfaction and commitment. 
This can improve a small firm’s ability to better utilize their inter-organizational 
relations with minimum cost investments. The effect of firm size did not show 
up strong, but some trends were identified, such as larger firms having more 
dynamic capabilities and small firms being able to gain more dynamic capabilities 
by using ICT capabilities.

The contribution of this study is mainly towards the field of small firm 
capabilities and more specifically for ICT and dynamic capabilities. Overall, 
dynamic capabilities are significantly influenced by ICT capabilities. This study 
also identifies detailed effects of this relation by focusing on three key aspects of 
ICT capabilities and their influence on the four components of dynamic 
capabilities. The empirical tests of the moderating effect of firm size were not 
significant in most cases, but some trends were observed that need to be further 
studied.

4.4  Summary of Paper 3 

Title:
ICT related small firms with different collaborative network structures: Different 
species or variations on a theme. 

Author:
Vinit Parida and Mats Westerberg
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Publication Status:
Published in the proceedings of RENT XXI- Research in Entrepreneurship and 
Small Business, 22-23 Nov. 2007, Cardiff, United Kingdom.  

Keywords:  
Network structure, ICT capability, networking capability, entrepreneurial 
orientation, small firms 

Background:
Small firms are the backbone of the modern economy and an important source of 
growth and employment. However, small firms represent a large heterogeneous 
group that cannot be easily understood as a whole. Thus, this study attempts to 
reduce this heterogeneity by focusing on a single industry, which in this case is 
ICT-related small firms, and further by separating the small firms based on their 
network structure regarding collaboration. Network structure is defined as the 
pattern of ties between different actors. The firm’s collaborative structure has 
three dimensions. First, the type of partner (small firms, large firms, university 
and government agencies), second, the type of relation with the partner (buyer, 
customer, or other) and third, the number of relations in each category. Firms 
having different structures may have different patterns for how firm capabilities 
are linked to competitiveness. The firm capabilities investigated in this study are 
ICT capability and networking capability, while entrepreneurial orientation is the 
proxy for competitiveness.

Purpose:
The objective of this study is to differentiate ICT related small firms based on 
their networking structure and investigate the relationship between a firm’s ICT 
capability and networking capability, and its entrepreneurial orientation.  

Theoretical framework: 
Literature regarding ICT use, inter-organizational networking research and 
entrepreneurship.

Method:
The research approach to this study was quantitative and the empirical data was 
collected through a survey. The survey was addressed to 1471 ICT-related small 
Swedish firms. These firms had less than 50 employees, dealing with ICT related 
products or services, and had more than 1 million SEK in sales from the previous 
year. A total of 291 ICT related small Swedish firms responded, i.e. 21% response 
rate. The questionnaire was addressed to the CEO and the data collection was 
performed from May to July 2007. The main statistical techniques used for the 
analysis were factor analysis, cluster analysis (K-mean), MANOVA, t-test, and 
hierarchical regression analysis. SPSS (14.0) was used to carry out these analyses.
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Findings:
There are three main findings from the study: 1) regarding the clustering of small 
technological firms based on network structure and networking capability, 2) 
regarding the absolute level for independent and control variables for each 
cluster, and 3) how ICT and networking capability are linked to entrepreneurial 
orientation for small firms from each cluster. 

It was possible to identify 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 ICT-related small firms has seldom been reported. 
Furthermore, as expected, each cluster had its own unique characteristics. Cluster 
I was at a disadvantage as they had low collaboration and also low capabilities. In 
this cluster ICT capability was also at a low level. Thus, it was no surprise to 
observe that these firms were least entrepreneurial and were likely to have 
difficulties being competitive 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. They 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 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 studies have shown that too many unnecessary relationships 
hamper growth potential. Firms within cluster III were also rather low on ICT 
capability, which could work against them in future. However, these small firms 
had the same level of entrepreneurial orientation as clusters II and IV, which 
means that presently they were doing well. But 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 high on both capabilities (networking and ICT). 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. 

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 



SUMMARY OF APPENDED PAPERS

56

performed for all the sample firms, there was clear indication that small firms 
could be more entrepreneurial by investing in their ICT and networking 
capability. Network and ICT capability can enhance a firm’s ability to be 
innovative, risk-taking and proactive. Similar results were illustrated by regression 
analysis of cluster I, which means that it pays off to build ICT and network 
capabilities even if a firm is at a low level of competitiveness. Regarding other 
clusters, more 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 to cluster I firms. Thus, it does not pay 
off having more capabilities once a firm already has a relatively high level of 
entrepreneurial orientation. 

This study contributes to a better understanding regarding different subgroups of 
ICT-related small firms. Using network structure as a differentiating variable has 
not been extensively studied. Four clusters were identified where each cluster 
had a unique characteristic. Firms with low collaboration and networking 
capability were significantly lower on entrepreneurial orientation compared to 
the other three groups. Regarding the other three groups, it cannot be argued 
that firms with high networking capability are more entrepreneurial, since cluster 
III firms with low networking capability were also high on entrepreneurial 
orientation. Overall, if firms wanted to be more entrepreneurial, it paid off to 
invest in developing networking and ICT capability.

4.5 Summary of the Chapter 

This chapter summarizes the findings from the three appended papers, which 
focus on specific aspects related to small firms’ capabilities for competitiveness. It 
should be understood that the papers were not designed beforehand, but were 
customized based on interesting outcomes from previous data and other aspects. 
Paper 1 created the basis of the other research papers. Driven by the qualitative 
data, the main finding of this paper clearly illustrated that the link between ICT 
capabilities and competitiveness was not direct but complex. Thus, paper 2 
focused on other capabilities that could be enhanced by ICT capabilities and lead 
to competitiveness. This finding provided support for this proposal, as dynamic 
capabilities were strongly influenced by ICT capabilities. Paper 3 took the study 
one step further and involved entrepreneurial orientation as the dependent 
variable and as a proxy for better performance. ICT-related small firms were 
clustered based on their network structure, and the relation between capabilities 
and strategy was examined. The findings showed that ICT and networking 
capabilities overall had a positive influence on entrepreneurial orientation. The 
next chapter will complete this equation by testing the entire conceptual model.  
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5. Test of Conceptual Model

This chapter provides the preliminary results from the test of the overall conceptual 
model4.Building on the previous sections, this chapter is meant to give the reader a glimpse 
of how the full model works. The structure of this chapter is fairly similar to that of the 
previous chapter presenting summaries of the appended papers.

5.1 Introduction

Numerous small technological firms are today operating in an uncertain and 
challenging environment. It may be argued that in such an environment, the 
firms’ ability to better utilize their limited resources might be a source of superior 
performance (Baden-Fuller, 1995; Grant, 1991; Peteraf, 1993). According to 
Zahra et al. (2006), firms’ capabilities that are essential for facing new challenges 
and opportunities are not well studied. Further, they argue that small firms need 
other kinds of capabilities compared to larger firms. Thus, this study focuses on 
two such small firm capabilities, namely, dynamic capabilities and ICT 
(Information and Communication Technology) capabilities. As the small 
technological firms function in a dynamic environment, they would need 
dynamic capabilities to overcome the dynamism in their environment. Dynamic 
capabilities are argued to be firms’ ability to achieve competitive advantage in a 
rapidly changing business environment (Teece et al., 1997; Eisenhardt & Martin 
2000; Zahra et al., 2006). Furthermore, as these firms are dealing with 
technologically driven products and services, their ICT (information and 
communication technology) capability can also play a substantial role in securing 
competitive advantage (Porter, 2001; Bharadwaj, 2000; Venkatraman, 1994). It 
has also been argued by many scholars that the relation between capabilities and 
performance might not be direct, but rather mediated through the firm’s strategy 
(Grant, 1991; Wang & Ahmed, 2007; Wiklund 1998).  

Dynamic capabilities are seen as a firm’s ability to achieve competitive advantage 
especially in a turbulent environment (Teece et al., 1997). The research on 
dynamic capabilities has lately faced a number of challenges. Firstly, it has been 
difficult for scholars to clearly conceptualize dynamic capabilities and relate them 
to competitive advantage and secondly, the research on this concept has resulted 
in inconsistent and unrelated results (Eisenhardt & Martin, 2000; Zahra et al., 
2006). During the literature review of dynamic capabilities, three components 
were identified, absorptive capability, adaptive capability, and networking 
capability. Firms with higher degrees of absorptive capability are better able to 

4 A paper covering the content in this chapter has been accepted for presentation at the 2008 
Babson College Entrepreneurship Research Conference (BCERC) at Chapel Hill, USA, June 
4-7.
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identify and utilize external knowledge for a commercial purpose (Cohen & 
Levinthal, 1990). Firms with adaptive capability are able to quickly identify and 
capitalize on an emerging market opportunity (Oktemgil & Greenley, 1997). 
And finally, according to Walter et al. (2006), firms with high degrees of 
networking capability are able to utilize inter-organizational relationships for 
their own competitiveness. Using sub-facets (or specific constructs) to capture 
dynamic capabilities is consistent with prior research (Borch & Medsen, 2007). 

Moreover, for small technological firms, ICT capabilities are indispensable and 
may also produce competitive advantage (Johannessen, 1999). ICT capabilities 
are viewed as a firm’s ability to use a wide array of technology ranging from e-
mails to local area networks for business purposes (Matlay & Addis, 2003). 
However, according to Bharadwaj’s (2000, p. 171) study, ICT capability is firm’s
“ability to mobilize and deploy IT-based resources in combination or copresent with other 
resources and capabilities”. From the literature review three key uses of ICT 
capabilities were identified, namely ICT use for internal purposes, for 
collaboration and for communication. These combinations touch upon some 
specific aspect of ICT integration with business activities. In some previous 
studies, it has been argued that ICT capabilities have a weak influence on firms’ 
performance or competitiveness (Mata et al., 1995; Carr, 2003; Johannessen, 
1994). According to Powell and Dent-Micallef (1997), ICT capabilities might 
strongly enhance other firm capabilities, which in turn would influence the firms’ 
performance. However, several studies have also argued that ICT capabilities are 
directly beneficial for small firms and that this might have a direct effect on 
performance (Bharadwaj, 2000; Ruiz-Mercader, et al., 2006).  

The relation between dynamic capability and firms’ performance is complex 
(Wang & Ahmed, 2007). Further, as argued before, the link between ICT 
capabilities and performance is also unclear (Mata et al., 1995). This inconsistency 
between capabilities and performance may be due to exclusion of EO in previous 
studies. According to Wiklund and Shepherd (2003), management’s decisions 
regarding utilization of resources and capabilities are a major factor in explaining 
performance. Thus, the influence of capabilities on performance may not be 
direct, but rather work through the firm’s strategy, and therefore entrepreneurial 
orientation can be a crucial link between capabilities and performance. The small 
firm’s strategy is conceptualized as entrepreneurial orientation (Wiklund 1999; 
Wiklund & Shepherd, 2003). According to Lumpkin and Dess (1996), EO is 
regarded as a firm’s strategic orientation, which focuses on the entrepreneurial 
aspects of decision-making styles and practices. Further, the importance of EO 
for a firm’s performance has been widely captured by previous studies (Wiklund 
& Shepherd, 2005; Zahra & Covin, 1995; Madsen, 2007), and may be seen a 
precondition for an appropriate small firm strategy. Therefore, entrepreneurial 
orientation might mediate the relation between capability and performance. 
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The success of small firms can be measured by the firm performance. Most 
studies measure firms’ performance based on only the financial aspects of the 
firms (Walter et al., 2006). According to Wiklund (1999), it can be beneficial to 
integrate different dimensions of performance. In his study, he considers financial 
performance and sales growth for measuring performance. Therefore, it is 
considered important to also incorporate non-financial indicators such as 
customer loyalty, customer satisfaction, effective processes and development of 
new methods in order to capture firms’ performance (Walter et al., 2006). Thus, 
this study views performance as a multi-dimensional construct that includes both 
financial and non-financial aspects.  

5.2 Purpose

The overall purpose of this paper is two-fold, first to investigate the effects of 
ICT on dynamic capabilities, and second to examine the influence of dynamic 
and ICT capabilities on entrepreneurial orientation and firm performance. 

5.3 Illustration of the Conceptual Model

Figure 4 clearly illustrates the different relations that were tested in the 
conceptual model. Each hypothesis has three more detailed relations that are 
checked with the dependent variable. Hypothesis 1 will test three relations, the 
influence of ICT use for collaboration on dynamic capabilities (H1a), the 
influence of internal use of ICT on dynamic capabilities (H1b), and the influence 
of ICT use for communication on dynamic capabilities (H1c). Only hypothesis 6 
tests a single relation. The conceptual model presented in figure 3 is marginally 
different from the model presented in chapter 2. The difference concerns 
innovation capability.

Innovation capability was removed from this model due to theoretical and 
empirical complexities. Based on Wang and Ahmed’s (2007) study, dynamic 
capabilities and its components were identified (absorptive, adaptive, and 
innovative capability). Further networking capability was proposed as an integral 
part of the components of dynamic capabilities (Paper II). The four components’ 
influence on entrepreneurial orientation and performance were preliminarily 
tested. During this process, it was established that the aspects related to 
innovation were present in all three variables: dynamic capabilities (innovation 
capability), entrepreneurial orientation (innovativeness) and performance 
(innovation performance). The main reason for this was the difference in 
perspectives between the present study and Wang and Ahmed’s (2007) study. 
They linked dynamic capabilities to the development of capabilities, which is 
moderated by the firm’s strategy. And the developed capabilities were further 
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linked to better firm performance. They conceptualized firms’ strategy as 
differentiation, cost leadership and focus on strategy (Porter, 1980). As this study 
specifically focuses on small firms and conceptualizes small firms’ strategy as 
entrepreneurial orientation, it does not seem appropriate to include innovation 
capability. Also, in previous studies innovation is usually the outcome from 
dynamic capabilities, which results in competitiveness (Teece et al., 1997; Zahra 
et al., 2006). The recent study by Borch and Madsen (2007) clearly illustrates 
this, as they investigated the influence of dynamic capabilities on innovation 
strategy as a proxy for competitiveness. They also had a similar approach to 
dynamic capabilities as consisting of four different capabilities. Therefore, seeing 
innovation aspects as the consequence or outcome was considered appropriate for 
this study.

Figure 4: Illustration of the conceptual model focused on small firms’ capability for 
performance

Empirically, it is possible to provide some support regarding the difference 
between the three aspects related to innovation. This can be done by performing 
a factor analysis by means of entering all questions (items) related to innovation 
aspects. During the factor analysis no cross-loading was observed, but while 
conducting a regression analysis, innovation capability was highly significant for 
entrepreneurial orientation. The empirical results cannot be driven without any 
theoretical support, as the previous arguments provide a weak theoretical base. It 
was deemed most appropriate to exclude innovation capability from the 
conceptual model. 
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5.4 Method

This study is mainly exploratory and to achieve the purpose of the study, a survey 
of 1471 small technological firms in Sweden was conducted. Technological firms 
may be regarded as front-runners for the global economy. According to 
Johansson (1994), within the IT sector in Sweden, small firms play a critical role. 
“While large firms are important employers due to their size, new and small firms are 
shown to be major net job contributors. The analysis suggests that employment growth is 
facilitated by a constant high entry of small firms since 1) new firms create many jobs when 
established; 2) they grow spectacularly during their first years of existence; and 3) it is 
mainly the small new firms that grow fast” (Johansson, 1994, pp. 284-285). The 
target firms have less then 50 employees (i.e. being small firms according to the 
EU’s definition), have more than 1 million SEK in sales (to ensure an active firm) 
and do business with IT-related products or services. The questionnaire was sent 
out in Swedish during the summer (May to July) of 2007 and resulted in 291 
usable replies (21% response rate). The key measurements were based on well-
established scales from the literature. However, all of them were modified to fit 
the context of this study. The questionnaire was pre-tested using inputs from 
small firms’ CEOs in similar businesses as those targeted in this study. Firms’ 
performance was conceptualized as a multi-dimensional construct including three 
aspects (customer, sales and innovation). Environmental factors (dynamism, 
hostility and heterogeneity) and firms’ size (number of employees) were the 
control variables. During factor analysis, no unexpected cross-loading or 
irregularity was observed and the alpha values were satisfactory (between 0.67 - 
0.88). These values are well above the Cronbach alpha 0.50 for an exploratory 
study (Nunally, 1978). The main statistical techniques (using the software SPSS. 
14.0) applied for the analyses were factor analysis and hierarchical regression 
analysis.

5.5 Results

Table 2 presents the mean, standard deviation, alpha value and person correlation 
for all the studied variables. From the correlation matrix it can be seen that all the 
components of dynamic capabilities and ICT capabilities have a positive and 
statistically significant bi-variate correlation with both entrepreneurial orientation 
and firm performance.
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Table 2: Correlation matrix and details for variables  

Variabel Mean S.D Alpha 1 2 3 4 5 6 7 8 9 10 11 12 13
1. Firm Size (Ln) 2.34 0.99
2. Firm Age (Ln) 2.24 0.67 0.24
3. Environment Dynamism 0.26 0.97 -0.08 -0.04
4. Environment Hostility -0.49 1.00 -0.01 -0.06 0.44***
5. Environment Heterogeneity 1.24 1.39 0.11* -0.02 0.17** 0.23***
6. Adaptive Capability 1.87 0.84 0.67 0.11* -0.09 0.14** -0.02 0.07
7. Absorptive Capability 2.00 0.79 0.78 0.09 -0.09 0.13** -0.03 0.22** 0.53***
8. Networking Capability 1.69 0.71 0.88 0.25** -0.11* 0.11* -0.05 0.24** 0.42** 0.44***
9. ICT Collaboration 4.34 1.36 0.78 0.09 -0.03 0.12** 0.01 0.13** 0.20** 0.32** 0.45***
10. ICT Internal 3.82 1.31 0.75 0.18** -0.03 0.2** -0.01 0.22** 0.25** 0.32** 0.35** 0.54***
11. ICT Communication 3.85 1.43 0.64 0.33** 0.05 -0.02 -0.04 0.08 0.22** 0.26** 0.36** 0.46** 0.55***
12. Entrepreneurial Orientation 0.72 1.08 0.86 0.26** 0.08 0.11* 0.13** 0.14** 0.47** 0.37** 0.29** 0.22** 0.26** 0.31***
13. Firm Performance 0.88 0.74 0.73 0.18** -.00 -0.08 -0.06 0.09 0.34** 0.25** 0.33** 0.19** 0.18** 0.17** 0.37***
            *p<.10, **p<.05, ***p<.01. Variables were measured on a Likert scale from -3 to 3

To investigate the hypotheses, hierarchical regression analysis was performed, 
which is shown in detail (Appendix D) and graphically (see Figure 5). All the 
models had a fairly high statistical fit, which was checked based on their f-value 
and changed R². During regression analysis, control variables were entered first, 
and afterwards the entire model was checked with control and independent 
variables. Regarding hypothesis 1, dynamic capabilities were related with ICT 
use for communication (b=0.08, p< 0.05) and ICT use for collaboration (b=0.10, 
p< 0.01). Thus, hypothesis H1 was partially supported. Hypothesis 2, which 
linked ICT capabilities to entrepreneurial orientation, was not supported. 
However, hypotheses 3, suggesting that entrepreneurial orientation is influenced 
by the firms’ dynamic capabilities, found some support. Specifically, it was 
adaptive capability (b=0.43, p< 0.01) and absorptive capability (b=0.21, p< 0.05) 
that were statistically significant.   

Hypothesis 4 regarding the influence of ICT capabilities on firms’ performance 
was not supported. The next, hypothesis 5, which was associated with dynamic 
capabilities’ effect on firms’ performance was partially supported, as firms’ 
performance was related to adaptive capability (b=0.16, p< 0.05) and networking 
capability (b=0.21, p< 0.01). Finally hypothesis 6, which linked entrepreneurial 
orientation to firms’ performance, was strongly supported (b=0.17, p< 0.01).



TEST OF CONCEPTUAL MODEL

63

Figure 5: Standardized coefficients of the hypothesized model  
Note: To simplify the presentation, the control variables entered are not shown; the regression 
coefficients shown are beta coefficient. *p<0.1, **p<0.05, ***p<0.01.

5.6 Findings

The results show that ICT capabilities considerably influence dynamic capabilities 
and more specifically, it is the ICT use for collaboration and communication that 
are significant. The internal use of ICT has a positive but not significant influence 
on dynamic capabilities. This internal use includes checking for information on 
the Internet, cost reduction, and better strategic planning. The components of 
dynamic capabilities largely include aspects related to a focus on external linkages 
and collaboration. Thus, use of ICT with an internal focus does not seem to yield 
a significant impact. However, the components of dynamic capabilities are to a 
large extent enhanced by ICT use for internal/external collaboration and 
communication possibilities. This use of ICT includes intranet, extranet, 
maintaining close relations with strategic partners and providing better customer 
services. Learning is an essential part of absorptive capability and external links are 
an important source of this new knowledge base. According to Ruiz-Mercader et
al. (2006), ICT has shown to improve firms’ individual and organizational 
knowledge by transforming tacit knowledge into explicit knowledge. This leads 
to better learning opportunities, which can be reflected by the firm’s absorptive 
capability. For adaptive and networking capability, maintaining close connection 
with trading partners is fundamental, and technology plays a critical role in this 
phenomenon. As suggested by Ozer (2004), ICT leads to development of trust, 
commitment and satisfaction, which are important ingredients in healthy 
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relationships. Also, small firms with ICT capabilities are able to enter 
international markets and perform well (Nieto & Fernandez, 2005). They are 
able to detect changes in the market, maintain close and constant 
communication, develop better market knowledge, and collaborate with 
international actors. Having these external relations keeps the small firms well 
informed about the market and customers’ needs, thus making them better 
prepared for changes. Being able to intentionally change in a dynamic 
environment is the essence of dynamic capability (Winter, 2003). Thus, as argued 
by Powell and Dent-Micallef (1997), the proposal that ICT capabilities enhance 
other firm capabilities holds true.  

The influence of ICT capabilities on entrepreneurial orientation and performance 
does not yield any significant results. However, dynamic capabilities have 
significant effects on small firms’ entrepreneurial orientation and performance. As 
can be seen from the bi-variant analysis, all components of ICT capabilities have 
a strong correlation with entrepreneurial orientation and performance. The weak 
relation found in the regression analysis of ICT capabilities is due to the presence 
of dynamic capabilities, i.e. dynamic capabilities take care of the variance of ICT 
capabilities in the regression model. Particularly, Adaptive and absorptive 
capabilities have a positive influence on the entrepreneurial orientation. The 
three underlying characteristics of entrepreneurial orientation used in this study 
are innovativeness, proactiveness, and risk taking (Covin & Slevin, 1991; 
Lumpkin & Dess, 1996). Firms with adaptive and absorptive capabilities can be 
innovative, if they are able to absorb and adapt new external knowledge. 
Previous studies have shown the high relevance of external knowledge for 
innovativeness (Pittaway et al., 2004; Powell et al., 1996). Further, these 
capabilities enhance a firm’s awareness of the changes in the business 
environment and possible future challenges. Adaptive capability is related to a 
firm’s ability to be flexible (Oktemgil & Greenley, 1997) and absorptive 
capability is reflected in a firm’s ability to be open to new knowledge (Cohen & 
Levinthal, 1990). Therefore, it may be assumed that small technological firms 
with dynamic capabilities can act proactively and take risks due to their well-
informed knowledge base. Overall, being able to discover and exploit profitable 
opportunities is crucial for the EO (Shane & Venkataraman, 2000), and dynamic 
capabilities can enable a firm to move ahead to pursue opportunities in an 
effective way also when there is no guarantee for success (Zahra et al., 2006).

Regarding the influence on firms’ performance, adaptive and networking 
capabilities were found to be significant. This is intriguing because networking 
capability does not effect entrepreneurial orientation, but has a strong link to 
performance. Like ICT capabilities, networking capability had a strong 
correlation in bi-variant analysis with entrepreneurial orientation, while the 
adsorptive and adaptive capabilities might have taken care of networking 
capability. This result shows that networking is a crucial part of dynamic 
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capability, as it results in better performance. Adaptive capabilities have shown to 
influence firms’ performance, which is in line with previous studies suggesting a 
link between adaptive capability and performance (Oktemgil & Greenley, 1997; 
Powell, 1992). Overall, it seems that dynamic capabilities are the key to 
achieving competitiveness in terms of both entrepreneurial orientation and firms’ 
performance. Building and maintaining these capabilities should therefore be a 
priority for small technological firms, especially when the business environment is 
constantly dynamic. Finally, the link between entrepreneurial orientation and 
firms’ performance was rather strong also with the presence of rival constructs 
(i.e. dynamic capabilities). Thus, this study supports and provides further 
evidence for the strong link between entrepreneurial orientation and 
performance (Wiklund, 1999; Lumpkin & Dess, 1996).    

5.7 Summary of the Chapter

In this chapter (which may be regarded as a skeleton version of the fourth paper) 
the conceptual model of this thesis is tested and some interesting findings are 
briefly discussed. The model attempts to look at how small firms’ capabilities 
influence entrepreneurial orientation and performance. To make sense of the 
data, a factor analysis and a hierarchical regression analysis were performed. 
Different hypotheses were proposed and the results show that ICT capabilities 
have a strong influence on firms’ dynamic capabilities. However, ICT capabilities 
do not significantly influence entrepreneurial orientation and firms’ performance. 
Dynamic capabilities have a strong influence on both entrepreneurial orientation 
and performance. More specifically, adaptive and absorptive capabilities influence 
entrepreneurial orientation and networking and adaptive capability influences 
performance. Finally, as previously suggested by several studies, it was confirmed 
that there is a strong relation between entrepreneurial orientation and 
performance.
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6. Discussion and Conclusion

This chapter starts with a discussion on some of the interesting aspects of the study. Based 
on these discussions, overall conclusions of the study are outlined. Next the practical 
contributions of the study are presented. Finally, the chapter ends with remarks on the 
limitations and ideas for future research.

6.1 Concluding Discussion 

The results from this study have been rich and many streams of thoughts can be 
identified from them. An attempt is made to focus on the major aspects that 
merit discussion in this study. They are as follows:  

a) The role of information and communication technology (ICT) for 
innovation.

b) The relation between information and communication technology and 
dynamic capabilities. 

c) Emergence of networking capability as a vital part of dynamic capabilities.
d) The interplay between networking capability and network structure. 
e) Dynamic capabilities as a source of competitive advantage.

6.1.1 Information and Communication Technology for Innovation

The role of ICT has drastically increased for firms of all sizes. For performing 
day-to-day business operations, ICT has become a necessity. Understanding the 
impact of ICT on achieving innovation (competitive advantage) has been the 
centre of a long debate (Gago & Rubalcaba, 2007; Johannessen et al., 1999). This 
study indicates that ICT has a substantial role for a small firm’s innovation 
activities. However, the degree of this influence differs among firms. The 
concept “order winning or order qualifying criteria” captures this notion. All three 
firms in Paper I used ICT for qualifying as a suitable candidate for being a 
business partner, but only two of them used it to become more innovative. 
Regarding ICT infrastructure and business practices, all three firms were quite 
similar, but still there was a large gap in terms of utilization and perceived value 
of ICT. The main impact of ICT was on product development and on 
maintaining close relations with trading partners. These two impacts can be seen 
as connected. To develop products, the firms required close communication with 
their partners. Further, it has been suggested that external knowledge is the seed 
for many innovations (Pittaway et al., 2004).

However, the relation between ICT and innovation is complex and it is 
necessary to consider other aspects rather than expecting that there is a 
straightforward relation. In paper I, for example that firms aiming at the domestic 
market are more reluctant to identify ICT as a crucial part of their business. 
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Interestingly, the firms’ business model and network structure may to some 
degree be linked to how ICT use can influence innovation. Each of the three 
firms under study had a unique network structure. For example the first firm was 
working closely with just one large firm, while the second firm was working 
closely with several large firms, and the third firm was working loosely with 
several small firms. The third firm was the most innovative, which may be due to 
its large number of external links (Powell et al., 1996). This is also consistent 
with the findings from paper III, in which the firms with a large network 
structure (number of collaborative partners) and high networking capability 
(ability to maintain collaboration) were also high on EO (which includes 
innovativeness) and use of ICT). Finally, it is worth mentioning that the CEO’s 
outlook on or vision of ICT played an important role for the level at which ICT 
was utilised by the firm. The CEO of the most innovation driven firm viewed 
ICT as an integral part of doing business and saw ICT as a tool that enabled his 
firm to achieve innovation and gain competitive advantage.

6.1.2 The Relation Between Information and Communication 
Technology and Dynamic Capability  

In the RBV literature, both ICT and dynamic capability have received a great 
deal of attention (Mata et al., 1995; Teece et al., 1999). This study shows that 
ICT capability influences all the components of dynamic capability. The essence 
of dynamic capability lies in the firm’s ability to change its capabilities, and in this 
technological era without the support of ICT, this seems difficult. ICT capability 
comprises three specific aspects, namely ICT for internal, communication and 
collaboration purposes. The results illustrated significant bi-variate relations 
among all three ICTs and aspects of dynamic capability. However, only ICT use 
for collaboration and communication were significant when looking at the full 
model. The reason why the internal aspect did not reach significance may be that 
external aspects are more crucial for dynamic capability. The internal use includes 
checking for information on the Internet, cost reduction, and better strategic 
planning. Although important, these uses might not produce significant impacts 
overall for dynamic capabilities in a dynamic environment.

The ICT use for collaboration is mainly related to maintaining and establishing 
close collaboration with trading partners and external ties with different actors, 
which can play an important role for development in a dynamic environment. 
Firms with ICT capability in this respect are better able to collaborate in a 
convenient way with national or international partners. This widens the horizon 
of firms, since they are able to acquire new resources and competences from 
previously unreachable partners. This new input may provide a firm with 
information and tools for developing new routines and advancing new thinking 
within it, which is an important aspect of dynamic capability. Having these 
external relations keeps the firms well informed about the market and customers’ 
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needs, and they will therefore be more prepared for changes. However, external 
relationships can be hard to maintain and will require resources. To become an 
attractive firm that others want to collaborate with, a firm has to offer not only 
high quality products, but also additional services. ICT capability can be useful 
for these firms and can provide fast and accurate information and special services 
without causing costs for administrative overheads. These value added services 
can lead to increase level of trust, satisfaction and commitment between 
partnering firms, which all are important ingredients for long-term relationships. 
Finally, being able to learn may be seen as the ability to grow. However, learning 
is a continuous process and one way to learn is to be exposed to new situations. 
This will challenge the old traditions and practices within the firm, which enables 
development. ICT capable firms have the opportunity to collaborate with firms 
from everywhere around the globe, which widens the potential area for 
partnerships from which the firms may learn and develop its activities.      

All three aspects related to ICT capabilities are inter-connected and 
complementary to one another. Particularly, ICT use for communication and 
collaboration may sometimes be seen as similar. However, ICT use for 
communication addresses the importance of communication systems for internal 
and external flow of information. A product development process is an important 
dynamic capability (Teece et al., 1997). An effective development process could 
involve a cross-functional development team. Firms with advanced 
communication systems can facilitate the work of such a team even when the 
team members might be remotely located. This would also hold true for firms 
that want to develop products in innovative alliance networks. In these networks, 
not having appropriate ICT capability would mean a handicap for the firm. 
Coming back to the importance of learning, a recent study by Ruiz-Merader et 
al. (2006) illustrates that ICT leads to improvement of organizational learning. 
Firms were able to achieve a better knowledge flow and had an opportunity to 
store large amounts of information that could be easily accessed later on. This 
increase in individual knowledge had a significant impact on the organizational 
learning, which positively influenced the firms’ performance. Finally, in a 
dynamic environment being flexible is essential, which will require that firms 
align their internal resources in relation to changing needs. This situation would 
not be possible without an effective communication system that allows 
individuals to communicate and share information in real time. Thus, ICT 
capability is a strong enabler of development of dynamic capability. This is 
consistent with Bharadwaj’s (2000, p. 171) definition, according to which ICT 
capability is a firm’s “ability to mobilize and deploy IT-based resources in combination or 
copresent with other resources and capabilities” which highlights the importance of 
different combinations (internal, collaboration and communication) and other 
capabilities (in this case dynamic capability).
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6.1.3 Emergence of Networking Capability as a Vital Part of 
Dynamic Capabilities 

The network of business contacts that a firm possesses has in many studies been 
seen as a source of achieving competitive advantage (Baum et al., 2000; Lee et 
al., 2001). However, to benefit from inter-organizational relationships, firms 
need to have the capability to develop, maintain and utilize relationships (i.e. 
networking capability). Paper II argued that networking capability is a part of 
dynamic capability. Being able to rapidly change in a turbulent environment and 
achieve competitive advantage is the essence of dynamic capability. In a dynamic 
environment, having relations with trusted partners can provide resources, 
competences and vital information, which can reduce the risk of uncertainties. 
Furthermore, networking capability enhances a firm’s ability to create new 
knowledge-based routines, which is a crucial dynamic capability (Eisenhardt & 
Martin, 2000).

The components of dynamic capability can also be enhanced by networking 
capabilities. For example, absorptive capability to identify and use external 
knowledge for learning will not be easy without external alliance partners. 
Regarding adaptive capability, external knowledge is important, since without a 
clear understanding of future changes, firms cannot readily adapt to change, and 
an internally focused firm will lack these qualities. Finally, viewing external 
knowledge as a source of innovation has been previously established as important 
which further shows the value of firms’ networking capability for innovations.  

Empirical results from discriminant and confirmatory factor analyses show that 
networking capability is related to, yet distinct in relation to the other 
components of dynamic capabilities and that these together form one factor (i.e. 
overall dynamic capability). Also, in the analysis in chapter 5, networking 
capability showed a significant relation to firms’ performance, which shows its 
relevance. This is consistent with the study by Walter et al. (2006), as firms with 
networking capability are considered to be well informed about market trends, 
customers’ needs and wants, and are quick to take action, which will lead to 
better performance.

6.1.4 The Interplay Between Networking Capability and Network 
Structure

Paper III focused on network structure and networking capability for two 
reasons. Firstly, they were seen as a source of reducing heterogeneity, and 
secondly due to their role for an achieving entrepreneurial orientation were 
considered. The firms were grouped into four clusters based on network 
structure and networking capability. Networking capability was hypothesized to 
be important for firms to be able to use their network partners in a successful 
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way. However, the results indicated that firms with low networking capability 
were actually able to reach the same level of results as firms with high networking 
capability when they had a strong network structure (i.e. many collaborative 
partners). This was unexpected, because it has been stressed in the literature that, 
while establishing collaboration, it is important to select few but appropriate 
partners. If a firm is unable to do so, this would lead to unfruitful and resource 
consuming relationships (Gulati et al., 2000). 

It may be argued that firms with low networking capability, but a well developed 
network structure, develop their networking capability by experiential learning  
(Kale et al., 2002), i.e. learning from trial and error or learning from experience. 
According to Oliver’s (2001) study, firms increase the partners in their network 
until a certain length of time (in his study 11 years) and after that point they 
reduce the network. This is due to different strategic focus (exploration and 
exploitation) during different phases of a firm’s life cycle. A clear understanding 
of this situation would require a longitudinal analysis, which was lacking in this 
study.

6.1.5 Dynamic Capabilities as a Source of Competitive Advantage 

Ever since the dynamic capability framework was developed, it has been argued 
to be a source of achieving competitive advantage (Teece et al., 1997). However, 
this assertion has been theoretically questioned. First, it has been difficult for 
researchers to conceptualize dynamic capabilities, and the main assumption of 
dynamic capability regarding firms’ ability to achieve sustained competitive 
advantage in uncertain environments is questionable. Second, the research work 
has been performed on a “piecemeal basis” resulting in inconsistent and unrelated 
results (Zahra et al., 2006; Eisenhardt & Martin, 2000). Third, most of the 
research work on dynamic capabilities is conceptual or consists of case studies 
(Wang & Ahmed, 2007). This study supports the view that dynamic capability is 
an essential tool for the small technological firm to achieve entrepreneurial 
orientation and firm performance. Firms possessing dynamic capability are able to 
access outside resources, and show flexibility and alertness in their actions, which 
can influence a firm’s ability to identify and utilize emerging opportunities and 
thus act entrepreneurially. Particularly, two components of dynamic capability 
(adaptive and absorptive capability) significantly influenced entrepreneurial 
orientation in this study. These two capabilities complement each other, but are 
still distinct from each other. Adaptive capability requires that firms maintain a 
balance between exploration and exploitation strategies. This means that a firm 
has to keep a close watch on its external environment and be flexible enough to 
change when a profitable opportunity arises. Possessing this capability can allow a 
firm to take calculated risks based on its well-informed knowledge. Further, 
having a flexible attitude will allow firms to adapt, integrate, and utilize new 
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knowledge and technology, which may lead to development of successful 
innovations.

External collaboration has proved to influence entrepreneurial orientation 
positively (Wincent & Westerberg, 2005), as this helps firms to access new 
knowledge. However, firms cannot exploit all external knowledge, because 
sometimes they lack the ability to understand this knowledge (Cohen & 
Levinthal, 1990). Absorptive capability permits firms to identify and utilize 
relevant external knowledge. According to Chen (2004), understanding new 
knowledge can leverage a firm’s ability to act entrepreneurially and enhance 
learning, which may lead to development of competitive (innovative) products 
and processes.

The final proposal of this study concerned the influence of dynamic capability on 
performance. This study shows that dynamic capability significantly influences 
firms’ performance. When, in a competitive environment, a firm is able to 
rapidly adjust, re-reconfigure, or change as desired, it can achieve success in terms 
of overall firm performance. However, as this study is in the form of a snapshot 
(i.e. lack a longitudinal dimension), thus the possible outcome over time cannot 
be discussed. Of the three dimensions of dynamic capability, adaptive and 
networking had significant influence on firms’ performance. As proposed before, 
flexibility is an important part of adaptive capability, but firms need to find the 
right balance, since too much flexibility would result in a poor strategic focus of 
the firm, which in turn is likely to cause loss of opportunities. However, if this 
balance is established, firms can achieve cost benefits and growth in terms of new 
markets and products. Further, being aware of the possible future opportunities 
or trends can enable a firm to provide its customers with superior products, 
which may lead to better customer performance. Maintenance of external 
relationships and attracting new relationships is a precondition for accessing 
external knowledge. Thus, as argued before, networking capability is a vital part 
of dynamic capability and a source of performance. External ties help the firm to 
acquire resources, competences, and most important, experience. This may lead 
to financial gains. A strategy for small firms may be to collaborate with 
international partners and use their business setup. This would give firms an 
opportunity to launch new products in new markets with low risks. This 
interaction with international partners may improve learning. Thus, by focusing 
on dynamic capabilities and their components, small technological firms can 
achieve competitiveness.

6.2 Conclusions

If we look at the entire study, some conclusions seem to be more important than 
others. They are briefly discussed in this section. The main conclusion of the 
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study is that the studied firms’ capabilities are a source of competitiveness for 
small technological firms. The analyses clearly show that dynamic and ICT 
capabilities have important links to competitiveness. Of these two capabilities, the 
dynamic capability is clearly more crucial than ICT capability in terms of 
significantly influencing entrepreneurial orientation and performance. Although 
not completely surprising, it was expected that the firms under study, by being 
mature users of ICT, would be more helped by ICT capability. However, ICT 
capabilities had a clear positive influence on the dimensions of dynamic 
capability, which indicates that it still is important to develop the ICT capability 
to be able to utilize the technological tools that are available today. Thus, ICT 
capabilities should be viewed as an important complementary capability for firms’ 
success.  

Aspects of dynamic capability have previously been conceptually and empirically 
questioned. However, this study has made a modest attempt to address these gaps 
by viewing dynamic capabilities as consisting of different components, namely 
adaptive capability, absorptive capability and networking capability. Further, 
through a survey of small technological firms, it was found that the three 
anticipated components of dynamic capabilities were inter-related and distinct 
from one another. The results also indicated that dynamic capabilities are an 
important source of entrepreneurial orientation and better performance for small 
technological firms. Thus, the original proposition regarding dynamic capabilities 
as a source of achieving competitive advantage in a turbulent environment holds 
true.

Networking capability was identified as a potentially vital part of dynamic 
capability influencing firms’ performance directly. Adaptive capability was the 
most significant component of dynamic capabilities in terms of positively 
influencing both entrepreneurial orientation and performance. Finally, the 
relation between entrepreneurial orientation and firms’ performance was found 
to be rather strong even with the presence of rival constructs (i.e. ICT and 
dynamic capabilities). Thus, this study supports and provides further evidence for 
the strong relation between entrepreneurial orientation and firms’ performance.

6.3 Practical Contribution 

This study proposes that the proper combination of capabilities can help small 
technological firms to achieve competitive advantage. The findings from the 
study suggest some implications for policy makers and practitioners. Technology-
related small firms are a unique group of firms with high growth potential that 
can contribute substantial value to the national economy. Inter-firm relationships 
are identified as an important factor for development of firms’ capabilities. Thus, 
promoting regional collaboration networks for small technological firms can 
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provide them with opportunities to gain resources, knowledge and competence 
from other firms in the same region. This may be a good start before firms plan 
to collaborate with national and international actors. Collaborating may be 
difficult and challenging for small firms, and it has been suggested that that the 
first few relations are the most critical ones for small firms. Governmental 
organizations in Sweden (e.g. NUTEK, ALMI, etc.) can play a role by spreading 
this knowledge to small firms, especially those who have not yet developed their 
network. Promoting international trade-shows particularly focused on small 
technologic firms may be an excellent platform for initiating contacts between 
small and large firms. Further, Sweden has a well-established technological 
infrastructure that enables more ICT use. However, awareness needs to be 
created regarding the opportunities related to using ICT more extensively. This 
study shows that ICT can considerably enhance other firm capabilities and serve 
as the facilitator for firm development.

Following the above arguments, small technological firms should view ICT as an 
important part of their business. The results show that ICT may lead to many 
benefits in terms of achieving efficacy and effectiveness with different processes 
and activities. ICT may also affect a firm’s innovativeness, but the degree differs 
among firms. This may be due to the attitude of the firms and their capacity to 
use ICT. Overall, the main role of ICT should be to increase and strengthen 
other critical capabilities of the firm.

What small technological firms really need for achieving success in a dynamic 
environment is the ability to change with changing needs. This requires 
continuous development of different capabilities, which is difficult without 
external inputs. These inputs can be in the form of new knowledge, information 
and learning. This will require that small technological firms form alliances, 
partnerships or just work collaboratively in a network. However, to be able to 
utilize external knowledge, it first needs to be identified, which sometimes can be 
tough. Thus, small firms need to develop capabilities. This can mean placing 
emphasis on having skilled employees and sending existing ones to training 
programs. Once the needed knowledge is identified and acquired, it has to be 
aligned or incorporated with the existing activities and processes, which can 
result in development of innovative products.

All activities require resources, which are lacking in small firms. When they plan 
to get involved in some process or activities, they have to consider the cost 
benefits of such a venture. Thus, external collaboration should be formed 
considering this point. Having too many relations would consume much more 
resources than can be benefited from them. A strategy can be focused on quality 
relations rather than quantity of relations. Another important aspect related to 
inter-firm relationships has to do with a firm’s ability to maintain these relations 
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and create new relations. Firms can have collaboration without appropriate 
capability, but how viable this is in the long term is questionable.

6.4 Limitations 

The limitations stated in chapter three are revisited here to give the reader an 
overview of the main shortcomings that restrict the ability to draw conclusions, 
but also the rationale for why these shortcomings exist. The limitations of this 
study are as follows:  

This study lacks a longitudinal aspect related to the survey study. This 
also restricts the study’s ability to explain causal conclusions. However, 
this research has gained from the design of having a case study during 
the first year and a survey during the second year. By this design, it was 
possible to gain some understanding about causal links from the case 
study that could be used when performing the survey study. However, a 
second data collection phase that will provide the means for valid 
longitudinal analyses has been planned, but did not fit in the time 
constraints of this study. 
The secondary data has not been used to “verify” firms’ performance 
during the analysis of the survey. Having this data would have made 
“data triangulation” possible, which would have resulted in better 
validity and richer results. However, as there is a lag of about one year 
for the secondary data on firms’ performance, it was not feasible to use 
this, as the survey was made in the spring of 2007. Data on 2007 will not 
be available until the summer of 2008. Moreover, there is a risk that it 
will not be possible to obtain information on all the responding firms, 
which would lead to a loss of cases in the analysis. However, when the 
information is available, supplementary analyses will be made using this 
secondary data to be presented in future studies from this overall project.  
The study has only tested the concepts and relations on small 
technological firms. This reduces the generalizability of the findings. 
However, focusing on a single industry during the early phase of new 
research may be considered beneficial, since industry effects may 
confound results in a cross-industry study.   

6.5 Directions for Future Research   

This thesis has provided some answers, but many answers still need to be 
searched for. While progressing with the study, a number of interesting research 
questions and areas for future research have been evoked. The following areas are 
suggested to be viable areas for further research: 
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a) It might be productive to conduct case studies and try to understand more 
about how firms use and develop their ICT and dynamic capabilities. A 
comparative study of a few high and low performing firms might provide 
details that could provide clarification and offer more practical insights.

b)  Some questions have emerged from the survey study that highlights a 
need to undertake a case study for clarification. For instance, in paper III it 
was found that cluster III (small firms with low networking capability and 
high collaboration) could achieve entrepreneurial orientation. This result 
needs additional investigation, as this is contradictory to the assumption 
that without networking capability, firms cannot advantageously maintain 
profitable relationships.  

c) The lack of a longitudinal dimension related to the survey study reduces 
the possibility to draw causal conclusions from the results. It would be of 
great interest to follow up the studied ICT-related small firms and add a 
longitudinal dimension. Maybe with maturity in using ICT capability, this 
would result in some direct relations with competitiveness constructs. 
Further, the components of dynamic capability can be further clarified by a 
longitudinal study.

d) A future study can also incorporate secondary data, which can verify firms’ 
performance and provide stronger results for the links to firms’ 
performance.

e) Finally, the study has only tested the concepts and relations on small 
technological firms. Investigating the same framework on different 
industries might provide an opportunity to get cross-industry perspectives 
and increase the generalizability of this study.  

In conclusion, it seems that small technological firms can achieve competitive 
advantage by utilizing and developing their capabilities. It also seems clear that 
inter-firm relations can play an essential role for boosting these firm capabilities. 
Hopefully, this study has provided some inspiring answers and opened up for 
questions, which will inspire other scholars to further develop knowledge about 
firm capabilities in the realm of the recourse based view and other approaches.
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Appendix A: Interview Guide

1. Company Profile
Name of the Company
Name of the respondent and his/her position
Year of company’s establishment
Main products
Number of employees
Sales

2. Use of Information and Communication Technology 
Basic questions (Brief description)  

o What do you understand by ICT? 
o Who are the users of ICT in your company? 
o What are the factors influencing the use of ICT? 
o What problems have you encountered with use of ICT in your 

company?

What all activates are related with ICT in your company? 
Can you explain in-detail about the adoption process of ICT in your 
company?
Can you explain in-detail about the technological applications used within 
your company?  

o Internet
o E-mails
o Website
o E-commence
o Intranet and extranet 
o Distance spanning technological tools 
o E-business

Does use of ICT lead to competitiveness or growth in your company? 

3. Source of Competitiveness
What do you regard as your main source of competitiveness? 

o Innovation  

4. SMEs Perspective regarding use of ICT
How are others SMEs within your industry using ICT? 
Can you explain how ICT functions (e-mails, website, e-commerce, 
intranet, extranet, etc) are used by other SMEs within your industry?  

5. Future use of ICT 
What are your views regarding future use of ICT within your company? 
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What are your views regarding future use of ICT within your industry by 
other SMEs? 

 Is there anything else you would like to add to this topic? 
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Appendix B: The 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 " :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

I vårt företag…
Tar helt 
avstånd
från

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 .…… 

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 
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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) 

I vårt företag… 
 -3  -2  -1   0    1    2   3 

Tar helt 
avstånd
från

Instämmer
helt

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 ..…………………………………………….. 

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 ….………………………………………... 
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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 " :a" den kategori som passar bäst mellan ”inte 
alls” och ”i mycket hög utsträckning” 

Område för användande av IKT 

För att…

Den omfattning 
företaget använt IKT 
inom detta område:

0    1    2   3    4    5   6 

Inte
alls

I mkt stor 
utsträckning

Den omfattning 
användningen av IKT 

lett till konkurrens-
fördelar i företaget:  

Inte
alls

I mkt stor 
utsträckning

0    1    2   3    4    5   6
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 ……….. 
12. hantera kundservice ……………...
13. bedriva marknadsaktiviteter ..…… 



APPENDIX

94

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 " :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

När det gäller vårt företags huvudsakliga bransch i nuläget… 

Tar helt 
avstånd
från

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 ……….................... 
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 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                           
Litet företag som är vår leverantör                               
Litet företag som är vår partner (dvs ej kund eller leverantör)
Stort företag ( minst 50 anställda) som är vår kund
Stort företag som är vår leverantör                               
Stort företag som är vår partner (dvs ej kund eller leverantör)
Myndighet som är vår kund                                         
Myndighet som är vår partner (dvs ej kund)
Universitet/högskola som är vår kund
Universitet/högskola som är vår partner (dvs ej kund)

Antal: ______ 
Antal: ______ 
Antal: ______ 
Antal: ______ 
Antal: ______ 
Antal: ______ 
Antal: ______ 
Antal: ______ 
Antal: ______ 
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 " :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

I vårt företag…
Tar helt 
avstånd från 

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 " :a" den kategori som passar bäst. Kategorierna är: 

Betydligt
sämre

-3 -2 -1

Som förväntat/ 
genomsnittligt

0 1 2

Betydligt
bättre

3

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

I förhållande till egna 
förväntningar 

Betydligt 
sämre 

Betydligt 
bättre

-3  -2  -1   0    1    2   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 " :a"
det tillämpliga alternativet. OBS! Endast ett kryss per frågeställning. 

1. Ålder:  ______  år 

2 Kön: Man  Kvinna

3. Ange din högsta utbildning: Folkskola/Grundskola   Tvåårigt gymnasium   
Tre-/fyraårigt gymn.  Högskola/Universitet
Annan utbildning

 (ange vilken)_______________________________

4. Antal år du arbetat för detta 
företag:

 ______  år 
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5. Ange din sammanlagda
erfarenhet av arbete (oavsett 
position) inom och utom din 
nuvarande bransch: 

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:  ___________ 

9. Företagets omsättning 2006:  ___________ miljoner SEK 

10. Ange ert företags 
huvudsakliga
verksamhetsområde(n) samt 
den procentuella andelen av 
företagets omsättning som den 
eller de utgör: 

______________________________ ______  % 

______________________________ ______  % 

11. Vilken marknad arbetar 
företaget på idag?  Ange en 
procentuell fördelning mellan 
de givna alternativen.

Geografiskt
 Verksamhetskategori 

Internationell ____%     Tillverkning ____%
Nationell ____%     Tjänster ____%
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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Appendix C: The 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 
" " in the appropriate category that best fits your opinion. The categories are:    

Strongly
disagree

-3 -2 -1

Neutral

0 1 2

Strongly
agree

3

In our company….
Strongly 
disagree

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 ………………… 
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………………….…. 
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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……..........………... 

Section 1 (Cont’d) 

In our company…  -3  -2  -1   0    1    2   3 

Strongly 
disagree

Strongly 
agree

1. we see bold, wide-ranging acts as 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 …………………… 

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 
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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 " "
at the most appropriate category between “not at all” and “to a very large extent”.

Areas for use of ICT 

To…

The extent to which 
your company uses 

ICT in this area: 

0    1    2   3    4    5   6 

Not at  
all

To a  very 
large extent 

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
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) …………………….………………….. 

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 " " the appropriate category. The categories are:  

Strongly
disagree

-3 -2 -1

Neutral

0 1 2

Strongly
agree

3

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

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 …………………………………………… 
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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 
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: ______ 
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 " " the appropriate 
category. The categories are:  

Strongly
disagree

-3 -2 -1

Neutral

0 1 2

Strongly
agree

3

In our company…
Strongly 
disagree

Strongly 
agree

 -3  -2  -1   0    1    2   3 
1. we analyze what we would like and desire to achieve with each 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 ………………………………………………………………… 
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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 " "
the appropriate category. The categories are:  

Much below 
average

-3 -2 -1

As expected/ 
average

0 1 2

Much above 
average

3

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

In relation to your own 
expectations

Much below 
average 

Much above 
average 

-3  -2  -1   0    1    2   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 



APPENDIX

103

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" ". Note: only one tick for each section.

1. Age:  ______  Years 

2. Gender: Male  Female 

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)_______________________________ 

4. Number of years you have 
been working for this 
company: 

 ______  Years 

5. Your total accumulated 
work experience from 
inside and outside your 
current industry:  

I have worked  ______  years in current or similar industry 
I have worked  ______  years in entirely different industry 

6. Company’s year of 
establishment : 

 ___________ 

7. Number of employees:    ___________ 

8. Number of employees 
with university degree:  ___________ 

9. Turnover for 2006:  ___________  million SEK 

10. Specify your company’s 
principal business areas 
and the percentage of 
the total turnover that 
originate from these 
areas

______________________________ ______  % 

______________________________ ______  % 

11. Which markets are you 
currently operating in?  
Specify the percentages 
for the given choices.

Geographic  Business category 
International ____%     Manufacturing ____% 
National ____%     Services  ____% 
Regional  ____%     Trade  ____% 
Local ____%    
Total 100  %   100  %

Thank you for participating!
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Appendix D: Regression Analysis of Small Technological Firms  

Dependent Variable

Model I Model II Model III Model IV Model V Model VI 

Firm Age -0.10* -0.09* 0.16* 0.21** -0.03 -0.03
Firm Size 0.11*** 0.06* 0.30*** 0.20*** 0.13*** 0.03
Environmental Dynamism 0.13*** 0.10** 0.04 -0.06 -0.04 -0.11**
Environmental Hostility -0.10** -0.07* 0.12 0.20*** -0.03 -0.01
Environmental Heterogeneity 0.09*** 0.06** 0.08* 0.03 0.06 0.01

ICT Internal Use 0.05 0.05 0.02
ICT Collaboration 0.10*** 0.01 0.03
ICT Communication 0.08** 0.08 -0.04
Adaptive Capability 0.23*** 0.16**
Absorptive Capability 0.21** -0.02
Network Capability 0.01 0.21***
Entrepreneurial orientation 0.17***

Model Summary
R2 0.13 0.28 0.12 0.35 0.05 0.25
R2 Adjusted 0.11 0.25 0.10 0.32 0.03 0.21
Std. Error of the Estimate 0.59 0.53 1.03 0.90 0.74 0.68
R2 Change 0.13 0.15 0.12 0.22 0.05 0.20
Sig. F Change 0.00 0.00 0.00 0.00 0.04 0.00
F 7.28 11.73 6.88 11.61 2.41 6.31
Sig. 0.00 0.00 0.00 0.00 0.00 0.00
N= 265
*p  < 0.10.
**p <0.05.
***p <0.01.

Control and Independent 
Variables  H1 H2 & H3 H4, H5 & H6

Dynamic
Capabilites

Entrepreneurial
 Orientation

Firm
 Performance
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ICT use for innovation in Swedish industrial service SMEs 

Abstract 
In the era of technology, SMEs are operating in a dynamic and turbulent business 
environment. In this era, innovation is the main driver for competitiveness, and use of ICT is 
the basic requirement to conduct business. Therefore, better understanding of the relationship 
between use of ICT and innovation has emerged as an important research topic. In this 
qualitative study, we therefore investigate how SMEs from the industrial service sector can 
use ICT for innovation. The results suggest that ICT is used in very different ways. While 
some uses clearly are linked to increased innovation, other uses do not affect innovation 
much. The link between ICT and innovation seem to vary between firms. While some firms 
see ICT as a major tool for innovation, others see it just as a (poor) tool for communication. 

Keywords: information communication technology (ICT), small firms (SMEs), 
innovation 

Introduction

The service sector is one of the cornerstones in terms of contribution to GNP and jobs for 
most developed countries. The service sector is unique in its offering compared to other 
sectors since a service can’t be touched or felt, it is produced and consumed at the same time, 
and it is not possible to provide the exact same service again (Jobber 2004). Thus, many of 
the theories that are applicable to other sectors don’t apply to service sector. The industrial 
service sector is an important sector within the service sector as it supports industrial firms to 
be able to compete globally. Though lot of research has been carried out for business and 
commercial companies, little research has been performed on industrial services to date 
(Panesar & Markeset 2005). Most of the industrial service companies in Sweden are SMEs. 
European Union (EU) classifies small and medium sized enterprises as having fewer than 250 
employees. In addition, they can have an annual turnover of up to 50 million euro, or an 
annual balance sheet not more than 43 million euros. EU (and the Swedish government) 
views small businesses as the backbone of the economy, as they constitute the vast majority 
(up to 99 per cent) of the businesses in EU (Europa 2006, MacGregor & Vrazalic 2005).  

For SMEs in the industrial service sector, survival in this flat global world requires the firm to 
be globally competitive. The concept of a flat world reflects the process of globalization. The 
flatness is triggered by the intensive use of information and communication technology (ICT) 
by individuals and companies throughout the world (Friedman 2005). And one of the main 
sources of comparativeness is innovation (Subrahmanya 2005, Tidd et al. 2001). Innovation 
is a crucial element and a main driver for achieving competitive advantage. One study 
suggested that “winning in business today demands innovation” (Regan et al. 2006). The use 
of ICT can come into play quite early in the innovation process. The early stage, also 
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characterized as the “fuzzy front end”, is the most uncertain part of the innovation process; 
whereas the later stages require cautious execution of the technical and marketing strategies. 
Theories have already shown that ICT can successfully influence both the early and later 
stages of innovation process (Ozer 2004). 

Based on this, this paper aims to get a better understanding of how the use of ICT influences 
innovation within SMEs in the Swedish industrial service sector. Theoretically, this will help 
our understanding of why the use of ICT for innovation might lead to different results under 
different conditions and will set future research directions. The paper is divided into five 
sections: The first section introduces the study. In section two, the literature review, previous 
research is discussed. Section three deals with the methodology and section four presents the 
case studies, along with within-case analysis. Section five then presents the cross-case 
analysis and finally, section six concludes the paper by bringing forth conclusions and 
suggestions for future research.  

Literature overview  

Innovation
Innovation can be traced back to entrepreneurship, which is supported by many authors and 
their studies (Drucker 1985). They propose that innovation is a prime activity of 
entrepreneurship and that an important entrepreneurship strategy for creating value is to 
create new products or services and then commercialize them (Roininen 2006). Thus, in 
today’s dynamic business environment, innovation is an important competitive weapon for 
SMEs to survive globally (Johannessen et al. 2001, Avermaete et al. 2003, Tidd et al. 2001).  

To better understand innovations, it is important to define it theoretically. One way to define 
innovation is to relate it to change, where we have two main dimensions. The first one is 
about what is changed. Innovative changes can be divided into three groups; products, 
services and process (Tidd et al. 2001). While product and service innovation is about the 
offer itself, process innovation is about the method for producing the product or service. In 
general, the three groups are interlinked in an innovation process since process innovation is 
often required for creating new products and services (Avemaete et al. 2003). The second 
dimension is the degree of change. For example; a minor change in a production process is 
not similar to changing the whole process. Thus, the degree of newness can range from minor 
incremental improvements to radical change. It is the perceived degree of novelty that 
matters, because the novelty is very much in the eye of the beholder (Tidd et al. 2001). The 
above mentioned two dimensions of innovation can be put into a matrix which defines the 
space which needs to be considered when looking at innovation. 

Innovation and use of ICT  
The definition of ICT is quite vague and confusing in literature. Many authors have used ICT, 
e-commerce, Internet, and e-business interchangeably (Southern & Tilley 2000). One study 
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explained that ICT is related with a wide array of technology, ranging from database 
programs to local area networks (Matlay & Addis 2003). For our study, we will use ICT as a 
wide concept that includes all the above different aspects. Looking at outcomes from use, 
small firms can use information and communication technology for both efficiency (cost and 
time saving; doing things right) and commercial advantage (providing superior value; doing 
the right things) (Carr 2003, Mata et al. 1995). ICT can affect the company throughout the 
value chain of the company, starting from procurement and link with suppliers, 
transformation process, marketing, and culminating in distribution including link with 
customers (Regan et al. 2005.)  

The way ICT is used for innovation and ultimately competitiveness is the theme of this study. 
The idea that ICT can be used to improve innovation is not so old; a study by Rothwell 
(1994) suggests five phases of development for competitive advantage based on innovation. 
The fifth phase (generation) of the model represents an integrated system learning (ISL). This 
innovation process is motivated by a much greater utilization of electronic technology to 
create internal and external linkages, such as joint ventures or strategic alliances that require 
high collaboration. Links, between suppliers as a part of extended CAD system to co-develop 
new products or between design agency and manufacturing, becomes the standard rather then 
an anomaly. An attribute of this generation is its emphasis upon the learning capacity of the 
innovation system. While many companies have reached the integrated stage, ISL represents 
the potential to build new platforms for competitive advantage.  

In this generation a model that clearly illustrates how ICT enables business transformation or 
competitiveness was developed by Venkartraman (1994). This model examines the range of 
potential benefits from employing ICT and the degree of organizational transformation. This 
model has five levels beginning with local business function within the organization, 
expanding to inter-organizational and culminating in wide sector transformation. It is 
important to understand that these levels are not conceptualized as stages of evolution 
because effective strategies do not follow any one prescribed model of evolution. A higher 
degree indicates greater potential benefits, but it also requires a corresponding high degree of 
change in the organization and thus presents a greater cost and risk. Therefore, each 
organization should first identify the transformational level where the benefits are in line with 
the costs and risks of the needed organizational changes. Also the choice of level may depend 
upon competitive pressure and the need to deliver greater value than competitors in the 
marketplace (figure 1).  

The first level is termed as localized exploitation, where companies deploy isolated ICT 
solutions to overcome some basic functional or operational problem. With this minimum 
change in organization they are able to achieve some benefits. The second level is a more 
systematic attempt to leverage ICT capacity throughout the organization. This required two 
types of integration, first, technical interconnectivity and second, is business process 
interdependence. None of them is complete without the other. The first two levels are 
“evolutionary” because they require minimal changes to the business relative to the next three 
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levels, since they require fundamental change in organizational routines. The third level 
known as business process redesign needs to be done carefully to reap the benefits, because in 
most of the cases this transformation is superimposed on the current business organization. 
This makes business transformation process inefficient and ineffective. The fourth level of 
revolutionary transformation is called business network redesign. In this level external 
business connections that are linked to the focused organization are included in the 
transformation or business redesign. These include suppliers, buyers and other intermediaries. 
This level represents the redesign of the nature of exchange among multiple participants in a 
business network through effective deployment of ICT capabilities. Finally, at the fifth level, 
the organization is changed from the core and ICT becomes important for focusing on 
organization’s business scope and the logic of business relationship within the extended 
business network. 
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Range of potential benefits

Low

Low

High

Localized exploration

Internal integration

Business process redesign

Business network redesign

Business scope redifinition

Evolutionary
Levels

Revolutionary
Levels

Figure 1: Five levels of IT-Enabled business transformation 

If we look at studies done specifically on effect of ICT on innovation the results are mixed. 
One study by Johannessen (1994), suggests that ICT by itself does not encourage or 
discourage innovation. It’s the people working in the organization that create innovation. ICT 
is more or less like a tool to be used for innovation, since new technology can help companies 
to do things in a new or better way. Another study reflected that ICT use has a positive 
relation with innovation and performance, which is due to learning and adjustment, boosted 
by the maturity in using ICT by IT companies (Johannessen et al. 1999.)   
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Method 

The overall method used in this study is a multiple case study. Similar approaches has been 
adopted by authors that have tried to understand specific phenomena related with technology 
within SMEs (Southern and Tilley 2000, Caldeira & Ward 2003, Jones et al. 2003). A 
qualitative study allows closeness to the respondents and the phenomena under study. 

For this study, we selected cases where each case should add variety given a certain 
commonality. By looking at a range of similar (equal in type of industry, size and location) 
and contrasting (dissimilar in other aspects) cases, we can understand the case study findings, 
grounding it by specifying how and where and, possible, why it carries on as it does (Yin 
2003). In more detail, case selection was guided by the following considerations. First, the 
companies should work in the industrial service sector. Second, since the study focuses on 
use of ICT and its relation to innovation, it was deemed appropriate to include only high users 
of ICT, which in this case were small IT companies. Having high users of ICT in the study 
meant that we had a greater opportunity to get interesting information about the link between 
ICT use and innovation. We also wanted the companies to be in business for at lest 2 years, 
so they have reached some stability and should (for convenience reasons) not be located too 
far from the university where the researchers work. In the period of selection, we learned 
about a project (SMART) at the Luleå University of Technology, Sweden, addressing small 
IT companies. As the companies involved in SMART seemed to be a good match with our 
desired company profile, we selected three companies from this project. By offering the 
companies and the project a report on the results of the study, we were able to get good 
access to these companies. The three companies that finally were selected were; UniMob AB, 
isMobile, and BnearIT AB. All three companies deal with IT solutions, in one or another 
way, but still each has their own unique business model. Each company was first contacted 
through mail and later by telephone to set a date for a personal interview. It was not hard to 
find the most appropriate person for the interview. In each case, either the owner-manger or 
the equivalent with responsibility of IT was interviewed. The first and second round follow-
up interviews were conducted within a period of about three months. The follow-up interview 
included questions that had emerged after the first interview or questions that had not been 
answered completely in the first interview.  

In each interview, with the help of interview guide, the interviewee was prompted to 
elaborate on use of ICT like website, e-mails and other communication, e-commerce, and e-
business and how it affected the company from there own company’s perspective. Innovation 
(as such) was not mentioned during the interview, unless the interviewees brought it up. 
Beside the interview, the website of each company was an important source of information. 
When doing the analysis, we examined the relation between use and possible innovation by 
looking at how the different usages played a part in change.  
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Case Studies  

Findings and analysis from Case 1: isMobile  
isMobile was founded in May 2000 and they develop workforce management applications to 
provide mobile organizations advanced tools in managing their personnel. They have two 
main products, “blå coordinator” and “blå optimizer”. These products are quite unique as they 
are based on more mathematical orientation then technological which is not so common for 
such products.   

Use and influence of ICT 
isMobile uses e-mails extensively as a daily routine. They have a detailed website
(http://www.ismobile.com/), which has three sections, public, partner, and support section. 
They strongly believe that the website gives them a place in the world market. They don’t use 
e-commerce to sell its products currently since they are working and selling through a partner. 
But isMobile’s partner (IBM) uses e-commerce for selling their products to the end-
customers. isMobile is a high user of e-business, as they use technology to interact with their 
partners. And for smooth flow of information, they have setup a similar standard of 
technological platform like their partners. Also they use technology extensively within their 
organization for information flow, buying products online, and banking practices. They do 
some part of their product development by outsourcing, which is not possible without ICT. 
But they avoid this option due to lack of physical interaction in this process. According to the 
respondent, in order to achieve a more efficient product development, they need to be updated 
about changes in the market which is not possible to accomplish without ICT. They make 
regular updates to their two main existing products. As a rule they add new features every six 
month to their products. And these changes are made from inputs of their end customers, 
partners and their own understanding of the technology. ICT does play an important role in 
this but the main developments are done based on the high technological skill of isMobiles 
employees. 

Over all, the respondent feels that it is the skills of the people working at isMobile that makes 
them competitive as they put in their knowledge into making the product more attractive and 
unique. So, in that sense technology does not directly make the company innovative. 
isMobile’s close relation with their partners also makes them competitive. ICT is the life 
blood for this relation since without it they can not maintain close relation. Being situated in 
Luleå and interacting with a giant company as IBM (Europe). They have to somehow 
compensate for the distance, and ICT is the only solution to this problem. Interviewee 
explains “ICT becomes really important when you (SMEs) want to reach global markets with 
global partners”.

Main lesson from isMobile about ICT and innovation:  

http://www.ismobile.com
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As we see it, the most important link between ICT and innovation for isMobile is their close 
relation with their business partners which is highly influenced by their use of ICT.
Findings and analysis from Case 2: UniMob 
UniMob AB was established on 2004. They have two tracks of businesses; the first one deals 
with surveillance equipments like cameras, while the other is about developing solutions for 
mobile communication and mobile community. The latter is the company’s main business. 

Use and influence of ICT 
E-mails are widely used by UniMob. They use it quite often for sending information to their 

employees and partners around the world. They also use ISP based (Skype) telephone, instant 
messenger (Msn and Yahoo messenger) or video conferencing (Marratech), for interacting 
with their peers around the world. Websites are important, but for UniMob it does not create 
business, so its real value is low for them. UniMob does not have any kind of selling option 
(e-commerce) on their website because they don’t have standard products like a 
manufacturing company. According to the respondent, UniMob is a virtual company and they 
use technology in every aspect of their business, be it interacting with customers, employees, 
or partners. UniMob has an interesting recruitment process, where as soon as they get a 
project they look for appropriate competences within their own organization and their local 
network. But if the required competence is not obtained then, they contact individuals from 
anywhere in world to work for them. This is done by using online Blogs, where the 
recruitment is posted and a candidate with appropriate knowledge is hired for a particular 
period. UniMob has access to a large network of competent people, and the respondent 
believes that it is important for SMEs to use this kind of practice, because solutions to all 
problems are not always found within the organization. Thus, for UniMob outsourcing is a 
common practice because that’s the way to do business in this era. Trust is important for a 
successful business deal and both sides have to feel that working together is beneficial 
because if one party is not satisfied, then the relations will turn bad. They have some 
employees working for them in Spain and it is possible to have close relation with them even 
when they are so far off because of ICT. Once UniMob had a party at Luleå, they setup a big 
screen and a webcam, so that the people working at Spain could also join the party from their 
office. This was done just to make the employees at Spain perceive themselves as being a part 
of the team and to develop goodwill among all team members.   

Over all, UniMob’s competence is to foresee new types of business models, as they have 
been in business for a long time. Also, they are not afraid of trying innovative methods and 
they have good experience to back it up. ICT plays an important role in this, as without it they 
would just be sitting in Luleå and working with customers in Luleå. Technology enables them 
to get connected with the outside world and use different opportunities. Further networking 
skills is also important for UniMob. Maintaining and accessing this huge network is not 
possible without ICT.   

Main lesson from UniMob about ICT and innovation:  
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For UniMob its whole business idea and practice is innovative, and ICT plays an important 
role in all of its business aspects. Perhaps the most interesting link of ICT use and innovation 
is their networking and recruitment practice, where they can create a very competent team for 
each project.  

Findings and analysis from Case 3: BnearIT 
BnearIT was founded on 1 Jan 2002. Overall they have three different business areas, the first 
and the main one is with Swedish Defence where they are dealing with a product called 
Network Based Defence (NBD). This is one of the largest IT projects in Sweden. Second 
business area is Telecom, where they work with another Luleå-based IT company and 
together they conduct project for Ericsson. The third business area is process industry and 
here they are selling their products to SSAB and LKAB.  

Use and influence of ICT 
BnearIT is using e-mails frequently which has replaced quite a lot of personal interaction. 
The company not only uses website but they also develop websites. Their own website 
(http://www.bnearit.se/) is useful for BnearIT for acquiring customers from all around the 
world. They also have a links to intranet and extranet from their website. BenarIT’s website is 
not used for selling products online (e-commerce) because most of their products are still in 
development phase. BnearIT are high user of e-business and they use both intranet and 
extranet which are developed on the same platforms. These options make BnearIT’s 
information flow streamlined and also facilitate for employees to work from any location, 
even while traveling. Product development is done continuously at BnearIT, and they are 
using a platform in Swedish Deference (an open source Kernel which has quite unique 
features). With the help of this Kernel they developed a system which is innovative as it can 
transfer voice, video and data simultaneously. They also have registered to portals (e-
marketplaces) in Sweden that have project information regarding Swedish government and 
authorities and it’s not possible to bid on them until companies go through the portals. The 
portals are useful for providing the information about new projects and also to get quotations. 
The respondent feels that this makes the whole process of finding projects efficient. BnearIT 
has never outsourced any work yet, but it is surely an option for the future. According to the 
respondent, ICT helps in better decision making, as they can get lot of information about 
potential future partners, new products, competitors, etc. The respondent also explained that 
companies that have been doing business and have a good name have an easier task to 
conduct business through the internet because customers know about them. So the use of 
technology relates quite a lot to the goodwill or reputation of the SME.  

Overall, BnearIT’s main competitiveness is their skilled employees and all of them at least 
have a Masters of Science degree. Further, as they are working with large companies and 
organization like the Swedish defence, Ericsson, SAAB, Boeing, and IBM, they use the 
gained knowledge from the larger counterparts for developing their own comparativeness. 
They are also good at selling, because all of them are travelling to south of Sweden most of 
the time and closing deals. Finally, they have healthy relations with their large partner 

http://www.bnearit.se
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companies. This is based on having not only good social skills, but also keeping their 
promises and finishing work on time. Technology does not play such a big role in this part as 
it’s quite personal. “It is very important to be good technicians and even more important to 
have good social competence”

Main lesson from BnearIT about ICT and innovation:  
As we see it, there is not a strong link between ICT and innovation within BnearIT. They 
strongly believe in their social skills, and ICT plays a small role in making it sharper. But, 
ICT can’t be neglected from the business scope, because it’s a basic requirement for 
performing the business.   
   
Cross Case Analysis 

The use of ICT for innovation are discussed, analyzed and plotted in table 1. Under ‘what 
kind of change’ the options of new product/service or new process are included. The ‘degree 
of change’ can be radical or incremental. Both these are related as they reflect the two 
dimensions of innovation as explained above in section two. The difference between radical 
and incremental change is based on the newness of change to market, company, or industry. 
The third criteria ‘use of ICT for change’ is mentioned as high, medium or low. This is based 
on the level of usage of technology for achieving specific innovation. And finally, the fourth 
criteria of IT enabled transformation indicates the level of transformation as mentioned in 
Venkartraman’s (1994) “IT enabled business transformation” model.      

isMobile and UniMob have innovative products, but for the market, the products that 
UniMob creates are much more innovative and new. Also, difference can be seen regarding 
the use of ICT for this change because, UniMob uses ICT and involves technicians and 
experts around the world for creation new ideas which leads to development of new products. 
isMobile relies on the skills of their employees for innovative product. This makes isMobile 
closer to internal integration and UniMob closer to business scope redefined in 
Venkartraman’s model. All three companies have close relations with their respective 
business partners. And the degree of change for this relationship is incremental in all the 
cases. However, BnearIT does not believe strongly on use of ICT for having closer relations. 
For them, ICT is a mere channel that everyone else is using. The real value lies with their 
employees’ social skills and competence. That is a reason why they are not relaying so much 
on ICT. Thus, they are using ICT for internal integration, so they can facilitate close relations. 
For UniMob and isMobile, the ICT use is high. Both have business outside Sweden and the 
distance makes it necessity to use ICT tools, such as extranet, e-mails, video conferencing 
and other options. isMobile uses the same platform as their other business partners, so they 
can achieve a smooth flow of information. This makes the communication process efficient 
and fast. Thus, it is clear that they are using ICT for business network redesign. For UniMob, 
the use of ICT is similar, but their usage is different, as they use ICT for developing goodwill 
and trust. This can be seen from UniMob’s efforts in making their internal and external 
partners feel intimately involved in their business. Thus, it is hard to say, if ICT enabled 
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transformation for UniMob is just at business network redesign level or at business scope 
redefinition level.    

Table 1: Cross case analysis  
Company What kind of Change Degree of change Use of ICT 

for change 
ICT Enabled 

Transformation 

isMobile 1. Innovative products 
2. New features added to 

exiting products every 
six month  

3. Maintaining close 
relation with distant 
business partner   

1. Incremental change 
2. Incremental change 

3. Incremental change  

1. Medium 
2. Medium  

3. High  

1. Internal integration  
2. Internal integration 

3. Business network 
redesign  

UniMob 1. Innovative recruitment 
and networking 
process  

2. Innovative products  
3. Product development  
4. Maintaining close 

relation with distant 
business partner 

5. Rapid product 
development process   

1. Radical change  

2.  Radical change 
3.  Radical change 
4.  Incremental change 

5.  Incremental change 

1. High 

2. High  
3. High 
4. High  

5. High 

1. Business scope 
redefinition 

2. Business scope redef. 
3. Business scope redef. 
4. Business network 
redesign or business 
scope redefinition 
5. Business scope 
redefinition 

BnearIT 1. Innovative way to find 
new projects  

2. Product development  
3. Maintaining close 

relation with business 
partner 

1.  Incremental change 

2.  Incremental change 
3.  Incremental change 

1.  Low   

2.  Low 
3.  Low  

1.Internal integration 

2. Internal integration 
3. Internal integration   

Again, all three companies are also quite strongly involved in product development. And, the 
degree of change is incremental for all SMEs except for UniMob. In a short period of time, 
UniMob has come up with some innovative products and ideas such as voice, mobile dating 
website, and SyncaDero. This is due to their unique way of functioning, UniMob is not afraid 
of involving other people that they don’t know about into the product development process. 
This gives them access to a wide variety of ideas and concepts which facilitates development 
of new products and taking the first mover advantage. Other companies also have creative 
products, but, for the market, they are not so innovative. Regarding the use of ICT, BnearIT 
and isMobile, feel that ICT is not the main influencer, as they strongly believe in the 
competence of their employees. Thus, as the theory suggests, they are using technology to 
leverage their capacity within the organization i.e. this level of innovation reflects the use of 
technology at internal integration level. For UniMob it is the level of business scope that is 
redefined, because they have taken product development process to another level.    
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UniMob has an innovative way of recruiting people, which is based on their access to a large 
network, and ICT is used from start to end in the process. This degree of change is radical, 
because few other companies use this option. This way of working relates fairly well with 
Vankataraman’s theory where he discusses about redefined business scope. UniMob’s use of 
ICT has enabled them to efficiently exchange information with their suppliers, buyers, and 
other intermediaries. Product development process for UniMob has incremental change, 
because of high ICT use. They have been able to shorten the product development process 
that needed one year before to just a few months, with use of ICT. The major part in product 
development is outsourced to different places where is finished quickly. This also shows 
characteristics of UniMob’s functioning at business scope redefined level. Finally, BnearIT 
has a distinctive way to get access to new projects, as they have registered to an e-
marketplace. Whenever some new project work comes up in their particular field, they get 
informed about it through e-mail. This is an incremental change and ICT has low usage in 
this facility. But the real value of this website is not only for getting the project, but in finding 
opportunities. And once the project gets started, BnearIT can develop innovative products. 
This process does not require a high level of ICT transformation, as it can be achieved by 
having good internal integration.  

The case study also brings light on the underlining fact that makes each company unique i.e. 
their business model. This can clearly be seen in the cases that each company had their own 
business model which influenced their use of ICT for innovation. Figure 1 shows three 
different business models.  

SME

Large partner

SMELarge partner

Large partner

Large partner SMESME SME

SME

SME SME

SME

(a) IsMobile (b) BnearIT (c) UniMob

Figure 1: SMEs business structure  

Conclusions and Suggestions for Future Studies  

Conclusion  
Service based SMEs are the backbone of the European economy and they are potential source 
of national, regional and local economic growth. ICT provides these SMEs with the 
possibility to assist growth and exploitation of opportunities. This paper shows that ICT may 
play very different role in influencing innovation within SMEs in industrial service. In our 
study, for UniMob and isMobile ICT seems to be the life blood of their business processes 
and an integral part for innovation. However, at BnearIT it is the social skills and 
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competences of the employees that is the main link to innovation, which is not strongly 
influenced by use of ICT. The expression of “order winning or order qualifying criteria “fits 
very well with ICT use within these SMEs. All three companies (like any company in their 
basic line of business) must use ICT for qualifying as a suitable candidate being a business 
partner, but only isMobile and UniMob use ICT a strong tool to become winners in their 
business arena. Thus, all three companies have some degree of ICT use for innovation, but it 
differs for each company and it is not related to the firm’s ability to be competitive.  It is clear 
that high use of ICT do not necessarily mean more benefits for BnearIT. They are able to 
function well without more than moderate use of ICT. However, a high use of ICT may make 
the company more innovative compared to others, such as in case of UniMob which is highly 
innovative and highly dependent on ICT for their business. Further, within BnearIT and 
isMobile the skills of employees working at each company were not affected by the use of 
ICT. The use of ICT also influenced the relationship between each company and their 
respective trading partners, where for UniMob and isMobile it was to a great degree 
positively influenced, whereas for BnearIT the influence was minimal. Similarly the 
networking skills of SMEs were strengthened by use of ICT, especially for UniMob. Another 
interesting outcome was according to BnearIT, it’s easier for SMEs to depend more on ICT 
once that have developed goodwill in the market. ICT was present for each industrial service 
SME but the level and type of use can be different for each industrial service SMEs. Each 
SMEs business structure or model for collaboration influences their use if ICT for innovation. 
Finally, it seems the more SMEs wanted to do business globally, the more benefit of the using 
ICT.

Suggestions for Future Studies 
For future studies, it will be an interesting proposition to conduct quantitative studies in the 
field of ICT usage for innovation for SMEs in the whole of Sweden for industrial services. 
Those studies can take inputs from this study and verify the use of ICT for innovation in a 
larger scale. The cultural and environmental issues associated with different regions of SMEs 
could also be an interesting area of future study. Also, now that the SMEs side of ICT use of 
innovation has been checked it would be interesting to include the SME’s business partners 
into another study. These partner firms may complement the picture from the SMEs 
themselves, and thus help to provide a better understanding of how ICT usage can influence 
innovation for industrial service SMEs. 
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Abstract: This study investigates the influence of information and communication 
technology (ICT) capabilities on small firms, dynamic capabilities. Dynamic capabilities 
are conceptualized as consisting of four different components, namely adaptive 
capability, absorptive capability, innovative capability and networking capability. In 
addition, also the moderating effect of firm size is studied. The sample includes 265 ICT-
related small Swedish firms operating in a turbulent environment. The results show that 
ICT capabilities have a significant influence on dynamic capabilities, but this influence is 
unique to each component. And finally, marginal tendencies are observed regarding the 
moderating effect of firm size.
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1. Introduction
Numerous small firms are today operating in a competitive global environment. 
According to the resource-based view, firm’s resources and capabilities are a source of 
competitive advantage (Wernerfelt, 1984). But specifically, it is the firms’ capabilities 
that bind together all the resources and enable them to be deployed advantageously (Day, 
1994). Resources are tradable, transferable and imitable. Instead, capabilities are unique 
to a firm and constitute its sources of competitive advantage (Baden-Fuller, 1995). This 
study will focus on two such capabilities, namely ICT (information and communication 
technology) capabilities and dynamic capabilities. ICT capabilities are considered to be 
an important source of competitive advantage (Porter, 2001), especially for small firms 
(Nieto & Fernandez, 2006; Levy et al. 2001) and as the firms under study are small firms 
operating in a turbulent environment, their survival capabilities are conceptualized as 
dynamic capabilities (Teece et al. 1997). Thus, both these capabilities are sources of 
competitive advantage. 

mailto:Parida@ltu.se
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Dynamic capabilities are regarded as firms’ ability to achieve competitive advantage in a 
turbulent environment. The term ‘dynamic’ refers to the ever-changing business 
environment and the term ‘capability’ to the ability or competence of the firm 
(Eisenhardt & Martin, 2000; Teece et al. 1997). In the last decade, extensive research has 
been done in this field. However, dynamic capabilities as a concept have faced several 
challenges. First, it has been difficult for scholars to conceptualize dynamic capabilities, 
and the main assumption of dynamic capability regarding firms’ ability to achieve 
sustained competitive advantage in uncertain environments is questionable. Second, the 
research work has been performed on a “piecemeal basis” resulting in inconsistent and 
unrelated results (Wang & Ahmed, 2007; Zahra et al. 2006; Eisenhardt & Martin, 2000). 
Based on the understanding of these limitations, an attempt is made to conceptualize 
dynamic capabilities as high order capabilities consisting of different components. This 
attempt is largely motivated by a study by Wang and Ahmed (2007) suggesting three 
capabilities, namely adaptive capability, absorptive capability, and innovative capability. 
Furthermore, networking capability has been added to these capabilities and the 
arguments for this logic will be explained in the coming sections. It is vital to understand 
that dynamic capabilities are a high order capability that is very different from firms’ 
capabilities or even core capabilities (Wang & Ahmed, 2007).    

Like dynamic capabilities, ICT capabilities have attracted the attention of many scholars. 
Governments around the world are also fascinated and intrigued about use of ICT, seeing 
it as the key to success in the knowledge-based economy (Taylor & Murphy, 2004). ICT 
capabilities are extremely beneficial for small firm as they can obtain vital information 
from the market, achieve better positioning of their products and services, increase the 
efficiency of process, maintain close relations with business partners and reduce entry 
barriers to international markets at a minimum cost (Nieto & Fernandez, 2006; 
Venkataraman, 1994). Thus, in this study it is suggested that ICT capabilities are an 
essential driving force within firms, which enhances other firms’ capabilities, thus 
leading to competitive advantage.     

Building on these findings, this study will be addressing three issues, the first issue 
dealing with conceptualizing dynamic capabilities as consisting of the four components. 
Secondly, the influence of ICT capabilities on dynamic capabilities will be investigated. 
And finally, the moderating effect of firm size on the relations between ICT capabilities 
and dynamic capabilities will be examined.  

The main contribution of this study concerns the “resource-based view” and more 
specifically the literature of “dynamic capabilities”, as hardly any study has attempted to 
empirically conceptualize this construct (Wang & Ahmed, 2007; Zahra et al. 2006; 
Eisenhardt & Martin, 2000). Most of the studies of dynamic capabilities have been case-
based or conceptual. Further, adding ICT capabilities to the equation provides future 
guidelines about how dynamic capabilities can be developed. Testing this interesting 
combination of capabilities from a small firm perspective will increase our understanding 
of the development of small firms’ capabilities, which is of value to both researchers and 
practitioners.

The paper is divided into five sections. In the next section, the study’s theoretical 
background and hypotheses will be presented. The following section will describe the 
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methodological aspects. Section four will include the results and finally, the last section 
will offer discussion and conclusion.   

2. Theory and Hypotheses
2.1 Research about ICT capabilities and dynamic capabilities

Dynamic capabilities have emerged from the resource-based view. According to the 
resource-based view, a firm’s resources and capabilities are the essence of the firm. 
Resources are those specific physical, human and organizational assets that can be used 
to implement value-creation strategies (Wernerfelt, 1984). But superior resources are not 
enough, as a firm has to have distinctive capabilities to manage and exploit these 
resources. (Wang & Ahmed, 2007; Zahra et al. 2006; Teece et al. 1997). A firm’s 
capabilities can be viewed as the glue that binds together all the resources and enables 
them to be deployed advantageously (Walter et al., 2006). But this proposal lacked point, 
when firms were operating in a vibrant environment. This led to the development of 
dynamic capabilities (Eisenhardt & Martin, 2000). The core of dynamic capabilities 
focuses on a firm’s ability to “adapt, integrate, reconfigure and re-create” internal and 
external competences to be able to competitively face a changing environment (Zahra et 
al. 2006).

As mentioned earlier, dynamic capabilities are conceptualized as a high order construct 
consisting of adaptive capability, absorptive capability, innovative capability, and 
networking capability. This approach to conceptualizing dynamic capabilities was mainly 
motivated by Wang and Ahmed’s study (2007). They reviewed the literature on dynamic 
capabilities of the last 10 years and came up with three components: absorptive capacity, 
adaptive capacity and innovative capacity. These components are closely related, but still 
distinct from each other. In this study, another component called networking capability is 
suggested to be a part of dynamic capabilities. According to Walter et al. (2006),
networking capability is the “ability of a firm to develop and utilize inter-organizational 
relationships to gain access to various resources held by other actors”. Dynamic 
capabilities enable firms to develop and renew their organizational capabilities, and 
networking plays an important role in this process (Teece et al. 1997). It involves 
opportunities for learning and knowledge creation from external sources, which leads to 
competitive advantage (Hagedoorn et al. 2006). This is especially true of small firms, as 
they often lack in-house resources and competences (Nieto & Fernandez, 2006). Each of 
these components will be discussed briefly.  

Firms with absorptive capability are able to identify and utilize external knowledge for 
commercial purposes (Cohen & Levinthal, 1990). The source of external knowledge can 
be acquisitions, inter-organizational relations, and even competitors (Chen, 2004; Liao et
al. 2003). According to Tsai (2001), absorptive capability is an important source of 
firms’ performance. Thus, dynamic capabilities are reflected through a firm’s absorptive 
capability in terms of acquisition, absorption, transformation and exploitation of external 
knowledge in a turbulent business environment for competitive advantage (Zahra & 
George, 2002).

Adaptive capability is a firm’s ability to quickly “identify and capitalize on emerging 
market opportunity” (Oktemgil & Greenley, 1996). Doing this requires a high degree of 
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strategic flexibility. Adaptability requires a firm to incur costs, but at the same time, it 
can be a source of competitiveness. Thus, firms can decide the extent to which they want 
to adapt, which will result in varying costs of implementation (Gibson & Brikinshaw, 
2004). Firms with adaptive capability are able to meet a changing environment by 
aligning their internal resources, thus exhibiting dynamic capabilities (Wang & Ahmed, 
2007).

Firms with innovative capability are able to develop new products or process (Wang & 
Ahmed, 2004). In today’s dynamic environment, innovation capability is an important 
competitive weapon not only for survival, but also for success (Parida & Westerberg, 
2006). Firms with dynamic capabilities understand the importance of innovation. That is 
the reason why firms develop cross-functional research and development (R&D) teams 
and new product development routines (Eisenhardt & Martin, 2000). Thus, the more 
capable a firm is in terms of innovation, the more dynamic capabilities it will possess 
(Wang & Ahmed, 2007). 

Networking capability is a firm’s ability not only to strategically position itself in a 
network, but also to have the ability to establish relations with selected partners 
(Hagedoorn et al. 2006). It is important to have access to selected partners, because not 
all relations are beneficial. Small firms should try to collaborate with established firms. 
This strategy can help them to achieve quick recognition and legitimacy (Duysters et al.
1999; Stuart, 2000). According to Teece (2007), collaborating with firms and institutions 
leads to development of dynamic capabilities. Furthermore, networking capability 
enhances a firm’s ability to create new knowledge routines, which is a crucial dynamic 
capability in several industries (Eisenhardt & Martin, 2000).  

In this study, I would like to propose that all four components of dynamic capabilities 
can be enhanced, if the firm is technologically capable. ICT is one of the “buzzwords” 
that are used extensively in industries. But the definition of ICT is vague and confusing 
in the literature. Many previous studies have used ICT interchangeably with other 
concepts such as information communication, Internet, e-business, etc., which has further 
added to the confusion (Southern & Tilley, 2000). Still, after reviewing the literature, the 
present author has been able to identify three key aspects of ICT capabilities, namely 
basic or internal use (Levy et al. 2001; Fillis et al. 2003), use for communication (Porter, 
2001) and finally, use for collaboration (Venkataraman, 1994).  

Small firms are normally at disadvantage compared to larger firms due to limited 
resources and competences. But they are extremely flexible and adaptive to the changing 
environment (Nieto & Fernandez, 2006). ICT is an important tool for this transformation; 
firms can obtain vital external information, process efficiency, and cost reduction (Shiels 
et al. 2003). It also enables firms to recognize new market opportunities, which helps 
them to do business globally (Dholakia & Kshetri, 2004). In fact, one of the most 
valuable aspects of ICT for small firms is the opportunity to maintain close relations with 
their existing and prospective business partners. Small firms can invest in intranet and 
extranet sites, which makes the information flow within and outside the firm fast, 
accurate, and reliable (Levy et al. 2001). Some studies have also related ICT to 
innovation and performance, which was due to enhanced learning and maturity in using 
technological tools (Johannessen at al., 1999; Gago & Rubalacaba, 2006; Ruiz-Merader
et al. 2006).
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 Although the above findings indicate various benefits from the use of ICT, some studies 
have also shown no significant effect of using ICT in terms of productivity and 
performance. These studies argue that ICT is merely a tool that is easily available to all 
firms, and that just investing in them does not necessarily lead to any comparative 
advantage (Venkataraman, 1994; Johannessen, 1994; Mata et al. 1995). This might be 
true, as the main benefit of ICT capabilities is not directly related to achieving 
performance but instead to enhancing firms’ capabilities. Thus, in this study the influence 
of ICT capabilities on dynamic capabilities will be investigated.  

2.2 Linking ICT capabilities and dynamic capabilities  

Figure 1 illustrates the conceptual model of this study. The model hypothesizes the 
interrelationship between ICT capabilities and dynamic capabilities. And the final 
hypothesis investigates the moderating effect of firm size on each of these links. In the 
following section, the model and the hypothesis will be discussed. In doing so, the 
present writer will briefly review the relevant literature and make logical arguments for 
each hypothesis. 

ICT
Internal use

ICT
Collaboration

ICT
Communication

Adaptive
Capability

Absorptive
capability

Innovation
capability

Networking
capability
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CAPABILITY
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H2b
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H4b

H4c
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Firm Size

Figure1: The conceptual model and the hypotheses used for studying the inter-link between ICT 
capabilities and dynamic capabilities.  
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2.2.1 Absorptive Capability

Firms with high absorptive capability are able to better understand the external 
knowledge and utilize it for learning. If a firm lacks this capability, it will not only 
struggle with learning but also have difficulties in absorbing new knowledge from 
outside (Tasi, 2001; Chen, 2004). Three key aspects of absorptive capability are 
identified by most scholars: firms’ ability to interact with the external environment 
(exploratory learning), interaction among the subunits within the firm (transformative 
learning), and distribution of new knowledge within the firm (exploitative learning) 
(Cohen & Levinthal, 1990; Lane et al. 2006).

Use of technology makes small firms closely connected with their customers, suppliers or 
strategic partners. This constant connection with partner firms enhances trust, satisfaction 
and commitment, which leads to a smooth flow of external knowledge (Baum et al. 
2000). Once the new knowledge reaches the firms, specific individuals (gatekeepers) 
need to distribute this knowledge to appropriate staff members (Cohen & Levinthal, 
1990). This has been a problem in the past because a great deal depended on the specific 
individual (gatekeeper). But with the use of intranet it is possible to create a hub for this 
valuable information and make it accessible to all employees and also to partner firms 
(Nieto & Fernandez, 2006). Furthermore, ICT use may be seen as a source of a more 
formalized knowledge management infrastructure. This can improve individual and 
organizational knowledge, as the use of ICT can transform tacit knowledge into explicit 
knowledge. ICT expands individuals’ knowledge creation processes by providing them 
with the possibility of memory extension and communication (Ruiz-Mercader et al. 
2006). The power of technology can easily be noticed when distributing information 
within the firm. For example, the most basic function of ICT is the use of e-mails, which 
allows leaders or gatekeepers to send fast and accurate information in real time. 
Following on the above arguments three hypotheses are proposed:  

H1a: Internal use of ICT will positively influence the absorptive capability of ICT-related 
small firms.
H1b: ICT use for collaboration will positively influence the absorptive capability of ICT-
related small firms.
H1c: ICT use for communication will positively influence the absorptive capability of 
ICT-related small firms.

2.2.2 Adaptive Capability

Adaptive capability makes firms more competitive in a turbulent environment. Firms 
having adaptive capability show two distinctive characteristics; firstly they have the 
ability to adapt to environmental change, and secondly, they are able to align their 
resources to meet the changing needs (Wang & Ahmed, 2007). But this is not a simple 
process, since adaptation requires flexibility, which can be expensive when a firm has 
already invested a lot in a specific strategy (Oktemgil & Greenley, 1997). The initial 
stage of adaptive capability requires firms to keep a proactive and opportunistic attitude 
towards their business environment.  

Firms with ICT capabilities can perform environment scanning, which includes keeping a 
check on the variations in the market, searching for new products, or even keeping a 
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check on competitors. Constantly interacting with customers, suppliers or partners can 
also provide vital market information. Small firms can implement customer relationship 
management solutions, or establish extranet sites, which would create better coordination 
within the firms and enhance a continuous inflow of information. This is vital because 
such information contains coded possibilities for future trends or opportunities (Levy et
al. 2001; Venkatraman, 1994). Aligning internal resources to this change requires firms 
to be flexible. Normally, small firms are more flexible than large firms, but still they 
have limited resources. ICT can drastically change the communication and information 
flow within the firm at a minimum cost. This will increase firms’ flexibility and 
responsiveness. Thus, fostering inter-functional and inter-organizational integration 
makes firm more internally connected (Corso et al. 2001). And finally, ICT use can 
create just-in-time routines and processes that boost firms’ overall adaptability, such as 
e.g. an inventory control system. Thus, the following hypothesis:      

H2a: Internal use of ICT will positively influence the adaptive capability of ICT-related 
small firms.
H2b: ICT use for collaboration will positively influence the adaptive capability of ICT-
related small firms.
H2c: ICT use for communication will positively influence the adaptive capability of ICT-
related small firms.

2.2.3 Innovative Capability 

According to Schumpeter (1934), there are a lot of possible ways to achieve innovation, 
such as, development of new products or services, development of new methods of 
production, identifying new markets, discovering new sources of supply and developing 
new organizational forms. Furthermore, innovation may be radical or incremental in 
nature. Both these forms of innovation are sources of competitive advantage in a 
turbulent environment (Teece et al. 1997). An important source of innovation is external 
knowledge (Powell et al. 1996). ICT facilitates external relationships by providing a 
constant communication medium. Furthermore, ICT has also reduced geographical 
barriers among different parties, allowing opportunities for closer collaboration with 
international partners (Ozer, 2004). Many new functions of ICT such as use of intranet or 
extranet facilities, computer aided design (CAD), virtual prototyping, etc. enhances 
firms’ product innovation capability with minimum overheads (Corso et al.  2001).

Firms with ICT capabilities are able to respond to their customers’ needs faster and 
provide them with customized products (Dierckx & Stroeken, 1999). Firms like Dell and 
Wal-Mart are good examples of firms that have used their ICT capabilities to create 
innovative strategies. These innovative strategies have made these firms not only 
successful, but also competitive (Styles & Goddard, 2004). Although the above 
arguments clearly indicate a strong link between ICT and innovation, many researchers 
think otherwise, however. They believe that ICT in itself neither encourages nor 
discourages innovation; it is merely a tool that the firms need to use strategically for 
achieving innovation (Johannessen, 1994; Gago & Rubalcaba, 2007). Thus, in our next 
hypothesis we will test the influence of ICT capabilities on innovation capability.

H3a: Internal use of ICT will positively influence the adaptive capability of ICT-related 
small firms.



8

H3b: ICT use for collaboration will positively influence the adaptive capability of ICT-
related small firms.
H3c: ICT use for communication will positively the adaptive capability of ICT-related 
small firms.

2.2.4 Networking Capability 

Firms with networking capability are able to grow and gain from inter-organizational 
relationships, which enhance their ability to access the resources of other actors. 
According to Walter et al. (2006), networking capability is a high order construct 
consisting of four distinct, but still inter-related concepts, namely coordination, relational 
skills, partner knowledge, and internal communication. Some small firms having much 
collaboration might not be able to achieve benefits from their network because not all 
relations are fruitful (Anand & Khanna, 2000). Hence, it is important that firms 
collaborate with just a few but strategic partners. Doing so requires the firms to place 
themselves in a strategic position in the network from where they have the best access to 
prospective partners (Hagedoorn et al. 2006). Thus, firms with a networking capability 
will show these characteristics.   

ICT enables firms to develop trust in, commitment to, and satisfaction with their external 
partners. These elements are important ingredients for maintaining existing collaboration 
and attracting future collaboration (Ozer, 2004). Firms are able to maintain a constant 
connection internally and externally with partners. This connection improves the 
information and communication, which enhances firms’ knowledge base (Venkatraman, 
1994). Technology also facilitates opportunities for international collaboration, as firms 
can select prospective suppliers and establish contact with them at low costs. 
International collaboration improves the reputation of small firms and they also gain a 
better position in their national network (Nieto & Fernandez, 2006). Thus the following 
hypothesis:

H4a: Internal use of ICT will positively influence the networking capability of ICT-
related small firms.
H4b: ICT use for collaboration will positively influence the networking capability of 
ICT-related small firms.
H4c: ICT use for communication will positively influence the networking capability of 
ICT-related small firms.

2.2.5 Firm Size 

Many studies have shown that “smallness” is a limitation for firms. Small firms lack 
resources and also have limited negotiation power. But, on the other hand, small firms 
have immense flexibility and possibility to be more focused (Nieto & Fernandez, 2006). 
For example, in the case of biotech industries, most of the innovations are created by 
small firms, but as they lack commercialization ability, they collaborate with large firms 
that market their products (Powell et al. 1996). Following the above logic, it may be 
assumed that smaller firms will also have limited resources and capabilities (Teece et al.
1999). But, as the cost of implementing ICT has gone down drastically and as there is an 
opportunity for firms to gain a great deal from this capabilities (Levy et al. 2001), still 
the same cannot be argued for dynamic capabilities. Therefore, in the next hypothesis the 
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moderating effect of firm size on the link between ICT capabilities and dynamic 
capabilities will be investigated. Thus, the following hypothesis:      

H5: The relationship between ICT capabilities and dynamic capabilities will be 
moderated by the firm size of ICT-related small firms.

3. Research Method
3.1 Research Setting and Constraints  

The firms under study are ICT-related small Swedish firms. First of all, small firms are 
an important source of employment and growth. Thus, it seems interesting and important 
to understand more about them and their key to success (Subrahmanya, 2005; MacGregor 
& Vrazalic, 2005). ICT-related small firms are defined as firms manufacturing products 
or services that are technologically driven, for example software, mobile functions, etc. 
These are a special group of firms that have a very great effect on the economy. 
Secondly, these firms work in close collaboration with other large and small firms, and 
thus the key to their success also benefits other firms (Teece et al. 1997). Most of them 
function globally and regularly to develop innovative products and services (Powell, et 
al. 1996). Thus, it seems important to understand more about how these firms work and 
perform for both researchers and practitioners.

Focusing on a single industry has its own benefits, but this choice restricts the ability to 
generalize from the findings. Still, it is believed that when the study is focused on new 
phenomena, it is appropriate to dig deeper rather than more broadly. According to 
Westerberg et al. (1997), a single study that looks at a common environment makes the 
data less reliable. The current study is mainly exploratory and is a continuation of a pre-
study that was made last year (Parida & Westerberg, 2006). Taking the pre-study as the 
basis, the studied firms, Swedish industry index code (SIN code: 72220), were obtained. 
This code indicates “consultancy related computer systems or computer software” firm. 
The sample firms were either manufacturing or trading ICT products or services.

3.2 Data Collection 

While developing the questionnaire, it was deemed more appropriate to use well-
established measurements. The questionnaire was also refined based on the feedback 
from four CEOs of small firms that are active in the focal industry. These firms were not 
included in the sample. Getting feedback from the CEOs also helped to observe the 
thinking process of these individuals. As explained above, using the pre-study firms as a 
basis controlled the search performed on the online database for Swedish firms. The 
control parameters were to have firms with fewer than 50 employees and more than one 
million SEK in sales. Initially, a hit of 9000 active firms was achieved, but when control 
parameters were used, the sample size reduced to 3907 operational firms. This was the 
total population for the present study. From 3907 firms, 1471 firms were selected for the 
study in the following way. First, the 3907 firms were divided into five groups based on 
their number of employees. 885 firms had one employee, 983 had two employees, 868 
had 3-5 employees, 473 had 6-9 employees and 698 had 10-49 employees. The goal was 
to get above 300 responses, which would mean a response rate of 20%. Even though the 
smallest companies were interesting for the study, it was not deemed appropriate that 
they should be sampled in relation to their actual numbers (i.e. a random sample of the 
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population). Therefore, a random sample of 100 was drawn from the first three 
categories, while the entire population was chosen for the latter two.

The questionnaires were distributed to the CEOs of the small firms to get a holistic view. 
This was considered suitable as the unit of analysis at firm level. Three waves of 
questionnaires were sent out by postal mails during May- July 2007. Each questionnaire 
included three items: (1) a cover letter addressed to the CEO of the firms, explaining the 
motivation and need for this study. Each covering letter was personalized and signed by 
the researchers. Three options were stated on the covering letter; first, the firms should be 
working within the ICT-related industry. Second, they should have more than one million 
SEK in sales, and finally, they should be fully operational. If any one of these criteria 
was not satisfied, the respondents were asked to send back the questionnaire. It was also 
possible for CEOs to get the results back from the study once it was published. (2) a 
business reply envelop (3) and an 8-page questionnaire. The questionnaire and the 
covering letter were in Swedish. From the sample of 1471 small firms, 93 questionnaires 
were received back because they did not fit the above-mentioned criteria. Furthermore, 6 
questionnaires did not reach the sample firms as they had changed their address without 
any future contact location. This reduced the sample size to 1372 firms. Finally, a total of 
306 replies were received. However, 4 questionnaires were filled in incorrectly and 1 
questionnaire was filled in twice. Moreover, 10 filled-in questionnaires had more than 50 
employees, which was against the sampling criteria; these firms were excluded from the 
study. The usable questionnaires were reduced to 265, which meant a response rate of 
19%. Although this is not a very high response rate, it is statistically significant for 
analysis.

3.3 Measurements

For all the items, a seven-point Likert scale was used ranging from “strongly disagree” to 
“strongly agree”.   

Dynamic capabilities: In this study, dynamic capabilities were conceptualized as a high 
order construct. There are no specific questions on dynamic capabilities, but as proposed, 
they are measured by a combination of absorptive, adaptive, innovative and network 
capability. On the reliability test, the alpha value of dynamic capabilities was high 
( :0.73).

Absorptive capability: The measurement of absorptive capability was self-developed by 
carefully reviewing the literature. Absorptive capability was the dependent variable for 
hypothesis 1. A recent article by Lane et al. (2006) reviewed 289 articles on absorptive 
capability and identified three main elements. In this study, these three elements were 
transformed into three items. They addressed exploratory learning, transformational 
learning and exploitative learning. Some questions for this variable were framed as 
people being able to combine newly acquired knowledge with their existing knowledge 
successfully, and being able to use new acquired knowledge for developing new 
commercial precut items and services. The alpha value for the scale was high ( : 0.78)

Adaptive capability: The measurement for adaptive capability (3 items) was adopted 
from Gibson & Birkinshaw’s study (2004), where they measure it by evaluating whether 
the firm's leaders encourage people to challenge traditional practices, if they are flexible 
enough for the changing market and if they evolve rapidly to shifting business priorities. 
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Adaptive capability will be the dependent variable for hypothesis 2 and the alpha value 
of these items was high in this study ( : 0.68).

Innovative capability: Innovation capability was measured from three perspectives; 
product, market and strategy. A three items scale was used to measure this variable based 
on Wang & Ahmed’s study (2004). This was measured by posing questions such as: 
How often do we market new products and services?, When do we see new ways of 
doing things?, Are we the first to adopt them?, and How often do we introduce new 
products with cutting edge technology? Innovation capability will be the dependent 
variable for hypothesis 3 and the alpha value of these items was extremely high ( : 0.85).

Networking capability: The measurement of the network capability was partially adopted 
from a recent study by Walter et al. (2006). In this study, network capability was 
conceptualized as a high order construct consisting of four sub-groups, namely 
coordination activity (3 items), relational skills (3 items), partner knowledge (3 items), 
and internal communication (3 items). The new addition to the scale was the relation 
building (3 items) skills of the firm. Networking capability was the dependent variable 
for hypothesis 2 and the alpha value of these items was high ( : 0.76).

 ICT capabilities:  The measurement for ICT capabilities was partially adopted from the 
study by Johannessen et al. (1999) and modified based on the pre-study of four Swedish 
small firms in the ICT sector (Parida & Westerberg, 2006). ICT capabilities were divided 
into three main groups based on the use of technology for collaboration (3 items), 
communication (3 items) and internal purposes (4 items) by small firms. The alpha-value 
of ICT capabilities was considerably high (collaboration= : 0.78; communication= 
:0.64; internal= :0.75). ICT capabilities will be the independent variable for the entire 

hypothesis.

Firm size:  Firm size was controlled by using the log-number of employees. This was the 
moderator variable for hypothesis 5.

Business environment: The measurement for turbulence environment was sub-divided 
into three sub-groups, dynamism, hostility and heterogeneity (total 8 items). This 
measurement scale for the environment was adopted from Miller & Friesen’s (1983) 
study. This was the control variable in the study.

3.4 Method of analysis: 

The analysis was performed by using the software package SPSS 14.0. Initially, factor 
analysis was used to check for any irregularity or cross-loading for all variables. 
Furthermore, factor analysis was important for finding support for the arguments 
regarding the conceptualization of dynamic capabilities. Finally, for investigating the 
rational effect of each ICT capability on the dynamic capabilities and the moderating 
effect on firm size, regression analysis was performed. During regression analysis, a total 
of twelve models were developed with four dependent variables. Each dependent 
variable had three models; the first model illustrated the effect of control variables, and 
the second model illustrated the effect of control variables and independent variables. 
Finally, the third model illustrated the effect of the control variables, independent 
variables, and moderating variables. For a model to be significant, the value of F change 
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(sig.) should be lower then 0.05. In the next section the results from the study are 
presented.

4. Results
Dynamic capabilities were conceptualized as a high order construct consisting of four 
components, namely absorptive capability, adaptive capability, networking capability and 
innovation capability. To support this assumption, factor analysis was performed 
including all the items (24 items) for each variable (8 variables) (see appendix 1). 
Varimax rotation was used and any loading of less then 0.40 was suppressed during the 
analysis. Between 0.30- 0.40, some minor cross-loading was observed. The result from 
this analysis was a matrix in which items formed as expected. This supports the argument 
that these variables are distinct from one another. But for supporting the assumption that 
taken together these components are related and can be conceptualized as dynamic 
capabilities, all the items were formed as a single variable and factor analysis was 
performed (see appendix 2). The result supported the assumption that the four 
components are related, because they formed as a unidimensional construct and rotation 
was not possible. Thus, this supports the argument that all the components of dynamic 
capabilities are different from one another but still related.

Regarding the stated hypothesis in the study, regression analysis was executed. Figure 1 
displays the results from the regression analysis, which includes a total of twelve models 
and four dependent variables. Models I, IV, VII, and X illustrate only the control 
variable’s influence on the dependent variables. In models I, II, and III, the dependent 
variable was adsorptive capability. Model II had a high F value (8.13) and the overall 
model was significant (p< 0.01). Hypothesis 1a was marginally supported (B=0.08, p= 
0.82), whereas hypothesis1b moderately supported (B= 0.10, p= 0.013), and finally 
hypothesis1c was not supported. Thus, there is evidence that small firms using ICT for 
collaboration and internal use will be able to achieve a higher level of absorptive 
capability, whereas the opposite is true regarding ICT use for communication. The results 
from model III cannot be reported, as the F change is above the significance level (above 
0.05); and also none of the moderating variables came out with any influence on 
absorptive capability. Thus, no results can be formed regarding hypothesis 5, which 
stated that the influence of ICT capability on dynamic capabilities was moderated by firm 
size.

In models IV, V, and IV, our dependent variable was adaptive capability. Overall, model 
V had a high F value (4.20) and the model was significant (p<0.01). On the basis of this 
model, it may be claimed that only hypothesis 2a (B=0.09, p= 0.82) was marginally 
supported, whereas hypotheses 2b and 2c were not supported. Thus, small firms using 
ICT for internal use will be able to achieve better adaptive capability. But firms using 
ICT for collaboration and communication will not be able to enhance their adaptive 
capability. Model IV (F change= 0.048) illustrates the moderating effect of firm size on 
the relations between ICT capabilities and adaptive capability. Thus, hypothesis 5 was 
moderately supported, ICT use for collaboration (B= 0.19, p= 0.69) is significant, and the 
moderating variable, ICT use for collaboration (firm size) (B= -0.08, p= 0.76) is also 
moderately significant. Furthermore, overall firm size (B= 0.34, p= 0.02) was highly 
significant in this model. Thus, small firms using ICT for collaboration will gain higher 
adaptive capability compared to larger small firms. This does relate back to the firms’ 
ability to be more flexible, when they are smaller in size (Nieto & Fernandez, 2006).  
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Innovation capability was the next dependent variable and this was shown in models VII, 
VIII, and IX. In model VIII the F value (5.79) is as high as in other models and the 
overall model is significant (p<0.01). Hypotheses 3a and 3b were not supported, but 
hypothesis 3c was strongly supported (B= 0.18, p= 0.008). Thus, small firms using ICT 
for collaboration and internal use will not be able to influence their innovative capability. 
But firms using ICT for communication will be able to strongly influence their 
innovative capability. And like model III, model IX also had F change over the marginal 
level. Thus, no results can be provided regarding hypothesis 5, which stated that firm size 
will moderate the relations between ICT capabilities and dynamic capabilities.  

Models X, XI and XII captured the influence of ICT capabilities on networking 
capability. Model XI has externally high F value (15.34) and an overall significance at 
(p< 0.01).  Hypothesis 4a was not supported, which assumed a positive influence of 
internal use of ICT on networking capability. Hypotheses 4b and 4c were strongly 
supported, which stated a positive influence of ICT use for collaboration (B=0.17, p< 
0.01) and communication (B= 0.07, p= 0.047) on networking capability. Therefore, small 
firms concerned about developing their networking capability, should focus on ICT use 
of collaboration and communication. Finally, regarding hypothesis 5, no results can be 
made because the overall model (F change< 0.05) for this mode was weak. Firm size, 
which was the control variable in all models, had a significant influence on all dependent 
variables. Thus, larger firms are more likely to achieve dynamic capabilities.    

In the final section, we will discuss these results and at the end present our conclusions 
from the study.    

5. Discussion and Conclusions
5.1 Discussion 

This paper has three main objectives, (1) to conceptualize dynamic capabilities, (2) to 
study the influence of ICT capabilities on the components of dynamic capabilities and (3) 
to investigate the moderating effect of firm size on the link between ICT capabilities and 
the components of dynamic capabilities. Dynamic capabilities were conceptualized as 
consisting of four sub-parts, namely adsorptive capability, adaptive capability, innovative 
capability and networking capability. Through exploratory and confirmatory factor 
analysis, it was confirmed that all these components were related, but still distinct from 
each other. Thus, this study not only provides empirical support for Wang & Ahmed’s 
(2007) study, but also adds another new component (networking capability). This means 
that it is important not only to identify, utilize, adopt and produce innovations based on 
external knowledge, but also essential to be capable of maintaining close relations with 
different actors (Walter et al. 2006). The original proposal for emphasizing dynamic 
capabilities as higher and ultimate organizational capabilities (Teece et al. 1997) seems 
to hold true. Each of the components of dynamic capabilities has unique characteristics 
and has been an identified as an established source of competitive advantage. The 
combination of these capabilities should result in the ultimate organizational capabilities 
that guarantee long-term advantages.   

The results show that ICT capabilities have a strong influence on dynamic capabilities. 
But this influence of ICT capabilities differs for each component of dynamic capabilities. 
ICT capabilities have a strong influence on absorptive capability. But, more specifically 
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ICT use for collaboration and internal purpose turns out to have a significant influence on 
absorptive capability. As the initial source of absorptive capability is external 
relationships (Cohen & Levinthal, 1990), ICT use for collaboration becomes the most 
important ingredient in this development. Firms with ICT capabilities are able to 
establish close relations with their trading partners, which makes it possible for them to 
get access to external knowledge (Baum et al. 2000). The access to this external 
knowledge is one thing and spreading it through the firm is another challenge. Therefore, 
internal use of ICT enhances firms’ ability to spread, absorb and learn from the external 
knowledge (Ruiz-Mercader et al. 2006). ICT use for communication does not have any 
significance for this relation. But it may be argued that ICT-related small firms already 
have a high level of communication infrastructure and that addition of extra resources 
might not lead to a significant development of absorptive capability. Regarding ICT 
capabilities influence on firms’ adaptive capability, only ICT use for internal purposes 
had a positive effect. Firms using ICT for internal purposes are able to perform 
environment scanning, which leads to better potential for current and future adaptability 
(Levy et al. 2001). And, once firms are more informed about the changes in their 
environment, they can align their internal resources to meet these changing needs (Wang 
& Ahmed, 2007). ICT use of collaboration and communication can hinder this process, 
as having too much collaboration makes small firms invest their limited resources in 
maintaining these relations, which is not fruitful in the short term (Anand & Khanna, 
2000). These external ties will also reduce firms’ ability to be flexible and adaptive.  

The influence of ICT on firms’ innovation capability is already well researched, but the 
results are inconsistent. Some scholars believe that ICT influences innovation positively 
(Johannessen, 1994; Gago & Rubalcaba, 2007), whereas others disagree on this (Porter, 
2001). Accordingly, this study supports the scholars who are in favour of ICT use for 
achieving innovation. In particular, the use of ICT for communication enhances firms’ 
innovation capability. This is interesting because better communication has resulted in 
improved innovation capability (Powell et al. 1996). Furthermore, numerous small 
Swedish firms have proved to be collaborative (Westerberg & Ylinenpää, 2003). ICT use 
for extra collaboration might not be fruitful (Anand & Khanna, 2000). But using a better 
communication system increased the flow of information and novel ideas that trigger 
innovation (Nieto & Fernandez, 2006). Small firms can develop networking capability by 
using ICT for collaboration and communication. Technological use enhances firms’ 
ability to collaborate with national and international partners. ICT makes it possible for 
firms to have constant communication with their partners, which results in development 
of trust, satisfaction and commitment (Ozer, 2004). All this can improve firms’ ability to 
better utilize their inter-organizational relations with minimum cost investments.  

As regards the moderating effect of the firm’s size on the influence of ICT capabilities 
and dynamic capabilities, no strong statements can be made, because most of the models 
capturing this result are statistically not significant. Nevertheless, firms with more 
employees seem to possess higher dynamic capabilities, which also indicates that small 
firms trying to develop adaptive capability could profit more from using ICT for 
collaboration compared to larger firms. This is in line with Nieto & Fernandez’ (2006) 
who argue that small firms are more flexible compared to larger firms, and that an 
important aspect of achieving adaptive capability is a firm’s ability to be flexible. Small 
firms by nature should have superior adaptive capability. Furthermore, the use of ICT for 
collaboration influences firms’ ability to be adaptive. This also seems logical, as firms 
with collaboration are more updated about changes in their environment.  
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This study is of course not without limitation, as the small sample size does not enable us 
to make any generalization. Also the sample firms only included ICT-related small firms, 
and hence the results from the study might be limited to this specific industry.

5.2 Conclusions 

The main contribution of this study concerns the literature on dynamic capabilities. In 
this literature on dynamic capabilities, many authors have discussed adaptive capability, 
absorptive capability, innovative capability, and networking capability while describing 
dynamic capabilities (Teece et al. 1997; Wang & Ahmed, 2007; Zahra et al. 2006; 
Eisenhardt & Martin, 2000). But none of them have tried to empirically bind them 
together and prove this relation. This study has made a modest attempt to fill this gap and 
has been able to empirically support this by conceptualizing dynamic capabilities.  

A significant influence was observed between ICT capabilities and the components of 
dynamic capabilities, but this influence was unique to each component. Looking 
specifically, absorptive capability is affected by the use of technology for internal 
purposes and collaboration. Adaptive capability is influenced by internal use of ICT and 
innovation capability is influenced by technology use for communication. Finally, 
networking capability is influenced by ICT use for collaboration and communication. 
Hence, those small firms investing in ICT and strategically using their ICT capabilities 
should develop unique capabilities, which will help them to achieve competitive 
advantage in a turbulent environment. However, no firm arguments can help establish a 
relation between ICT capabilities, dynamic capabilities, and the moderating effect of 
firms’ size. But some tendencies have been observed, such as larger firms possessing 
more dynamic capabilities and small firms having opportunities to gain more in terms of 
dynamic capabilities from using ICT capabilities compared to their larger counterparts. 
The present author believes that the findings from this study provide interesting clues for 
future research in the field of dynamic capabilities. Additionally, it should also aid 
research on adoption of technology by small firms in order to develop organizational 
capabilities.  



17

References
Ananad, B.N. & Khanna, T. (2000), Do Firms Learn to Create value? The Case of 

Alliances. Strategic Management Journal. V.21, (3): 295-315. 
Baum, J.A.C., Caladrese, T. & Silverman, B.S. (2000), Don’t Go it Alone: Alliances 

Network Composition and Start-up’s Performance in Canadian Biotechnology. 
Strategic Management Journal. V.21, (3): 267-294. 

Braden-Fuller, C. (1995), Strategic Innovation, Corporate Entrepreneurship and 
Matching Outside-in to Inside-out Approach to Strategy Research. British Journal of 
Management, V.6, (Special Issue): s3-s16. 

Chen, C-J. (2004). The Effects of Knowledge Attribute, Alliance Characteristics, and 
Absorptive Capacity on Knowledge Transfer Performance. R&D Management. V.34,
(4): 311-321. 

Cohen, W.M. & Levinthal, D.A. (1990), Absorptive Capacity: A New Perspective on 
Learning and Innovation. Administrative Science Quarterly. V.35, (1): 128-152.

Corso, M., Martini, A., Paolucci, E. & Pellegrini, L. (2001), Information and 
Communication Technologies in Product Innovation within SMEs- The Role of 
Product Complexity. Enterprise and Innovation Management Studies. V.2, (1): 35-48. 

Day, G.S. (1994), The Capabilities of Market-Driven Organizations. Journal of 
Marketing, V.58, (4): 37-52. 

Dholakia, R.R. & Kshetri, N. (2004), Factors Impacting the Adoption of Internet Among 
SMEs. Small Business Economics. V.23, (4): 311-322. 

Dierckx, M.A.F. & Stroeken, J.H.M. (1999), Information Technology and Innovation in 
Small and Medium-Sized Enterprises. Technological Forecasting and Social Change.
V.60, (2): 149-166. 

Duysters, G., Man, A-P. D. & Wildeman, L. (1999), A Network Approach to Alliance  
Management. European Management Journal. V.17, (2): 182-187. 

Eisenhardt, K.M., & Martin, J.A. (2000). Dynamic Capabilities: What are They?. 
Strategic Management Journal. V.21, (10-11): 1105-1121. 

Fillis, I., Johansson, U. & Wagner, B. (2003). A Conceptualization of the Opportunities 
and Barriers to e-business Development in the Smaller Firms. Journal of Small 
Business and Enterprise Development. V.10, (3): 336-344. 

Gago, D. & Rubalcaba, L. (2007), Innovation and ICT in Service Firms: Towards a 
Multidimensional Approach for Impact Assessment. Journal of Evolutionary 
Economics. V.17, (1): 25-44. 

Gibson, C.B. & Birkinshaw, J. (2004), The Antecedents, Consequences and Mediating 
Role of Organizational Ambidexterity. Academy of Management Journal. V.47, (2): 
209-226.

Hagedoorn, J., Roijakkers, N. & Karneburg, H.V. (2006), Inter-Firms R&D Networks: 
The Importance of Strategic Network Capabilities for High-Tech Partnership 
Formation, British Journal of Management. V.17, (1): 39-53.

Johannessen, J-A. (1994), Information Technology and Innovation: Identifying Critical 
Innovation Factors. Information Management & Computer Security. V.2, (2): 4-9. 

Johannessen, J-A., Olaisen, J. & Olsen, B. (1999), Strategic Use of Information 
Technology for Increased Innovation and Performance. Information Management & 
Computer Security. V.7, (1): 5-22. 

Lane, P.J., Koka, B.R. & Pathak, S. (2006), The Reification of Absorptive Capacity: A 
Critical Review and Rejuvenation of the Construct. Academy of Management Review.
V.31, (4): 833-863. 



18

Levy, M., Powell, P. & Yetton, P. (2001), SMEs: Aligning IS and the Strategic Context. 
Journal of Information Technology. V.16, (3): 133-144. 

Liao, J., Welsch, H. & Stoica, M. (2003), Organizational Absorptive Capacity and 
Responsiveness: An Empirical Investigation of Growth-Oriented SMEs. 
Entrepreneurship Theory and Practice. V.28, (1): 63-85. 

Mata F.J., Fuerst W.L & Barney J.B., (1995), Information Technology and Sustained 
Competitive Advantage: A Resource-Based Analysis. MIS quarterly. V.19, (4): 487-
505.

Matlay, H. & Addis, M. (2003), Adoption of ICT and e-commerce in Small Businesses: 
An HEI-based Consultancy Perspective. Journal of Small Business and Enterprise 
Development. V.10, (3): 321-335. 

McGregor, R.C. & Varzalic, L. (2005), A Basic Model of Electronic Commerce 
Adoption Barriers: A Study of Regional Small Businesses in Sweden and Australia. 
Journal of Small Business and Enterprise Development. V.12, (4): 510-527. 

Miller D. & Friesen P.H., (1983), Strategy-making and environment: the third link. 
Strategic Management Journal. V.4, (3): 221-235.

Nieto, M.J. & Fernandez, Z. (2006), The Role of Information Technology in Corporate 
strategy of Small and Medium Enterprises. Journal of International Entrepreneurship.
V.3, (4): 251-262. 

Oktemgil, M. & Greenley, G. (1996), Consequences of High and Low Adaptive 
Capability in UK Companies. European Journal of Marketing. V.31, (7): 445-466. 

Ozer, M. (2004), The Role of the Internet in New Product Performance: A Conceptual 
Investigation. Industrial Marketing Management. V.33, (5): 355-369. 

Parida, V. & Westerberg, M. (2006), ICT Use for Innovation in Swedish Industrial 
Service SMEs. The 1st Nordic Innovation Research Conference. Oulu, Finland, 7th – 
8th Dec. 

Porter, M.E. (2001), Strategy and the Internet. Harvard Business Review. March: 63-78. 
Powell, W.W., Koput, K.W. & Smith-Doerr, L. (1996), Interorganizational Collaboration 

and the Locus of Innovation: Networks of Learning in Biotechnology. Administrative 
Science Quarterly. V.41, (1): 116-145. 

Ruiz-Mercader, J., Merono-Cerdan, A.L. & Sabater-Sanchez, R. (2006), Information 
Technology and Learning: Their Relationship and Impact on Organisational 
Performance in Small Businesses. International Journal of Information Management.
V.26, (1): 16-29. 

Schumpeter, J., (1934). Theory of economic development: An inquiry into profits, capital, 
credit, interest and the business cycle. Cambridge, MA: Harvard University Press. 

Shiels, H., Mclvor, R. & Reilly, D-O. (2003), Understanding the Implication of ICT 
Adoption: Insights from SMEs. Logistics Information Management. V.16, (5): 312-
326.

Sourthern, A. & Tilley, F. (2000), Small Firms and Information and Communication 
Technologies (ICTs): Towards a Typology of ICTs Usage. New Technology, Work 
and Employment. V.15. (2): 138-154.

Stuart, T.E. (2000), Interorganizational Alliances and The Performance of Firms: A 
Study of Growth and Innovation Rates in a High-Technology Industry. Strategic 
Management Journal. V.21, (8):  791-811.

Styles, C. & Goddard, J. (2004), Spinning the Wheel of Strategic Innovation. Business 
Strategy Review. V.15, (2): 63-72. 

Subrahmanya, M.H.B. (2005), Pattern of Technological Innovations in Small 
Enterprises: A Comparative Perspective of Bangalore (India) and Northeast England 
(UK). Technovation. V.25, (3): 269-280. 



19

Tasi, W. (2001), Knowledge Transfer in Intra-Organizational Networks: Effects of 
Network Position and Absorptive Capacity on Business Unit Innovation and 
Performance. Academy of Management Review. V.44, (5): 996-1004. 

Taylor, M. & Murphy, A. (2004). SMEs and e-business. Journal of Small Business and 
Enterprise Development. V.11, (3): 280-289. 

Teece, D.J. (2007), Explicating Dynamic Capabilities: The nature and Microfoundation 
of (Sustainable) Enterprise Performance. Strategic Management Journal. V.28, (11). 

Teece, D.J., Pisano, G. & Schuen, A. (1997), Dynamic Capabilities and Strategic 
Management. Strategic Management Journal. V.18, (7): 509-533. 

Venkatraman, N. (1994), IT-Enabled Business Transformation: From Automation to 
Business Scope Redefinition. Sloan management review. V.35, (2): 73-87. 

Venkatraman, N. (1994), IT-Enabled Business Transformation: From Automation to 
Business Scope Redefinition. Sloan Management review. V.35, (2):73- 87. 

Walter, A., Auer, M. & Ritter, T. (2006), The Impact of Networking Capabilities and 
Entrepreneurial Orientation on University Spin-off Performance. Journal of Business 
Venturing. V. 21, (4): 541-567. 

Wang, C.L. &  Ahmed, P.K. (2007). Dynamic Capabilities: A Review and Research 
Agenda.  International Journal of Management Reviews. V.9, (1):31-51. 

Wang, C.L. & Amhed, P.K. (2004), The Development and Validation of the 
Organizational Innovativeness Construct Using Confirmatory Factor Analysis. 
European Journal of Innovation Management. V.7, (4): 303-313. 

Wernefelt, B. (1984), A Resource-Based View of the Firm, Strategic Management 
Journal, V.5, (2): 171-180. 

Westerberg, M., Singh, J. & Häckner, E. (1997), Does the CEO Matter? An Empirical 
Study of Small Swedish Firms Operating in Turbulent Environment. Scandinavian
Journal of Management. V.13, (3): 251-270.

Zahra, S.A., Sapieanza, H.J. & Davidsson, P. (2006). Entrepreneurship and Dynamic 
Capabilities: A Review, Model, and Research Agenda. Journal of Management 
Studies. V.43, (4): 917-955. 

Zahra, S.K. & George, G. (2002), Absorptive Capacity: A Review, Reconceptualization, 
and Extension.  Academy of Management Review. V.27, (2): 185-203. 



20

Appendix 1 

Results from Factor Analysis of Dynamic Capabilities (Items) Construct 
1 2 3 4 5 6 7 8

Adaptive Capability 1 ,722
Adaptive Capability 2 ,666
Adaptive Capability 3 ,586
Absorptive Capability 1 ,772
Absorptive Capability 2 ,794
Absorptive Capability 3 ,725
Innovative Capability- strategic 1 ,791
Innovative Capability- market 2 ,840
Innovative Capability- product 3 ,866
Networking Capability- IC 1 ,749
Networking Capability- IC 2 ,853
Networking Capability- IC 3 ,769
Networking Capability- Co 1 ,774
Networking Capability- Co 2 ,661
Networking Capability- Co 3 ,684
Networking Capability- RS 1 ,682
Networking Capability- RS 2 ,784
Networking Capability- RS 3 ,833
Networking Capability- RB 1 ,811
Networking Capability- RB 2 ,755
Networking Capability- RB 3 ,843
Networking Capability- PK 1 ,805
Networking Capability- PK 2 ,838
Networking Capability- PK 3 ,846

Items
Component

Extraction Method: Principal Component Analysis, Varimax Rotation
Networking capability: Internal communication (IC), Coordination (Co), 
Relational skills (RS), Relational building (RB), and Partner knowledge (PK).

Appendix 2 

Results from Factor Analysis of Dynamic Capabilities (Variables) Construct 

Component 
1

Adaptive Capability ,810
Absorptive Capability ,819
Innovation Capability ,737
Networking Capability ,682

Construct

Extraction Methord: Principal Component Analysis, 
No rotation possible
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Summary 

The aim of this study is to differentiate small firms based on their network structure and observe 
differences in terms of absolute levels and relationship between ICT capability, networking capability 
and entrepreneurial orientation. The study’s main contribution is towards the “inter-organizational 
networking research” and entrepreneurship literature. The analysis is based on 291 ICT related Swedish 
small firms. The results show that small ICT related small firms can be divided into four different 
clusters, namely; (1) low collaboration with low networking capability, (2) low collaboration with high 
networking capability, (3) high collaboration with low networking capability, and (4) high 
collaboration with high networking capability. Small firms with low collaboration and low networking 
capability were less entrepreneurial compared to the other three groups of firms. However, since 
networking capability and ICT capability were linked to entrepreneurial orientation it is possible for 
these firms to improve their situation by developing these two capabilities.   

Keywords: Network structure, ICT capability, networking capability, entrepreneurial orientation and 
small firms 

1. Introduction 

Small firms are the backbone of modern economy, and an important source for 
employment and growth (MacGregor and Vrazalic, 2005; O’Regan et al, 2006; 
Subrahmanya, 2005). Therefore, it is essential to understand and know more about them and 
their key to success. However, small firms are a large heterogeneous group that cannot be 
understood as a whole. One way to decrease heterogeneity is to look at a single industry, 
which is the strategy in this paper, where we look specifically at ICT (Information and 
Communication Technology) related small firms. These firms either manufacture products or 
services that are technologically driven, for example developing software, mobile functions, 
etc. 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, the rate of change in the business environment 
is high, where ICT related products and services needs to be constantly updated for 
competitiveness. Third, many ICT related small firms are important partners to other firms, 
which indicates that keys to success for this industry also can benefit other firms. Taken 
together, small ICT related firms are maybe the forerunners in developing global markets that 
benefit both themselves and other firms they work with. To find out more about how these 
firms work and perform seems interesting for both researchers and practitioners. 

mailto:parida@ltu.se
mailto:westerberg@ltu.se
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Even if heterogeneity is decreased, all small ICT related firms are of course not similar. 
One important aspect that may separate different firms in this industry from each other is 
their network structure regarding collaborations. Network structure is defined as “the pattern 
of ties between different actors” (Hoang and Antoncic, 2003). In our study, we will be 
focusing on the number for ties small firm have with different actors, not the strengths or 
intensity of the ties. In Sweden, some 60 % of small firms have some kind of organized 
collaboration with at least one other firm and another 15 % have some sort of collaboration 
with another type of partner (Westerberg and Ylinenpää, 2003). 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 will use the collaborative structure as a basis 
for the analysis and investigate whether firms displaying dissimilar collaboration structures 
also display differences in other areas. A firm’s collaborative structure has three dimensions. 
First, the type of partner (small firms, large firms, universities or government agencies), 
second, the type of relation with the partner (buyer, customer or other) and third, the number 
of relations in each category. The characteristics we will be touching upon in this study are 
ICT capability, networking capability and entrepreneurial orientation. The motivation for 
selection each of these constructs will in presented in following section.

 The first, differentiating characteristic in our study is “entrepreneurial orientation” 
(EO). EO is our chosen dependent variable because it has been shown to have a stable 
relation to firm performance in many studies and when environmental turbulence is higher, 
this link tends to be greater (Wiklund, 1999). Thus, by being proactive, risk taking and 
innovative, a small firm can better take advantage of a turbulent situation (Covin and Slevin, 
1991; Lumpkin and Dess, 1996; Walter et al, 2006). Regarding the level of EO and 
collaboration structure, it would be interesting to explore if the level of EO will differ based 
on how the small firm collaborates, and whether there are different links to EO from other 
firm characteristics, depending on the collaboration structure.

The ‘other characteristics’ that we will study as independent variables are general 
characteristics such as firm age, firm size (employees and turnover), and firm capabilities. 
Regarding firm capabilities we will be addressing two specific capabilities, namely ICT 
(Information and Communication Technology) and networking capability. According to 
Walter et al (2006), networking capability is a firm’s “ability to develop and utilize inter-
organizational relationships to gain access to various resources held by other actors”. 
According to Kale et al (2002), it is not enough to have networks - it’s also vital for firms to 
achieve network success. They also found that firms that had past experience of networking 
were more capable than firms without any previous experience. Managing networks is not 
simple. A firm needs to work on developing trust, share resources and work closely for 
efficiency. Otherwise, inter-organizational ties would just lead to loss of efforts and resources 
(Gulati et al, 2000). Firms with high networking capability will not only be able to identify 
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strategic partners but also maintain close relations (Walter et al, 2006). Since we study small 
firms operating in a high-tech industry, we expect them to be extensive users of networking 
and also have significant networking capability (Hagedoorn et al, 2006). Furthermore, it has 
been observed that high networking is linked to being more entrepreneurial (Wincent and 
Westerberg, 2005).

The second capability that we will be discussing is ICT capability. As the firms under 
study are ICT related small firms, we expect many of them to be rather high on ICT 
capability. The definition of ICT within the literature is quite vague and confusing. To add to 
this problem many authors have used ICT interchangeably with concept like e-commerce, 
Internet, e-business, information communication, etc. (Southern and Tilley, 2000). It is also 
important to clarify at what level is ICT being studied or measured i.e. at basic level or 
strategic level. In our study we are focused on the use of ICT at strategic level, which is 
related to a firm’s use of ICT for competitive advantage (Johannessen, 1999). According to 
Matlay and Addis (2003), ICT capability is related with 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 e-mails, website, e-commerce, web conferencing, 
intranet, extranet and other similar functions. In our study, the use of ICT is closely linked 
with capability because small firms might have different ICT functions, but until they are 
actually used by the firm for some purpose, we assume that the firm doesn’t have ICT 
capability. ICT capability makes a firm more productive and competitive, especially in the 
service industry (Licht and Moch, 1999).  According to Bauer et al (2000), ICT is seen as an 
important tool for working together and for having constant availability of information and 
communication with partner firms, which can lead to development of trust, satisfaction and 
commitment. Furthermore, ICT eliminates geographical barriers and facilitates forming 
collaboration with new firms (Ozer, 2004). Thus, the relation between a firm’s ICT capability 
and networking capability seems to be parallel to the relations attributed to network structure.

The overall research problem of this study is to investigate the moderating effect of 
network structure on the relationship between ICT capability and networking capability 
towards firm’s entrepreneurial orientation. This research problem can be broken down into a 
number of intriguing questions, such as: Can small firms be differentiated on the basis of 
their network structure? Will firms having dissimilar network structure also have 
dissimilarity in terms of their ICT capability, networking capability, and entrepreneurial 
orientation? And finally, does the influence of ICT capability and network capability on 
entrepreneurial orientation differ based on a firm’s network structure? Thus, the objective of 
this paper is to identify how different networks structures in small ICT related 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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This research paper has two main contributions. First, it aims to differentiate small firms 
based on their network structure. Thus, this paper contributes towards the literature of “inter-
organization network research” (Kale et al, 2002; Anand and Khanna, 2000; Oliver, 2001; 
Powell et al, 1996). Second, our study not only will relate inter-firms networking with 
entrepreneurial orientation, but also relate this structure to entrepreneurial orientation both 
directly in terms of differences in absolute levels and indirectly in terms of relations. Thus 
this paper also contributes towards entrepreneurship literature (Lumpkin and Dess, 1996; 
Wiklund, 1999; Covin and Slevin, 1991). 

The paper is divided into five sections. After the introduction, we will next discuss the 
theoretical background of this study. In the third section, the methodological aspects of the 
study will be presented, which then is followed by the results. Finally, in section five, we will 
discuss the results and offer the study’s conclusions.

2. Literature review  

The main benefit of networking for small firms comes in the form of access to technical 
or commercial resources (Hoang and Antoncic, 2003; Baum et al, 2000), enhancing 
organizational learning (Kale et al, 2002; Oliver, 2001) and innovation (Pittaway et al, 2004; 
Powell et al, 1996). In the initial stages of a small firm’s life, it is in more need of access to 
external information and guidance. This reliance continues also after the initial stages. 
Having access to external knowledge can lead to better performance. Small firms can also use 
their network as a source of “idea generation and gather information to recognize 
entrepreneurial opportunities” (Hoang and Antoncic, 2003). An important but less 
appreciated benefit of networking comes in the form of social status and recognition. When a 
small firm joins a network, they represent that network. This helps them in getting noticed 
and recognized easily in their respective industry. But, it is important to choose the right 
partners because an unknown firm won’t add much value to firm’s status. This benefit of 
legitimacy exists even when the network fails to achieve its main goals, because this shows 
the tolerance of small firms and their survival capability (Stuart, 2000; Bradley et al, 2006; 
Baum and Oliver, 1991).  

Networking enhances a firm’s ability to learn and achieve competitive advantage. But, 
learning from networking is not simple. Assuming that learning within the organizational 
structure is complex, then it would be even more complex in a network setting. Furthermore, 
tacit knowledge is a large part of learning, which can’t be easily transferred (Oliver, 2001). 
Thus, firms also have to be capable enough in identifying and using external knowledge for 
learning, which closely relates with the concept of “absorptive capability”, i.e. 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 through 
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out the life cycle of small firms. Firms change their way of learning from networking based 
on their experience and needs. Experience gained from networking can assist a firm in 
making the best from their networks (Anand and Khanna, 2000). But experience by itself is 
not enough as firms also need to invest in the “alliance function” for success in short and long 
run. Finally, one of the most critical outcomes of networking comes in form of innovation. 
According to Powell et al (1996), the “locus of innovation” is no longer within individual 
firms but in their network. This relates back to the logic of learning from networking. When 
firms collaborate, new ideas emerge because each firm brings their unique competence to the 
network. The chances of success with innovation also tends to increase, when its developed 
in a network, as it tends to be more technologically and economically viable (Pittaway et al,
2004).  Now that we have established different benefits of networking, we will look more 
closely into a firm’s network structure and see if ties with different actors result in different 
outcomes.         

2.1 Network structure
Networking is considered as an important activity not only for small firms but also for 

larger firms (Oliver, 2001; Lorenzoni and Lippatini, 1999). However, each firm has its own 
unique way of networking, but still it is likely that we will find similarities in network 
structure among a population of firms. Network structure is defined as “the pattern of ties 
between different actors” (Hoang and Antoncic, 2003). This view of differentiating small 
firms based on their network structure has not received much research (Pittaway et al, 2004). 
Based on this paradox, this study uses the firm’s collaborative structure as a basis for the 
analysis and investigates whether firms displaying dissimilar collaboration structures also 
display differences in other areas. The current study is mainly exploratory and it is a follow-
up to a qualitative pre-study that was done last year (Parida and Westerberg, 2006). One 
important finding from the pre-study was the occurrence of different network structures used 
by the three ICT related small firms. The first firm was working closely with just one large 
firm, while the second firm was working closely with several large firms, and the third firm 
was working loosely with several small firms. Each firm’s network structure was not just 
limited to their networking activity. It also was linked to their entire business model and 
strategy. For example, the third firm invested heavily in ICT capability because the CEO 
believed that it was the only way the firm could maintain close functional relations with their 
global business partners. As explained before, we look at a firm’s collaborative 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 (buyer, 
customer or other) and third, the number of relations in each category. 

So, why is it interesting to group firms based on their network structures? According to 
Ostgaard and Birley (1994), looking into different network structure helps to understand 
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more about small firms. Firms develop different network structures, because they want to 
have a specific strategic focus (Koch, 2003), or an innovation focus (Gemuden et al, 1996), 
or they aim towards a different performance level (Baum et al, 2000). Only a handful of 
studies have investigated the effects of networking structure. One study by Koch (2003), 
studied 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 and Birley’s (1994) empirically supported 
that entrepreneurial firms often formed network structure based on their strategic orientation. 
Firms tend to have relations with various organizations, such as, customers, suppliers, 
competitors, or public organizations (universities or government institutions). If a firm has 
relations with each of these actors, it will result in a wide network structure (Walter et al,
2006). According to Pittaway et al (2004), most of the firms collaborate with their customers 
(33.5%), followed by collaboration with suppliers (21.9%) and universities (8.9%) for better 
innovation. Many terms have been used to describe different relations such as: horizontal 
alliances (partnerships), which can be with different organizations, vertical-downstream 
alliances (supplier alliances), and finally vertical-upstream alliances (customer alliances). 
According to the study by Baum et al (2000), small biotech firms in Canada having alliances 
upstream or downstream had better initial performance. However, when firms collaborated 
with potential competitors they tend to have weaker performance. We will next look more 
closely to the three different types of collaboration, namely supply collaboration, customer 
collaboration and partnerships collaboration.

Supplier and Customer collaboration: When collaboration is established with different 
actors related with a firm’s value chain, they are referred to as supplier and customer 
collaboration. Firms collaborate with suppliers and customer with long term plans. They 
commit significant resources and the effect of such collaboration usually comes over time. 
Thus, the goal of collaboration holds more value than individual firm’s goals. According to 
Bradley et al (2006), firms in the automobile industry prefer close relations and long-term 
relations with suppliers because this leads to better performance and competitive advantage 
for both parties. Strong collaboration with an organization creates a sense of belongingness 
and trust, which in the long term helps in motivating different actors to focus more on 
network goals rather than their own goals. It is important to do so because if the network 
goals are met then individual goals will be also accomplished. For example, when repeated 
transactions between a supplier and a customer happen, the supplier tends to develop their 
own competence, which lowers the overall production cost of the network (Lorenzoni and 
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Lippatini, 1999). Similarly, customer’s integration within the production process helps firms 
in producing customized products. A recent study by Jocob (2006) measured customer 
integration and linked it to market success.  

Not all firms get engaged in this practice. Small firms that are performing better and have 
extra resources usually invest more in this form of collaboration. The main motive of 
establishing such collaboration with suppliers is to increase quality and responsiveness of 
product, reduce cost of production, and bind the supplier closer to the firm. The trust level 
also tends to be high in this form of collaboration as all actors involved have not much to lose 
compared to other forms of collaboration (Lorenzoni and Lippatini, 1999). It has been 
empirically supported that there is a positive relation between supplier collaboration and 
better performance (Arend, 2006). It has also been observed that small firms will develop 
positive or negative attitudes towards a customer or a supplier relationship based on their 
initial experience from such relation (Bradley et al, 2006). In the high tech industry, small 
firms collaborate with large firms at customer level because they lack marketing capabilities. 
Usually, small ICT related firms sell small part of the product that is offered by large firm. In 
most cases, the end customers don’t want to invest money in buying a separate small function 
but instead, they want the full solution (Parida and Westerberg, 2006). Small firms can also 
collaborate with university or government organizations at the customer level. Generally, 
firms adopt this strategy to get external legitimacy. In most of the countries, to have 
government as customer, small firms need to bid and compete against each other. But once a 
small firm gets this bid, they also get recognition among other firms, possibility to work with 
the government’s elite supplier group, and a long term money flow from the contract. The 
benefits of having university as a customer are also quite similar to government, but 
additional bonus comes in form of certification for having a quality customer (Lee et al,
2001). Small firms can also use the university’s knowledge bank as an initial input in its 
production process, which can considerably enhance the firm’s innovative capability and 
competence (Pittaway et al, 2004).

Partnership collaboration: The main difference between supplier or customer 
collaboration and partnership collaboration is regarding the actors involved. Partnership 
collaboration can also include actors, who don’t necessarily share any direct relationships 
with each other. These actors can be small firms, large firms, government institutions or 
university. Generally, all these actors collaborate with each other with different motives. For 
example, university might collaborate in partnership to spread and publish knowledge of their 
research work. Similarly, government institutions might collaborate with firms for regional 
development in terms of employments and increased taxes. Business and industrial firms 
would collaborate for achieving financial gains and to develop competitive commercial 
products. Despite problems with different goals, partnership with different organizations can 
lead to a wide knowledge base, which leads to better innovation (Etzkowitz and Leydesdorff, 
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2000). Furthermore, it has been observed that 34 % of innovation within firms comes from 
some external source and they also provide 65 % of vital input in development of successful 
innovation (Conway, 1995). When small firms collaborate with other smaller firms, they can 
attain better learning reduced barrier to entering new market, etc. But the scales of such 
benefits are quite low compared to collaborating with a larger firm because the resources 
larger firm posses are not comparable to small firms (Audretsch and Feldman, 2003). A 
strategy for small firms can be to form partnership with firms having a similar knowledge 
base, but different specialization. This would lead to effective learning for both sides 
(Beekman and Robinson, 2004). It’s advisable for small firms to collaborate with a few 
known firms, rather than with many unknown firms because the level of recognition can 
differ drastically in these two cases (Duysters et al, 1999). Collaborating with known large 
firms can give small firms quick recognition and status (Stuart, 2000). But, sometimes when 
small firms collaborate with large firms, this can lead to threat of “power play” which means 
that the large firm is using the collaboration for their own advantage. Small firms can reduce 
the risk for this situation by making the relation more reciprocal in nature and avoiding 
unbalanced dependence upon one relation (Bradley et al, 2006; Bessant et al, 2003). If a 
small firm is looking for more flexible and low risk relation, it can be wise to collaborate with 
other smaller firms or to target a niche market where there are no rivals (Casseres-Gomes, 
1997).

ICT related small firms usually operate in dynamic environments. Thus, by collaborating 
they can reduce the uncertainty (Lorenzoni and Lippatini, 1999; Teece, 1997). Small firms 
that collaborate with a multinational large firm in domestic market use their collaboration to 
learn about foreign activities and later use this knowledge for entering international market 
(Bradley et al, 2006). A university can be a strategic partner for small firms, because they are 
an important source for new and high technological knowledge. Thus, the innovations 
coming out of networks that contain a university tend to be advanced and radical in nature 
(Pittaway et al, 2004). High tech small firms can also act as an intermediate between a 
university and large firms. In the early product development phase, they can work closely 
with the university and develop intellectual property. The next step can be to license 
university technology and use it for commercial purposes. And at this stage small firms can 
use the help of large firms as they have well-established marketing channels (Audretsch and 
Feldman, 2003). But sometimes it’s possible that the university closes more doors for 
development than opening new doors. As universities “technological-transfer mechanisms 
may create unnecessary transaction costs by encapsulating knowledge in patents that might 
otherwise flow freely to industry” (Etzkowitz and Leydesdorff, 2000). So it can be advisable 
to use university as a consulting assistant rather than the main driver for development. 
Sending employees for training in technological universities can accomplish this as it 
develops the small firm’s internal competence. Also, it can be beneficial to use university 
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collaboration for human capital transfer such as traineeship programmes (Lee et al, 2001). 
Like in the case of small and large firms, it’s also important to choose a well-established 
government institution or university to form collaboration with. Otherwise, the recognition 
and legitimacy will not be enhanced (Baum and Oilver, 1991). Small firms usually lack 
appropriate finance for development of competitive products and services. Government can 
provide specific resources such as grants, subsidies, donations, etc which can serve as a 
buffer for small firms in competitive environment (Lee et al, 2001). Last but not least, 
university and government organizations are normally neutral knowledge brokers. Thus, 
problems like power play tend to be lower in collaboration involving these actors.

2.2 Entrepreneurial orientation
Entrepreneurial orientation “encapsulates the firm-level process, practices, decision 

making style and strategic orientation of an entrepreneurially oriented firm” (Jantunen et al,
2005). Entrepreneurial orientation is, as we have already noted, our dependant variable. The 
underlining logic behind this choice is that it is considered essential for small firms operating 
in a turbulent business environment to be entrepreneurial for achieving competitiveness, 
which fits the firm under study (Covin and Slevin, 1991; Wiklund, 1999). Furthermore, EO 
has also shown a stable relation to firm performance. Madsen (2007), observed EO over a 
time for Norwegian SMEs, and showed that increase in EO with time results in better firm 
performance in term of employment growth. This finding also correlated with the study of 
Wiklund (1999) and, it was found that investing in EO should not be done with a motive to 
achieve “quick fixes” because the main benefits of such orientation pays off over time. There 
are five main dimensions of EO, namely autonomy, innovativeness, risk taking, 
proactiveness, and competitive aggressiveness (Lumpkin and Dess, 1996). However, many 
authors have measured EO by only measuring firm tendency in terms of proactiveness, 
innovativeness, and risk taking (Walter et al, 2006; Wincent and Westerberg, 2005). 
Innovativeness means a firm’s willingness to support new ideas, creativity and 
experimentation, which will result in changing the firm’s traditional business practices. 
Proactiveness means a firm’s ability to be prepared for any unexpected scenario and act in an 
early stage. This 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 were outcomes are unknown but 
promising (Lumpkin and Dess, 1996). 

 Many studies have supported that successful entrepreneurs are highly active in 
networking and also achieved better growth (Lee et al, 2001). In our study, it would be 
interesting to observe how ICT capability and network capability will link to EO for different 
network structures.
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2.3 Network and ICT capability
The above section explains about the importance of external links for achieving access to 

different resources. 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 our study, we have focused on two such two vital capabilities for 
networking, namely networking capability and ICT capability because we believe that 
different network structures may have different levels of capabilities. According to Walter et 
al (2006), network capability is the “ability of firms to develop and utilize inter-
organizational relationships to gain access to various resources held by other actors”. They 
studied the effect of networking capability and entrepreneurial orientation for university spin-
offs. They conceptualized networking capability as a multidimensional construct consisting 
of four components namely; coordination, relational skills, partner knowledge, and internal 
communication. All these components are distinct but still closely related. For example, when 
firms have good relationship skills, they would be able to get access to external knowledge 
which in turn will enhance their partner knowledge. A firm’s coordination activities help 
them in synchronizing with different external partners and achieve mutual benefits. But just 
establishing connection with a firm is not enough, since you also need to posses relational 
skills i.e. ability to maintain a healthy relationship. An important aspect of relationship skills 
is related to individuals because firms don’t have relations but rather individuals working for 
firms posses these relations. Thus, firms need to be careful while assigning responsibility to 
individuals for handling such relations. Firms should also pay attention towards 
understanding their partners and developing partner knowledge. Partner knowledge is an 
important part of networking capability. The partner knowledge can lead to stable and long 
term relationships between different actors because they would understand each others need 
and wants better. Moreover, effective internal communication is the life blood of all 
organizations. Especially, from a relationship perspective, it’s important that everyone in the 
firm speaks the same language. This will only be possible when every one is regularly 
updated about information of their partners, any change in agreements, etc. 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 relations, which are about a firm ability to be 
open to new relations with new partners. This would require firms to be proactive and initiate 
the contact with a new partner. Overall, it can be assumed that firms with a high networking 
capability will be able to make the best out of their network compared to other firms.      

A firm with high network capability will be able to identify prospective partners, establish 
relationships, and use and share each other’s recourses and competences. But not all inter-
firms relations are beneficial, since some relations can be difficult to manage and complex in 
nature (Anand and Khanna, 2000). Thus, firms need to strategically position themselves in a 
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network because this provides them with the ability to successfully search for selective 
strategic partners (Hagedoorn et al, 2006). Firms also need to be selective while choosing 
partners because of two reasons; first, some partners can bring vital knowledge and 
information which fosters learning process (Lorenzoni and Lipparini, 1999), second, 
networking with highly recognized partners adds value to firm’s status in form of legitimacy 
(Stuart, 2000). The ability to form and manage a partnership is important in all industries, but 
the relevance of such 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. Many authors believe that networking can enhance a firm’s 
ability to innovative (Pittaway et al, 2004; Powell et al, 1996). Thus, we can visualize a 
strong link between network capability and EO.  

If networking capability is important for maintaining inter-firm relationship then ICT 
capability is also an essential tool. Networking is all about the information and 
communication flow (Gemunden et al, 1992) and in this technologically driven era, ICT 
capability is an important tool for developing such infrastructure (Dholakia and Kshetri, 
2004).  As mentioned before, there have been problems in literature regarding defining ICT, 
but we were able to identify three key aspects of ICT, namely internal use (Levy et al, 2001; 
Fillis et al, 2003), 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 form of 
lowering the cost of production, better document handling, and making the internal processes 
efficient (Acar et al, 2005; Levy et al, 2001). Small firms can also use ICT as an important 
tool for environmental scanning, keeping check on competitors, checking for new ideas, etc. 
This will make it possible for them to take calculated risk and have an effective strategic 
planning (Fillis et al, 2003). Most of the ICT related small firms are selling their products or 
services to other small firms, larger firms, government or universities. Small firms can act 
opportunistically and create high switching cost for their suppliers and customers. This can be 
done by influencing the customer or supplier firm to invest in some technology, which will 
make it possible for small firms to retain a strong hold on them. Once this investment is 
made, the customer or supplier is captured and this will give unique advantage to the small 
firm (Mata et al, 1995).

Small firms can also use virtual teams or groupware application through which they can 
be in constant communication with their trading partners (Sarshar and Isikdag, 2004). This 
will lead to a constant flow of external information, which will enhance learning for the small 
firm (Venkatraman, 1994). According to Ruiz-Merader (2006), there are two types of 
learning within small firms, individual learning and organizational learning. When small 
firms use ICT they increase the individual’s capacity to learn by creating knowledge through 



12

“speed, memory extension and communication facilities of technology”. Thus, increase in 
individual knowledge has significant impact on organizational learning, which positively 
effects firm performance. External knowledge is important for learning process and firms 
with ICT capability are able to take advantage of this opportunity. ICT abridges the 
relationship with suppliers, customers and even competitors. The investment required for 
such integration is low and this gives small disintegrated firms much needed advantage 
(Nieto and Fernandez, 2006). ICT provides the small firm with access to a large pool of 
possible contacts for business (Karagozoglu and Lindell, 2004).  Furthermore, small firms are 
less limited due to their size and have an increased opportunity for international business and 
collaboration (Dholakia and Kshetri, 2004). Thus, small firms can achieve quicker and better 
performance even in the initial stages. It has been argued that using ICT does not necessarily 
lead to competitive advantage. ICT tools are available for all firms but until it is used 
strategically, it would not yield any advantage (Johannessen, 1994; Venkatraman, 1994). 
When ICT is more integrated within the firm it can be used for setting up intranet and 
extranet which provides an excellent platform for small firms to communicate with their 
supplier, customers or partners. This will enhance the firm’s ability to also find new partners 
for collaborations or maintaining close collaborations with existing partners (Nieto and 
Fernandez, 2006). Small firms are also using its website as an important marketing tool. The 
reach of a website is global and this makes it possible for firms to provide all basic 
information about their business at a minimum cost. Furthermore, if firms want they can even 
extend the use of its website by providing a function of e-commerce which will make it 
possible for their customers to buy the product online (Martin and Matlay, 2001). 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). This was also one of our reasons for choosing these 
firms in this study. The link between ICT capability and innovation is well studied. A 
quantitative study of Johannessen et al (1999) showed that ICT is positively related with 
innovation and performance, which is due to that learning and change is achieved by the use 
of ICT by Norwegian IT companies. Another recent study showed similar results linked to 
service innovations (Gago and Rubalacaba, 2006). It can be assumed that when firms are 
technologically strong and have a large network, then they need a good information and 
communication flow. This should enhance the firm’s skills for environmental scanning, 
which should help them in being more innovative, risk taking and proactive. Small firms 
normally have limited resources, and the firm’s network can solve this problem by providing 
access to important individuals and organizations in the external environment (Baum et al,
2000). Thus, depending upon the choice of networking, firms will display different results 
(Hoang and Antoncic, 2003).

As explained before, the purpose of the study is to identify how different networks 
structures in small ICT related firms can be linked to ICT and networking capabilities and 
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entrepreneurial orientation, both in terms of absolute levels and in terms of relations between 
capabilities and entrepreneurial orientation. The literature review clearly shows benefits of 
networking with different actors. Thus, it should be possible to identify different network 
structure and notice their effects on ICT capability, networking capability and EO.  

3. Research methodology 

3.1 Data collection and sample 
The research sample consisted of small firms working within ICT sector in Sweden. The 

current study is mainly exploratory and is a continuation of a pre-study that was done last 
year. Taking the pre-study as the baseline, the studied firms, Swedish industry index code 
(SIN code: 72220) was obtained. This code indicates “consultancy related computer systems 
or computer software” firm. Sample firms were either manufacturing or trading with ICT 
products or services. We received a hit of approximately 9000 active firms and after putting 
parameters of less then 50 employees and more then 1 million SEK in sales, we ended up 
with 3907 active firms. This was considered as the total population. From 3907 firms, 1471 
firms were selected for the study in the following way. First, the 3907 firms were divided into 
five groups based on their number of employees. 885 firms have one employee, 983 have two 
employees, 868 have 3-5 employees, 473 have 6-9 employees and 698 have 10 to 49 
employees. The goal is to get a total number of usable responses exceeding 300, which with a 
response rate of 20 % means that we need about 1500 to start with. Even though the smallest 
companies are interesting for study, it was not deemed appropriate that they should be 
sampled in relation to their actual numbers (i.e. a random sample over the population). 
Therefore, a random sample of 100 was drawn from the first three categories, while the entire 
population was chosen for the latter two. 

 Three waves of questionnaires were sent by mails during May- July 2007. Each 
questionnaire included three items: (1) a cover letter addressed to the CEO of the firm, 
explaining the motivation for this study. The unit of analysis in the study was at firm level 
and to get the holistic view about firms operations, it was most appropriate to send the 
questionnaires to the CEO. The cover letter was singed 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 of all, all firms should be working with ICT 
related products or services. Secondly, they should have more then 1 million SEK in sale 
during last year. And finally, the firm should still be active. (2) a business reply envelope (3) 
an eight-page questionnaire. From the sample of 1471 firms, 93 questionnaires 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 
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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%. Although this is not 
very high response rate, it is in line with many other studies. Furthermore, the total number of 
firms is sufficient for adequate statistical analysis.  

3.2 Measurements 
In the study, we have used four main variable groups to carry out the analysis, network 

structure, entrepreneurial orientation, network capability and ICT capability. For all the items 
seven point Likert scales were used ranging from “strongly disagree” to “strongly agree”.

Network structure:  Network structure was measured by asking respondents to state the 
number of organizations they have regular and strategic 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.  

ICT capability: The measurement for ICT capability has been partially adopted by the 
study of Johannessen et al (1999) and modified based on our own pre-study of three Swedish 
small firms in 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; 

=0.78; communication; =0.64; and internal =0.75).
Network capability: This was measured by a scale developed by Walter et al (2006).

They conceptualize it as a higher order construct comprising of coordination activity, 
relational skills, partner knowledge, and internal communication. We added another 
component, namely building relations as a fifth aspect network capability. All components 
had three items each. All five sub-aspects of network capability shoved good measurement 
properties, but since we only use it as a single construct we only report reliability for network 
capability as a whole ( =0.76).

Entrepreneurial orientation: It was our dependent variable for regression analysis.  It was 
measured based by the scale developed by Lumpkin and Dess (2001), where we consider 
three of the five aspects of EO namely the “classics”, innovativeness (3 items), proactiveness 
(3 items), and risk taking (3 items). The  of 0.73 for EO indicate a reliable scale.

Environment, firm size and firm age: These five variables were our control variable. To 
control for the environment we use dynamism, hostility and heterogeneity. The 
measurements scale for environment was fully adopted by the Miller and Friesen (1983) 
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study. 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 it had been in operation.

3.3 Data analysis
We carried our analysis using software package SPSS 14.0. Initially, we used factor analysis 
to observe any irregularity and whether the items formed as expected. Using the option of 
automatic categorization we divided each of the ten aspects of network relations (such as, 
university as partner) into seven categories. Using the ten network relations as input 
variables, we performed K-mean cluster analysis. We tried to form 2-7 clusters where two 
clusters provided the most fruitful solution, basically dividing the firms in low and high 
networking. These two clusters were then divided into four by splitting the two in a high 
networking capability part (above 2,00 on a scale from –3 to +3) and low networking 
capability part (<2,00). The levels for most variables in each cluster are stated as low, 
medium and high based on its relation to the overall mean. To distinguish differences in 
absolute level of the studies variables ANOVA and t-tests were performed. Finally, for 
relational level regression analysis was performed with EO as the dependent variable for all 
firms and each cluster.  

4. Results 

This section is divided into two parts. The first part, presents the results of absolute 
effects, which was obtained by performing cluster analysis (K-mean), ANOVA and t-test. 
The second part, presents the relational effects, which was based on the regression analysis.

4.1 Absolute levels
From our analysis, we could identify four different clusters (groups) within the ICT 

related small firm (see table 1.). But first, two main underlining networking forms were 
acknowledged, namely low collaboration and high collaboration. There were a total of 103 
low collaboration firms, and as the name suggest they were low on all kinds of relations, 
compared to the 127 firms high on collaboration.  Furthermore, each of these clusters could 
be divided into two more clusters based on their networking capability (high and low). Thus, 
we ended up with four clusters, 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). This division of ICT related small firms into four clusters led us to some 
interesting findings. Firms within cluster IV were mostly high on all the forms of 
relationships with large firms, small firms, government institutions and university, where as, 
cluster I was low on all such relationships. Cluster II, was quite similar to cluster I but still bit 
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distinguished such as in case of relation with large firms as partners. Likewise, cluster III was 
quite similar to cluster IV but still different such as in case of relation with university as 
customers.         

Table 1 – Cluster analysis for ICT related small firms 

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)

Small Customer Low Low High High
Small Supplier Low Low High High
Small Partnership Low Low High High
Large Customer Low Low High High
Large Supplier Low Low High High
Large Partnership Low Low High High
Goverment Customer Low Low High High
Goverment Partnership Medium Medium Medium Medium
University Customer Low Low High Medium
University Partnership Medium Medium Medium Medium
Networking Capability Medium High Medium High
Mean Firm Size (Employees) 11 14 18 21
Mean Firm Size (Turnover) 10 19 20 26
Mean Firm Age 11 9 12 12
ICT Internal use Low High Medium Medium
ICT Collaboration Medium High Medium High
ICT Communication Low Medium Medium High
Entrepreneurial Orientation Low High High High

Low collaboration High Collaboration

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

In terms of firm size, the turnover for cluster I firms were much lower than all other 
clusters. For firm age no significant difference could be observed but there is tendencies that 
cluster II has the youngest firms in the group. Networking capability was high for clusters II 
and IV as excepted and low for clusters I and III. Also, ICT use for collaboration showed a 
similar trend, with clusters II and IV being significantly higher then the other two clusters. 
Surprisingly, the firms with the highest internal use of ICT were in cluster II, however not 
significantly different from cluster III and IV. For ICT use for communication cluster IV 
firms were high and cluster III and II were medium but they were not significantly different. 
Only cluster I was low and different from all other clusters. Finally, for entrepreneurial 
orientation cluster I was significantly lower than all the other clusters.
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4.2 Relation levels ( capabilities and entrepreneurial orientation) 

Table 2 recapitulates the results from the regression analysis, which was 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 and ICT capability for internal use (B=0,10; p<0,10) and communication (B=0,10; 
p<0,10) has 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. 

In the next final section we will discuss these results and at the end present our 
conclusions from the study.    

Table 2 – Regression analysis for ICT related small firms 

Firm Size 0.30*** 0.19*** 0.47*** 0.29*** 0.16 0.12 0.02 0.08 -0.15 -0.06
Firm Age 0.15 0.18* 0.08 0.15 0.27 0.31 0.10 0.14 0.38 0.19
Environmental Dynamism 0.05 -0.00 0.09 -0.01 -0.21 -0.26 -0.01 -.04 0.06 0.02
Environmental Hostility 0.13* 0.19*** -0.01 0.07 0.68** 0.67** 0.20 0.23 0.13 0.18
Environmental Heterogeneity 0.06 0.00 0.11 0.06 -0.03 -0.05 -.05 -0.3 0.06 0.09
ICT Internal Use 0.10* -0.04 0.35* 0.1 0.13
ICT Collaboration 0.01 -0.06 -0.25 0.28** -0.05
ICT Communication 0.10* 0.17** -0.17 -.06 0.20
Networking Capability 0.26** 0.55*** 0.71 0.09 0.72

Model Summary
R2 0.11 0.21 0.26 0.39 0.20 0.33 0.04 0.16 0.07 0.24
R2 Arjusted 0.09 0.18 0.22 0.32 0.06 0.07 -0.03 0.04 -0.02 0.08
Std. Error of the Estimate 1.04 0.99 0.96 0.89 1.19 1.18 1.05 1.01 1.06 1.00
R2 Change 0.11 0.09 0.26 0.12 0.20 0.12 0.04 0.12 0.07 0.17
F 6.64 7.57 6.30 5.94 1.42 1.29 0.51 1.37 0.75 1.50
Sig. 0.00 0.00 0.00 0.00 0.25 0.29 0.76 0.22 0.59 0.18
Dependent Variable:  Entrepreneurial Orientation 
*p < 0.10.
**p<0.05.
***p<0.01.

MODEL I
ALL FIRMS

(N=262)

MODEL II
Low Networking 

Capability
 (N= 96)

MODEL III
High Networking 

Capability
 (N= 34)

Low Collaboration

MODEL VI
Low Networking 

Capability 
(N= 75)

MODEL V
High Networking 

Capability
 (N= 27)

High Collaboration
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5. Discussion and conclusion

5.1 Discussion
We started this study with three main motivations: (1) to investigate if 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 networking structure has seldom been reported (Pittaway et al, 2004). We were able 
to identify four different clusters and observe differences in teams of there networking 
capability, ICT capability, entrepreneurial orientation, firm age, and firm size. Looking 
specifically at the relation between networking capability and ICT capability, there were 
some interesting outcomes (see table 3).  

Table 3 – Effect of different capabilities and networking structure for ICT related small firms 

Cluster III 
(Stuck with Contacts) 

Cluster IV 
(At full Potential) 

Cluster I
(Stuck without Contacts) 

Cluster II
(On the Move) 

Cluster I includes the small firms that have few collaboration partners and low 
networking capability. These firms were at a disadvantage as they have rather few contacts 
and also lack capability to establish new ones or even maintain existing ones. Many authors 
have acknowledged that external ties are important source of new knowledge and competitive 
advantage especially in competitive business environment (Teece, 1997; 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 on ICT capability, which means that they either use their technological infrastructure 
poorly or they have not made enough investments in this area. In any case, this would also 
work against their growth potential (Johannessen, 1994; Venkatraman, 1994). We have 
named this cluster “stuck without contacts”. However, since there is 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 strong networking capability. 

High 

Low High 

Low

Network Structure 

ICT & Networking 
Capabilities 
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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 now have a rather 
low collaboration level, they have ability to change collaboration partners and also build a 
stronger collaboration network. Thus, we have named them as small firm “on the move”.
Firms with cluster II were not only high on networking capability but also high on ICT 
capability. This gives them an advantage, as in term of networking capability they had 
positioned themselves at the right place for future alliances (Hagedoorn et al, 2006) and in 
terms of ICT capability they can use their technological infrastructure 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 
important to have much collaboration but rather to have the right collaboration with selected 
partners. However, it is also possible that they can use their networking and ICT capability 
and build more collaborations and move towards cluster IV as very competitive firms.   

Cluster III is where we find firms having many collaboration partners but low networking 
capability. This seems to be a mismatch since they have a lot of contacts and yet lack 
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. However, these small firms 
have the same level of entrepreneurial orientation as cluster II and IV which means that they 
obviously are doing fine presently. Still, over time, if it becomes necessary to renew the 
network, these firms may face severe problems if they do not develop their capabilities.  

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). Thus, cluster IV firms 
can be a good example of firms who can combine an extensive collaboration network with 
ICT and networking capability for achieving entrepreneurial orientation. Thus, we believe 
that if small firms are able to find the right balance between ICT and networking capability 
they would not only perform better but also increase the possibility of future growth.

As noted before, we performed regression analysis with entrepreneurial orientation as our 
dependent variable for all clusters and for the sample as a whole. Looking at the whole, 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 towards environmental threats and can take more daring actions 
(Lorenzoni and Lippatini, 1999). Also, access to external information is the most important 
source to innovation (Powell et al, 1996; Pittaway et al, 2004). Small firms can also use ICT 
for environmental scanning and to keep a lookout for changes which can enhance its ability 
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to be proactive (Fillis et al, 2003). Also, communicating all the new information within and 
outside the firm with the use of intranet or extranet enhances learning (Ruiz-Merader, 2006). 
This new learning from different sources such as suppliers, customers, and competitors can 
lead to development of cheaper and more commercially viable innovations (Johannessen et 
al, 1999). The only cluster where we found a link towards entrepreneurial orientation was 
cluster I. Thus, for the other clusters, more capability in ICT and networking do not lead to a 
higher EO. This might be because these firms already have high EO compared to cluster I 
firms. Thus, in term of ICT and networking capability there might not much required for 
firms to be more entrepreneurial in current stage.

This study is of course not with out limitation, as mentioned before it is not possible to 
make any major generalization from this study due to its limitation in term of longitudinal 
data. Also, the number of firms in some clusters is rather small (especially for cluster II), 
which can be the reason for not having significant relations in regression analysis.

5.2 Conclusions  
We started this study with the purpose to find different clusters within ICT related small 

firms and to observe 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 having few collaboration 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 having networking capability is better off, but our results do not 
support this. The cluster containing firms with a solid collaboration structure but lacking the 
tools to handle this (i.e. networking capability) seem to cope anyway.  

From the regression results, we have clear indications that it pays off in terms of higher 
entrepreneurial orientation to invest in improving the capabilities in ICT and networking. 
This is especially true if the firm at the present is rather low in these capabilities and lacks a 
strong 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 in terms of entrepreneurial 
orientation. Some builds networks without the capabilities that seem to be needed. Other 
possesses the capabilities but do not build a large network. And a third group has the 
capabilities and the large network. It seems it takes different logics to work successfully in 
the three situations and our study is unable to provide any answers 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 networking. 
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