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Abstract 

Over the last two decades, academics have maintained that innovativeness will 

be the most important contributor to the sustainable competitive advantage of 

firms, and that the access and utilization of external information will have a 

profound impact on the firms‟ innovativeness. There is an increasing trend in 

the use of information technology (IT) in business processes, and it has been 

argued that IT will contribute to the effectiveness of information transfer, 

particularly in international firms in which managers co-operate over boarders 

and different time zones. Previously, new product development was viewed as 

an isolated function separated from other parts of the organization, but now it is 

argued that retaining new product development isolated from other parts of the 

organization is no longer the most appropriate approach due to the turbulent and 

demanding environment. Instead new product development should be viewed 

as an ongoing process, requiring company-wide involvement and inter-

organizational collaboration. Drawing upon the theories of continuous 

innovation, information technology, and the resource based view (RBV), this 

research identifies and explores capabilities that have an impact on the 

utilization of external information, including information technology 

capabilities, and their contribution to the innovativeness of international firms. 

Based on a survey among managers of international firms, this research 

identified three capabilities, managerial IT skills, market orientation and 

absorptive capacity, that contribute significantly to the innovativeness of 

international firms and explain 57% of its variance. The research further-

more found that the impact of managerial IT skills on the innovativeness of 

firms is mediated by market orientation and absorptive capacity and can 

only be identified by considering the interaction effect of these capabilities. 
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Ágrip 

Á síðustu tveimur áratugum hafa fræðimenn haldið því fram að nýsköpun sé 

mikilvægasta framlag til viðvarandi samkeppnishæfni fyrirtækja og að aðgangur 

að og nýting ytri upplýsinga hafi umtalsverð áhrf á nýhugsun. Aukin tilhneiging 

er til þess að að nýta upplýsingatækni (UT) í ýmsum ferlum í starfsemi fyrirtækja, 

og er því haldið fram að UT auki virkni í upplýsingamiðlun, sérstaklega í fjöl-

þjóðafyrirtækjum þar sem stjórnendur hafa samskipti milli landa og á mismun-

andi tímabeltum. Áður fyrr var litið á vöruþróun sem eingangraðan þátt 

starfseminnar, aðskildan frá öðrum hlutum hennar. Nú er því hins vegar haldið 

fram að það eigi ekki lengur við vegna óstöðugs og krefjandi umhverfis. Þess í 

stað er litið á vöruþróun sem viðvarandi ferli sem gerir kröfur um víðtæka 

þátttöku starfsmanna á ólíkum sviðum og samstarf fyrirtækja. Á grundvelli 

kenninga um stöðuga nýsköpun, upplýsingatækni og auðlindasýn er í þessari 

rannsókn leitast við að greina færni sem hefur áhrif á nýtingu ytri upplýsinga, og 

þá sérstaklega hæfni stjórnenda í upplýsingatækni, og framlag hennar til 

nýhugsunar í fjölþjóðafyrirtækjum. 

Könnun meðal stjórnenda í fjölþjóðafyrirtækjum, sem var hluti rann-

sóknarinnar, leiddi í ljós að þrenns konar færni, hæfni stjórnenda í 

upplýsingatækni, markaðsfærni og meðtökuhæfni, hafa umtalsverð áhrif á 

nýhugsun og skýra 57% af breytileika hennar. Ransóknin leiddi ennfremur í ljós 

að hæfni stjórnenda í upplýsingatækni væri háð markaðshneigð og 

meðtökuhæfni, og ekki væri unnt að greina áhrif hennar á nýhugsun án þess að 

mæla samvirkni hennar við ofgreinda færni. 
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Preface 

The PhD journey was exciting and challenging, but not an easy job, 

particularly for a person who had not been an active student for a long time. 

It was however my own wish and decision, presumably as I have always 

hungered for new knowledge and enjoyed philosophical discussions, to 

engage in the journey. This task was different from anything I had done 

before, mainly for two reasons. Firstly it is a „looong‟ term task, requiring 

one to dig very deep into a narrowly focused topic from different 

perspectives. Secondly, it is to a considerable extent a solitary task, although 

I enjoyed the privilege of having good support and motivation from many 

very nice, but demanding individuals, who assisted me in staying on the 

track as much as possible and decide not to investigate all of the interesting 

„islands‟ that were on my way. 

Learning the various dimensions of the academic culture, including how to 

write for research purposes, as was the title of a course I attended in a small island 

in Venice, was a challenge and sometimes entailed a radical change in my 

working procedures. Perhaps the most radical change was on the administration 

site, as it was necessary to find ways to keep track of my work during the entire 

journey. Becoming better organized contributed very much to the final phase of 

my research and when writing up the final dissertation.  

When looking back at the original research ideas, quite little remains, except 

the initial idea, to focus on innovations. This is even exaggerated, as my initial 

research topic was on e-business strategy, but that did not remain for long. 

Having dug into the literature, I decided to investigate the use of information 

technology on the utilization of external information specifically, as there was 

only limited research on the topic and focus on the innovativeness of firms as 

opposed to innovations in general. As I dug into the methodology, the research 

developed even further and it appeared that I was more inclined to conduct a 

quantitative research than mainly qualitative.  

I had the privilege of being one of the first PhD students in the School of 

Business at the University of Iceland, with the dean of the department as my main 

supervisor, and a highly experienced professor who had connections all over the 

world as my external supervisor. This offered me an opportunity (as well as 

expenses) to enjoy an enviable journey and do some interesting things, such as 

attending PhD courses and theme groups in a number of countries and locations. 

Most of the PhD courses I attended were organized by an organization called 
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EDEN, headquartered in Belgium that offered focused courses at a doctoral level 

that would unlikely be offered in specific universities.  

The end result of my journey is reflected in this dissertation, which 

identified and investigated the impact of a set of capabilities on the 

innovativeness of international firms applying a quantitative approach as the 

main approach, supported with qualitative research, which contributed to 

the quality of the research and provided better insight into the research 

results. By completing this research, I would like to think that I have made a 

remarkable contribution to theory and practice, but most likely, as in a song 

by Pink Floyd, I have probably only added „another brick in the wall‟. My 

previous work for many innovative companies, both in Iceland and abroad 

offers a context that hopefully facilitates the use and implementation of 

some of the findings. The journey has been an extraordinary source of 

learning, which I am grateful to be a recipient of, and look forward to 

utilizing my knowledge in practice or further research initiatives and 

hopefully follow up the research. 
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Executive summary 

Due to increased competition, faster technological development, increased 

complexity of products and better access to information, product life cycles 

have shortened substantially and the importance of fast response to continuous 

changes in customer requirements has increased. Innovating quickly, reliably 

and effectively is therefore an important advantage for achieving growth and 

profitability. Yet, all too often, organizations are unable to generate sufficiently 

creative ideas and effectively move them to market. One of the reasons is that 

given the growing complexity of technologies, even big firms seldom possess a 

sufficient range of in-house capabilities and knowledge needed for new product 

development. In order to sustain their competitiveness firms need to develop a 

capability to innovate efficiently in this dynamic environment and to learn from 

previous innovation activities. This has been coined continuous innovation 

capability, and refers to the ability to reconfigure functional competencies and 

utilize internal and external knowledge to decrease the response time in new 

product development processes. It has been identified that continuous 

innovation capability can be enhanced by IT resources that support information 

and knowledge transfer, integration and co-operation. 

The need for the development of this new capability is supported by the 

theory of continuous innovation which emphasizes the need for a new way of 

thinking of innovation processes. Instead of viewing innovation as an output of 

independent and isolated activities within specific product development 

projects, it is argued that in today‟s hypercompetitive environment, companies 

need to develop a capability that utilizes all potential effects of people, 

stakeholders and society on the speed and effectiveness in product 

development. Continuous innovation is a process of knowledge transfer within 

and between a broad range of activities, covering all phases of the product life 

cycle, such as concept generation, product and process design, product launch, 

sales, customization in sales and installation, enhancement and upgrading 

during use and services, not only in the life cycle of independent products, but 

of a whole family of products. This capability does not only refer to the 

capability of developing new products, but also the capability to renew and 

reconfigure knowledge and resources in the innovation process. 

The theory of continuous innovation emphasizes the importance of a 

synergistic balance between the exploitation of existing capabilities and 

exploration of new capabilities, and to complement and enhance existing 
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capabilities through collaboration between firms within an industry and 

between industry and academia. Companies therefore need to extend their 

innovation efforts and organize for effective knowledge transfer and learning 

both within the company and with other partner organizations. It has 

furthermore been argued that mastering, transfer and sharing of knowledge 

within this process requires new managerial skill that can become a powerful 

competitive weapon. Although the theory is reasonably well supported in a 

number of research projects, the theory of continuous innovation is still under 

development, and has only been implemented and tested to a limited extent, 

particularly with respect to the utilization of external information. 

External knowledge is an increasingly important element of the innovation 

process, due to increased specialization, increased complexity of products, use of 

multiple technologies and the increased importance of the speed to develop, test 

and market new products. In order to use external knowledge, the firm needs to 

have access to the information, and processes to share it. The emphasis in the 

research in information technology (IT) has changed from focusing mainly on 

identifying how IT can support and improve operational issues towards 

identifying how IT can support the firms‟ strategy and applied to sustain the 

competitive advantage of firms. The main objective of this research is to 

investigate the relationship between the use of information technology for the 

utilization of external information and knowledge on performance in innovation 

processes. A survey approach was chosen for the research on a sample of 

Icelandic multinational firms which will provide an opportunity to obtain 

generalizable results from one market. The research is conducted within the 

framework of the resource based view (RBV), which emphasises resources and 

capabilities that contribute to the sustainable competitive advantage of firms as 

opposed to only temporary advantage that can be competed away. The main 

focus is on capabilities that have an impact on the transfer and use of external 

information in innovation processes and the extent to which the use of 

information technology contributes to this process.   

The research will contribute to the theory of continuous innovation by 

identifying how firms utilize information technology for enhancing interaction, 

collaboration and integration of external information in innovation processes in 

dynamic environments. The research contributes to the RBV by extending the 

knowledge on the impact of the use of information technology on the sustainable 

advantage of firms through the firm‟s innovativeness. The research is one of the 

first to provide an empirical test on a number of relationships that have been 

proposed in the literature.   
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1 Introduction 

1.1 Overview 

The main goal of this chapter is to introduce the overall scope of the 

research, highlight the topics that captured the imagination of the author and 

contributed to the motivation behind the research. This dissertation is the 

final part of the deliverables in a PhD study at the University of Iceland. It 

consists of an introduction, literature review, methodology, data analysis, 

findings and conclusions. The dissertation and the research revolve around 

the identification of capabilities that contribute to the utilization of external 

information in continuous innovation processes and their impact on the 

innovativeness of international firms. The chapter examines the need for the 

research (section 1.2) and is intended to create a context which sets the 

scene in terms of explaining the rationale behind it. The motivation for the 

research is introduced in section 1.3, the theoretical background of the study 

and the research questions in section 1.4. The key terms are defined in 

section 1.5, and finally the chapter concludes with an introduction of the 

structure of the dissertation in section 1.6.  

1.2 The need for research 

Rapid changes in the environment and increased technological complexity 

make it ever more difficult for firms to rely only on internal sources of 

information and knowledge in their innovation processes. Knowledge 

sourcing and learning is a major motive for the internationalization of 

multinational corporations which provides them with an access to external 

information from a variety of sources that contribute to innovation and 

innovation capability (Almeida & Phene, 2004; Moenaert, Caeldries, 

Lievens, & Wauters, 2000). It is therefore of importance to gain an 

understanding on the processes and factors that contribute to the transfer 

and use of external information in international firms. 

Following different emphases in the theory of strategic management, many 

scholars agree that innovation and innovativeness will be the main contributions 

to the competitiveness of firms in years to come (Andrew, Manget, Michael, 

Taylor, & Zablit, 2010; Boer et al., 2001; Deshpande, Farley, & Webster, 1993; 

Kim & Atuahene-Gima, 2010). A survey conducted by the Boston Consulting 

Group confirmed the increased importance of innovation in the management of 
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firms, where a large majority of companies, or 72%, consider innovation a top 

strategic priority for 2010, up from 64% in 2009 (Mackinnon, 2010). An 

interesting finding of the survey is that companies consider innovation to be even 

more important in the current economic environment than previously, and are 

increasingly willing to spend more to become more innovative. The literature 

revealed that it is particularly useful to focus a research on the identification of 

factors that have an impact on the performance of specific business processes on 

resources, and capabilities, that contribute to the sustainable competitive 

advantage of firms (Barney, 1991; Wade & Hulland, 2004). 

Two main concepts or capabilities frequently cited in the literature, 

exploration and exploitation, offer an insight on how new information is 

utilized in innovation processes (March, 1991b). “Exploration includes 

things captured by terms such as search, variation, risk taking, 

experimentation, play, flexibility, discovery, and innovation. Exploitation 

includes such things as refinement, choice, production, efficiency, selection, 

implementation, execution.” (p. 71). March further states: 

“Both exploration and exploitation are essential for organizations, but they 

compete for scarce resources. As a result, organizations make explicit and 

implicit choices between the two. The explicit choices are found in 

calculated decisions about alternative investments and competitive 

strategies. The implicit choices are buried in many features of 

organizational forms and customs, for example, in organizational 

procedures for accumulating and reducing slack, in search rules and 

practices, in the ways in which targets are set and changed, and in incentive 

systems” (March, 1991b, pp. 71-72). 

It is apparent that both exploration and exploitation have an impact on 

the utilization of external information or knowledge in innovation processes. 

Firstly, exploration leads to the search for external information that may 

contribute to innovation, whereas exploitation enables the firm to utilize the 

information more effectively by capitalizing on existing knowledge and 

experience. The objective of this research is not focused on the difference 

between the two, but on the identification of organizational features, forms 

and customs that enable the firm to effectively utilize external information 

which it has access to in innovation processes. The literature has frequently 

indicated that the use of information systems supports transfer and use of 

information and contributes to the firms‟ performance (cf. Dewett, 2003; 

Ray, Muhanna, & Barney, 2005), but the impact of information system on 

the transfer and use of external information in innovation processes has only 

been explored to a limited extent.  
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This research focuses on the identification of factors that support the 

utilization of external information in continuous innovation processes in 

international companies with a special emphasis on the impact of infor-

mation systems on the transfer of information. The research has both 

theoretical and practical orientation. It is specifically focused on the 

identification of factors that managers can have an impact on to help 

companies utilize external information, and how the use of information 

systems contributes to the sustainable competitive advantage of firms taking 

the resource based view (RBV). The literature repeatedly indicated that the 

use of information systems contributes to the transfer and utilization of 

external information, its impact on the firm‟s performance (including 

innovation performance) and their sustainable competitive advantage (Wade 

& Hulland, 2004). The literature revealed that managerial IT skills are the 

only information technology skills that contribute to the sustainable 

completive advantage of firms as all the other IT capabilities are not unique 

to the firm and can be copied by the competition (Bharadwaj, 2000). 

The research contributes to the theory of management in two ways. 

Firstly, from a theoretical perspective, the research provides a valuable 

insight into the theory of innovation by providing a further understanding of 

which factors have the most impact on the utilization of external 

information and the innovativeness of firms. From a managerial perspective 

the research provides an understanding on factors that managers can have an 

impact on and will be of particular importance for the development of new 

managerial skills for the 21
st
 century.  

In summary, there is an increasing need for utilizing external 

information in innovation processes. This is particularly important for 

international firms that have access to information from different locations 

which can support their sustainable competitive advantage. It is however not 

self evident that the information which the firm has access to will be 

transferred and utilized in innovation processes. Given the need for the 

development of new managerial processes, the potential impact of the use of 

information systems, and lack of research on the topic, there is a need for 

understanding which factors have an impact on the utilization of external 

information in innovation processes of international firms.  

1.3 Motivation 

The research interest behind this dissertation was initially rooted in the 

authors experience working for companies that served innovative firms as well 

as my participation in the development of information technology solutions for 
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a number of companies. Utilizing relations with leading companies in their field 

of specialization and taking their managers and technical experts to production 

firms where they shared information from their wealth of knowledge and 

research initiatives convinced me that there was much to learn for my clients 

from external sources of knowledge. I often wondered in fact, why the 

companies were doing so much by themselves. Based on the limited 

information I had from academic literature, I was concerned that it might harm 

the competitiveness of the firms I was supporting if they diversified their efforts 

too much in this very fast changing environment, where specialization was a 

common buzzword. Even though they could possibly do a number of things 

themselves, too much diversification might harm their sustainable competitive 

advantage due to limited resources and the need for focusing their efforts on 

staying in the forefront in their specialized field of expertise.  

Research has shown that the average period which firms can sustain their 

competitiveness has decreased over time, suggesting that there is a need, even 

for leading companies, to gain an insight into capabilities that contribute to their 

ability to achieve sustainable competitive advantage (Zwass, 2003). Further to 

my interest in supporting managers, I have always been inclined to gain a deep 

theoretical understanding of things, learning why and how certain factors have 

an impact on the performance of firms and preferably make a contribution to 

both theory and managerial practices. My initial review of the literature 

indicated that although there was a considerable research on capabilities that 

have an impact on the innovation performance of firms (Pavlou & El Sawy, 

2006) or specific capabilities (cf. Davenport, Prusak, & Prusak, 1997; Leonard-

Barton, 1992; Szulanski, 1995), there was lack of research specifically oriented 

towards capabilities that have an impact on the utilization of external 

information in innovation processes. As these results indicated a gap in the 

theory it was not difficult to choose or develop a topic for my PhD dissertation. 

As I was teaching international marketing and international business at the 

Masters program in the School of Business at the University of Iceland, I was 

furthermore interested in gaining an insight into the extent to which they could 

utilize the wealth of information that they have access to through their foreign 

subsidiaries, a topic which was in fact well supported in the literature (Bartlett 

& Ghoshal, 1986). Having selected the topic for investigation and reviewed 

briefly the academic literature, supported my idea, and the final topic of the 

research emerged. It came apparent that the access to external knowledge and 

transfer of information contributed significantly to the innovativeness of 

international firms (Caloghirou, Kastelli, & Tsakanikas, 2004; Tsai, 2001). The 

conclusion was to identify capabilities that have an impact on the utilization of 
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external information in innovation processes of international firms, and which 

of them contribute most to their innovativeness, with a specific focus on the role 

of information systems for that purpose. 

Early in my PhD journey I attended the EDEN doctoral seminar on 

research in continuous innovation (CI) which further narrowed the focus of 

my research within the CI framework. I was convinced that I could make, at 

least a reasonable contribution to both theory and practice by gaining an 

insight and providing academics and practitioners with further knowledge 

on how managers of international firms can enhance the innovativeness of 

their firms through an effective utilization of external information. These 

results as well as my eagerness to learn more and complete my PhD degree 

provided sufficient motivation to proceed with my research. 

1.4 Background of the study and research questions 

This research is conducted within the framework of the theory of continuous 

innovation (CI) processes. The CI theory emphasises two important issues. 

Firstly the performance of innovation processes is not only viewed as the 

outcome of the innovation projects, but also the learning that will take place 

as the result of the innovation project. The importance of implementing 

processes that stimulate learning is emphasised, such that new information 

and experiences from the innovation projects will be objectively utilized to 

enhance the firms‟ innovation capability (Boer et al., 2001; Gieskes, 2001). 

Secondly the theory emphasizes that innovation should not be the 

responsibility of specific group of people working in isolation on R&D 

projects, but the whole organization, including stakeholders internal and 

external to the company (Boer et al., 2001). Therefore, all employees, 

shareholders and other stakeholders should be well aware of the importance 

of their potential contribution to innovation processes and be proactive in 

sharing information which they access through their relationships with the 

internal (e.g. other departments) and the external environment. The theory 

refers to all types of innovations. It applies to radical innovations (cf. 

McDermott & O'Connor, 2002; Tushman & Anderson, 1986) as well as 

small scale improvements of products and services (Candi, 2008; Flynn, 

Dooley, O'Sullivan, & Cormican, 2003; Rothwell & Gardiner, 1985).  

Soosay, Hyland et al (2008) define continuous innovation as: “a process of 

successively applying new ideas and methods of improvement in the 

organisation, requiring a methodical, programmed, incremental or radical 

approach throughout the company involving all employees in the organization” 

(p.162). To complement their resources and capabilities, and to meet the 
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demand for faster speed to market of new products, firms do increasingly co-

operate and involve customers and partners outside the organisational 

boundaries and which are at times transnational (Capello, 1999; Soosay et al., 

2008). Following these changes firms need to emphasize their managerial skills 

for successful co-operation in inter-firm relationships and to effectively increase 

learning from their external relationships. The ensuing organization will be an 

open and networked organization that focuses on continuous innovation and 

learning, in which suppliers, customers and even competitors will become a 

part (Boer & Gertsen, 2003). 

Successful continuous innovation is beneficial to a wide range of 

stakeholders, including customers, employees and owners/shareholders of 

companies. Achieving such benefits requires company-wide involvement and 

commitment, cross-departmental and inter-organisational collaboration, 

continual learning (and unlearning), and deep insight into the innovation 

process (De Luca & Atuahene-Gima, 2007). Continuous innovation is an 

essentially cross-disciplinary field of research. In the CIMA
1
 final report for a 

research carried out by partners of CINet
2
 in Europe and Australia (ESPIRIT-

project-26056, 2002), new product development projects are defined as:  

“steps within a more general process of continuous product 

innovation that, besides involving more products within a family, 

includes phases of the product life cycle that follow the launch on the 

market (fig. 1.1). Evidence from best practice companies, for 

instance, shows how manufacturing, maintenance and service, though 

not integral parts of product development, can still provide valuable 

feedback and additional opportunities to improve products. In this 

perspective product innovation is a continuous and cross-functional 

process involving a growing number of different competencies inside 

and outside the organization. Managing the sharing and transfer of 

knowledge within this process can be a powerful competitive 

weapon, but requires new managerial skills.” (ESPIRIT-project-

26056, 2002, p. 36).  

Figure 1.1 depicts the utilization of information within the organization 

and the main routes of feedback provided from various phases of the 

product life cycle as well as between departments. The examples of 

knowledge transfer highlighted in the figure are;  

                                                      
1
 Euro-Australian co-operation centre for Continuous Improvement and innovation 

MAnagement 
2
 Continuous Innovation Network 
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 Knowledge transfer between different phases within one 

innovation process (1, 2, 3) 

 Knowledge transfer within one phase between different innovation 

processes (4, 6) 

 Knowledge transfer between different phases of different 

innovation processes (5, 7, 8, 9) 

Adapted from: Bartezzaghi, Corso et al. (1998) 

Figure 1-1: Knowledge management in continuous innovation.   

It is emphasised that it is not only the transfer of information or knowledge 

that is important, but also the consequent learning that takes place both within 

each innovation process or projects and between innovations processes from the 

information transfer (Gieskes, 2001). The information does therefore not only 

have a direct impact on the generation of innovations, but also enhances the 

firms‟ innovation capability. As can be seen from the figure, the information is 

not only generated within in the firm, but also from external sources, such as 

information generated during the instalment and improvements during use, both 

which are accessed through relationships with customers. In international 

companies these relationships are accessed through managers and employees at 

different locations that may not be well connected to managers of new product 

development. The model depicted in figure 1.1 provides an insight into some of 

the sources of external information. The model furthermore suggests that there 

is a need for processes which enhance the awareness of the potential impact of 

information on innovations and support its transfer and use. 

The introduction and the motivation of the research indicated three issues or 

topics that contribute to understanding how firms utilise external information in 
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their continuous innovation processes. The first topic is that the sources and 

access to information have an impact on the extent to which firms can utilize 

external information. The second is that organizational processes and customs 

have an impact on the extent to which the information is transferred and used. 

The third topic is that the use of information systems will most likely contribute 

to performance in innovation processes, particularly in international firms 

which operate across different locations and time zones. 

This research takes a sociotechnical system (STS) perspective with respect 

to the use of information systems. The STS perspective considers the 

organization to be made up of a social subsystem (the people, e.g. employees 

that have access to the information) using tools, techniques and knowledge (the 

technical subsystem, e.g. information systems) to produce input which is 

valuable for the firm. The success of the firm depends upon the compatibility 

between its three subsystems (Shani, Grant, Krishnan, & Thompson, 1992, 

citing Pasmore (1988) and Pava  (1984)). It is therefore important that all the 

factors that have an impact on the firms‟ success are aligned and in such a way 

that they contribute to the overall objective, which in this study is focused on 

the use of external information that the firm has access to. Figure 1.2 depicts the 

overall framework for the research. 

Figure 1-2: The overall research framework 

The framework and the emphasis on the holistic approach 

introduced in figure 1.2 prompted four research questions. The first 

question aims at identifying the sources of external information 

originated in different operation units of international firms. Previous 

research has already indicated sources of external information (Cho, 

Cheng, & Hung, 2009; Frishammar & Horte, 2005; Kim & Atuahene-

Gima, 2010), but it is of importance to identify which of them are most 

important in this research as it may contribute to an understanding and 

interpretation of the research results.  
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RQ 1. What are the main sources of external information that 

contribute to innovation performance of international firms?  

The second research question is centered on the identification of how 

the firms can gain access to external information. It is specifically focused 

on the impact the profile of managers has on the access to external 

information as an answer to the question might contribute to issues that 

managers can have an impact on, such as training or human resource 

management (HRM). 

RQ 2. What impact has the profile of managers on the access to 

different sources of external information?  

The resource based view (RBV) contributes to the identification of 

capabilities that are important for the sustainable competitive advantage of 

firms. Although a number of capabilities have been identified in the 

literature, there is scant research on which of them are most important for 

the transfer and utilization of external information and what their impact is 

on the innovativeness of international firms. The third research question is 

intended to fill this gap. 

RQ3a.  Which capabilities contribute most to the utilization of 

external information   in innovation processes? 

RQ3b.  What is the impact of the capabilities on the innovative-

ness ofinternational firms? 

Previous research has revealed that the only information technology 

capability that contributes to the sustainable competitive advantage of firms 

is managerial IT skills. The impact of managerial IT skills on the 

performance in competitive advantage in new product development in 

turbulent environments has been confirmed (Pavlou & El Sawy, 2006), as 

well as its impact on the sustainable competitive advantage of firms (e.g, 

Mata, Fuerst, & Barney, 1995). The literature did however not reveal any 

research that investigates the impact of managerial IT skills on the 

innovativeness of international firms. The fourth research question is 

particularly aimed at filling this gap.  

RQ4 Is there a relationship between managerial IT capabilities 

and the innovativeness of international firms considering 

the impact of supporting capabilities? 
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The research question does not assume that managerial IT skills will 

have an impact on the innovativeness of firms as it has not been confirmed 

in an empirical research. The question furthermore acknowledges that it is 

not sufficient to view the association between managerial IT only and the 

firms performance due to the interrelationships with other complementary 

capabilities. This is particularly important as the literature confirms that the 

impact of managerial IT skills on the firms‟ performance will be affected by 

other complimentary organizational resources (Melville, Kraemer, & 

Gurbaxani, 2004).  

1.5 Definitions 

This research covers a broad spectrum of issues relating to the utilization of 

external information in continuous innovation processes and the impact of 

managerial IT skills on innovativeness of international companies. The 

research title, “Utilizing External Information in Continuous Innovation 

Processes: The impact of managerial IT skills and supportive capabilities 

on the innovativeness of multinational companies” includes a number of 

terms that warrant explanation. 

The word, “utilizing” used in the title, sets the scene for the research, 

which is to contribute to the understanding on how firms can utilize the 

information it has access to. It follows a definition in a number of many 

dictionaries, such as “put into service; make work or employ for a particular 

purpose or for its inherent or natural purpose”. The objective is to 

investigate how the firm can make use of external information to support 

their innovation processes. It includes the identification of the means 

through which the firm has access to it, the features of organizational 

processes, forms and customs that have an impact on the extent to which the 

information is transferred, and factors that have an impact on the 

effectiveness of using the information for innovation processes in 

international firms.  

External information refers to all information that is originated outside 

the boundaries of the firm and is accessed through relationships employees 

or stakeholders have with the external environment. Once the firm has 

accessed the information and learned from it, the information is no longer 

external. External information does therefore only relate to information 

from external source that is new to the firm at the time it is accessed. The 

definition therefore relates to the specific firms‟ perspective, but not to the 
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external environment of all firms. The information can therefore still be new 

and external to other firms that have not yet accessed it. 

Managerial IT skills (managerial information technology skills) refers to 

the extent to which managers are aware of how the use of information 

technology (including information systems) contributes to the improvement 

of business processes. More specifically, they refer to the extent to which 

line managers understand the potential use and benefit of utilizing 

information technology in the firms‟ processes and the extent to which 

information technology managers understand business opportunities and 

priorities (Bhatt & Grover, 2005).  

Further to managerial IT skills, a number of supporting capabilities 

contribute to the innovativeness of firms. They relate to capabilities that support 

the innovativeness of firms, including the transfer of external information and 

may enhance the impact of managerial IT skills on the firms‟ performance. This 

research will aim at identifying capabilities that support the utilization of external 

information and their impact on the innovativeness of firms. 

One of the most important definitions is the innovativeness of firms. 

Several issues make the concepts of innovation capability and 

innovativeness extremely challenging and difficult to analyse. Firstly, the 

literature appears to use the concepts interchangeably and does frequently 

not distinguish between them. Secondly, some articles are focused on 

product innovativeness which has been defined as the product's degree of 

novelty, that is, its level of newness in relation to the firm and the outside 

world (Song & Montoya-Weiss, 1998) as opposed to the firms‟ 

innovativeness which refers to the notion of openness to new ideas as an 

aspect of a firm's culture (Hurley & Hult, 1998). One of the early definitions 

of the firms‟ innovation capability is the ability of the organization to adopt 

or implement new ideas, processes, or products successfully (Burns & 

Stalker, 1961). When combined with resources and other organizational 

characteristics, innovativeness creates a greater capacity to innovate as it 

has an impact on the generation and utilization of new ideas.  

Although external information will have an impact on many facets of 

the firms‟ innovation capability, innovativeness appears to be a more 

suitable construct to measure how effectively the firm utilizes external 

information. The main argument is that although innovativeness is reflected 

in the firm‟s innovation performance, its relationship with the overall 

performance in innovation processes is less direct, including the number of 

new products introduced to the market due to various other phases of the 

innovation process which do not necessarily benefit as much from external 
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information. As an example, even if the firm is open towards new ideas, it 

may not be reflected in its overall innovation performance if lack of 

capabilities related to the other phases of the innovation process prevents 

new ideas to be utilized. However, if the firm is not open to new ideas, its 

innovation performance will be limited, even if the firm‟s capability in later 

phases of the innovation process is high. 

A multinational company has been defined as an enterprise that owns and 

controls value adding activities in more than one country and takes full advantage 

of the geographical distribution of natural and created assets (Dunning & Various, 

2000). For this research, the multinational company is assumed to be an 

organisation with one or more business units operating in different markets.  

1.6 The structure of the dissertation 

The introduction chapter has stressed the increased importance of 

innovation in firms and the problems that companies face in utilizing 

external information in their innovation processes. These issues determine 

the scope of the literature review in chapter 2 which identifies and 

summarises the literature that contributes to the development of the research 

questions and the research model. Chapter 3 introduces the research model, 

which summarises capabilities indentified in the study that have an impact 

on the transfer of external information and contribute to the innovativeness 

of firms. The methodological issues are discussed in chapter 4, including 

discussion on the research strategy and design, and the development of the 

research methodology. The chapter includes a discussion on the choice of 

questions applied in a survey which was conducted as part of the research, 

the individual question content, and approach used to conduct the survey, 

and concludes with a discussion of a qualitative research that supports the 

overall research strategy. Chapter 5 covers that data analysis, including a 

description of collecting the data, examining and screening, analysing and 

reporting the data. It includes a brief introduction of the research problem 

and the development of a revised research model. The previous chapters 

build a platform for a discussion on the findings and conclusion, which is 

the subject of chapter 6, which summarises and concludes previous 

chapters. This dissertation concludes with chapter, which reflects on the 

theory, discusses limitations and strength of the research carried out, and 

highlights the contributions. The final sections of the chapter reflect on the 

research background, process as well as suggestions for future research, and 

concluding remarks. 
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2 Literature review 

2.1 Introduction 

The main goal of this chapter is to describe the theoretical background for the 

research, in order to highlight the starting point of the research, and then to 

facilitate the understanding of its original contribution. As stated in the 

introduction, the research interest underpinning this research is to identify factors 

and capabilities that have an impact on the utilization of external information and 

the innovativeness of international firms. The research furthermore explores if 

and under which conditions the use of information technology supports the 

transfer and use of external information in continuous innovation processes from 

the resource based view (RBV) perspective. 

The process of identifying the literature for this research was 

conventional. The key areas of the subject were identified and the literature 

scanned to find the main contributions, both in theory, and in practice. As 

the literature scanning process progressed, the key references emerged and 

the key contributions were identified. There was a pre-mediated choice of 

using leading journals where possible, even though authors had published 

books on the subject. This was done in order to safeguard against references 

that would be deemed to be too colloquial or otherwise non preferable in 

terms of academic standards.  

The most difficult issue, which was also a challenge, was to understand and 

combine contributions coming from different streams of literature that address the 

topics related to this research. In this chapter an overview of the theoretical 

background is provided. The final section of the chapter is dedicated to the 

development of a research model, based on the theoretical background for the 

research. Literature which is relevant for this research comes from studies on 

innovation, strategy, networking, and IT management. These streams of literature 

are extremely comprehensive, and so, in order to focus the overview of the 

background theory in this chapter, the contributions have been assessed in terms 

of their relevance. 

 What are the main phases of innovation processes and to what 

extent can they be supported with external information? 

 What are the main sources of external information and what factors 

have an impact on information sharing and interaction that 

contributes to the utilization of the information? 
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 Which capabilities support the utilization of external information in 

innovation processes and how do they contribute to the 

innovativeness of international firms? 

 In which way does information technology support the utilization 

of external information in innovation processes? 

Even though every attempt has been made to identify major 

contributions, it should never be over-emphasised that no literature review 

for such a project can be exhaustive enough, but even though, it covers the 

mainstream of ideas and reflections on the subject at a given point in time. 

The contributions of the main streams of theory to the literature review 

are depicted in figure 2.1. As can be seen from the figure, most of the 

streams of theory only have an impact in a focused way into their respective 

sections of the literature review, except the strategic literature which 

contributes throughout all the sections. This is due to the fact that this 

research takes a resource-based view (RBV), which is focused on resources 

and capabilities that contribute to the sustainable advantage of firms. The 

RBV assumes that value is a function of the way in which these resources 

are managed, which is the main foundation for this research. The strategic 

literature, particularly the RBV, is therefore interwoven into a number of 

sections in all of the chapters. 

2.2 Innovation processes 

In exploring the relationship between performance in innovation processes 

and the utilization of external information it is first necessary to understand 

the nature of innovation, how it occurs and in which phases of the 

innovation processes external information can be utilized. Several theories 

have been developed that explain the nature of innovation and how it 

occurs. Rothwell (1992) provided an overview of the development of 

models for industrial innovations, which provide an insight into the 

potential use of external information in innovation processes. The models 

develop from: 

“the simple linear „technology push‟ and „need pull‟ models of the 

1960s and early 1970s, through the „coupling model‟ of the late 

1970s to early 1980s, to the „integrated‟ model of today. The latter 

(the 4th Generation innovation process) marked a shift from percep-

tions of innovation as a strictly sequential process to innovation 

perceived as a largely parallel process” (Rothwell, 1992, p. 221). 

For this research the 3
rd

, 4
th
 and the 5

th
 generations are most relevant.  
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The 3
rd

 generation model depicted in figure 2.2, which Rothwell refers 

to as the „coupling model‟ provides a useful insight into the potential use of 

external information in innovation processes. According to this model the 

innovation process is sequential and is divided into a series of 

interdependent stages and feedback from previous stages. The model 

furthermore shows the inter-organizational and external connections that 

create a complex net and potential impact from the society and technology.  

Figure 2-1: The contributions of theory to the literature review 



Innovation processes  

16 

According to the model, three types of information contribute to the 

innovation process. Firstly, the generation of ideas is derived from 

information on new needs and new technology. Secondly information on the 

needs of the society and the marketplace contribute to various phases, and 

are of particular importance for marketing and sales and to the testing of 

prototypes (Bonner, 2010). Thirdly, information on new technology or 

production methods contributes particularly to the research and 

development phase, prototype testing and manufacturing (Karlsson, Taylor, 

& Taylor, 2010; Powell, Koput, & SmithDoerr, 1996). Both types of 

information contribute to some extent to all the phases of the process, as 

they might offer an early indication for a need to revise the product, to make 

adjustments in the production methods, or even cancel the innovation 

project after it has started due to market or technology related issues. The 

information does therefore not only contribute to the phases sequentially, 

but to a continuous review through all the phases of the innovation project, 

independent on if it evolves around product or service innovation (Thrane, 

Blaabjerg, & Møller, 2010). 

Adapted from Rothwell (1992) 

Figure 2-2: Third generation - model of innovation processes 

According to the 4
th
 generation innovation process theory, referred to as the 

functional integration innovation process theory (Rothwell, 1992), different 

functions of the firm which are responsible for the new product design and 

development are involved parallel. The core feature is to combine the expertise of 

the different specialists in order to reduce the time to complete the project and 

reduce the work needed at later stages of the process (Schilling & Hill, 1998). 

The 5
th
 generation is based on the 4

th
 generation process, but highlights the need 

for continuous change. It emphasises efficiency and speed, which is mainly 

achieved through information efficiency and continuous communication across 

the innovation network. The underlying strategy elements in the 5
th
 generation 

innovation process are shown in table 2.1 
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Table 2-1: Strategy elements in Fifth generation innovation processes 

Time-based strategy (faster, more efficient product development) 

Development focus on quality and other non-price factors 

Emphasis on corporate flexibility and responsiveness 

Customer focus at the forefront of strategy 

Strategic integration with primary suppliers 

Strategies for horizontal technological collaboration 

Electronic data processing strategies 

Policy of total quality control 

Adapted from: Rothwell (1992) 

As can be seen from the table, external information plays an important role in 

a number of the elements. Firstly, customer focus requires feedback from 

customers and information from the market, which relates to needs from society 

and the marketplace according to the 3
rd
 generation model. Strategic integration 

with primary suppliers and horizontal technological collaboration contributes to 

staying at the state of art in technology and production. Electronic data processing 

strategies indicate the importance of using information technology in innovation 

processes. Finally, flexibility and responsiveness contributes to the adaptability of 

the firm which contributes to how successfully the firm is in utilizing new 

information in their processes.  

2.2.1 Continuous innovation 

Following a Euro-Australian co-operation, a research initiative on 

continuous innovation was conducted with the support of the European 

Continuous Improvement Network (EuroCINet). The overall objective was 

to assist companies in stimulating the process of continuous improvement in 

product innovation (ESPIRIT-project-26056, 2002). In more detail the 

research objectives were formulated as follows (original phrasing in the 

research proposal, 1997): 

 Describe how companies stimulate a process of continuous 

improvement (CI) of their product innovation capabilities by 

facilitating a diffuse of continuous flow of knowledge both within 

their organizational boundaries and with other organizations. 

 Explain this process in terms of specific barriers and enablers to CI 

of product innovation capabilities. 
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 Identify contingencies which drive the choice of specific enablers, 

with particular reference to companies competing in global 

environments. 

 Explore the effects of different choices in terms of performance 

and capabilities. 

 Suggest companies‟ actions to foster CI and knowledge transfer in 

product innovation processes coherently with their specific 

objectives and characteristics. 

 Derive implications for actions at the regulatory and infrastructural 

levels, to enhance co-operation between Europe and Australia. 

A major result of the research initiative was the development of a 

model, referred to as the CIMA model (figure 2.3) which explains the 

relationship between variables that have an impact on performances in 

continuous innovation processes and contributes to the understanding of 

continuous learning within product innovation processes (Boer et al., 2001). 

Adapted from: Boer, et al. (2001) 

Figure 2-3: Relationship between variables in the CIMA model.   

Performances are the result of improvement activities carried out in the 

product innovation process. It can be 'measured' by, for instance, looking at 

the generation of improvements and the diffusion of improvements and 

learning experiences within and between product innovation projects. 

Improvements in performances are achieved by a set of behaviours 

enacted by individuals, such as creating, using and transferring knowledge; 

aligning improvement activities with strategic goals and objectives; and 

experimenting with new solutions.  

These behaviours can be influenced by the implementation and 

application of levers. Levers or enablers are mechanisms that managers use 

Behaviours

Capabilities

Levers Performances

Contingencies
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when managing learning in product innovation processes, even though they 

may not be consciously trying to stimulate learning. If adequately oriented, 

however, these mechanisms can have a substantial influence on a firm‟s atti-

tudes and practices in creating, storing and transferring knowledge. 

Examples of categories of levers include strategic planning and policy de-

ployment, organisational integration mechanisms, project planning and 

control, performance measurement, design techniques and methods, 

computer-based technologies, and human resource management activities. 

Contingencies are factors that influence the choice of levers to foster 

behaviours (for instance the size of the company, the market situation, and 

product and process complexity). Some of the contingencies are external 

and can not be affected by the firm, but other contingencies can be 

influenced by the firm, such as by strategy and management actions.   

Capabilities can be described as integrated stocks of resources that are 

accumulated over time through learning or established through deliberate 

decisions. These stocks of resources include internalised behaviours, 

technical skills, organisational routines, and corporate assets (i.e. 

information systems, databases, libraries, tools, and handbooks). The level 

of a company's CI (continuous innovation) capabilities determines the 

efforts that are needed to stimulate the corresponding behaviours.   

2.2.2 Exploration and Exploitation 

The importance of the relationship between exploration of new possibilities 

and exploitation of old certainties or existing capabilities, that has its roots 

in a seminal article by March (1991a), has been emphasized by many 

scholars (e.g. Boer & Bessant, 2003; Christiansen, Kjær, & Mouritsen, 

2000; Jayanthi & Sinha, 1998; Leonard-Barton, 1998; Peterson, 2002; 

Soosay & Hyland, 2008). According to March (1991) exploration has a 

variety of forms and includes “things captured by terms such as search, 

variation, risk taking, experimentation, play, flexibility, discovery and 

innovation” (p. 71). Exploitation emphasis on the other hand control and 

includes “such things as refinement, choice, production, efficiency, 

selection, implementation and execution” (p. 71). Exploration is thus 

undefined and drawn from the dark, whereas exploitation is to a 

considerable extent built on what is already known. Both exploitation and 

exploration are essential for organizations, but they compete for scarce 

resources. Although exploitation is attractive since it leads frequently to 

short term profits, too much focus on exploitation may be self-destructive 

for firms in the long run. It is essential for firms to allocate some of their 
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resources towards exploration in order to sustain flexibility and reduce the 

risk of losing their competitiveness in the future.   

Firms that develop greater and greater competencies in exploitative 

activities loose opportunities that they could identify in exploration 

activities and they might fall into what has been referred to as the „success 

trap‟ (Jayanthi & Sinha, 1998). Firms that focus their innovation activities 

exclusively on improving production efficiency, quality and reliability of 

existing products may find that the plant becomes obsolete and that its 

products become outdated in the market place, a problem that is 

increasingly common with shortening life cycles of products. Firms may 

also face the risk of falling into what has been referred to as the „failure 

trap‟ by focusing exclusively on exploration, thus loosing the returns from 

their existing knowledge and experimentation.   

March (1991a) argues that returns from exploration are systematically less 

certain, more remote in time and organizationally more distant from the locus 

of action and adoption than returns from exploitation. The search for new 

ideas, markets, or relations has less certain outcomes, longer time horizons, 

and more diffuse effects than further development of existing knowledge, 

ideas and capabilities. The relevance of exploration is particularly high for 

manufacturing operations of high technology plants in which there are 

“dynamic tension between innovations related to the current demands of the 

market place and innovations related to future demands of the market place” 

(Jayanthi & Sinha, 1998, p. 473).  

March defines organizations as a coalition of individuals (March & Cyert, 

1963) and discusses the impact of exploration and exploitation on learning and 

the beliefs of the individuals in an organization. In a simulation study, March 

shows that individuals and organizations reach equilibrium when the 

individuals change their beliefs through socialization to reach a common 

understanding. The organization learns when it adapts to the beliefs of 

individuals, and the code of beliefs converges over time. Individual knowledge 

will thus become homogenous and identical to the code, although this 

knowledge is not necessarily accurate. This can be harmful to innovation and 

competitiveness, particularly in a dynamic environment, where innovativeness 

is related to the diversity of knowledge the firm has access to (Rodan, 2002; 

Rodan & Galunic, 2004). The heterogeneity of knowledge depends on the 

knowledge the individuals possess and the diversity of knowledge which 

individuals are exposed to within or outside the firms‟ boundaries (De Clercq & 

Dimov, 2008; McAdam, O'Hare, & Moffett, 2008). Rodan (2002) found that 

managers‟ performance benefits from increasing diversity of knowledge among 
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their contacts and they suggest that performance relies on knowledge 

heterogeneity and on a process of knowledge synthesis involved in the 

generation of new ideas. 

According to the organizational learning theory the tensions can be 

framed as the problem of balancing between exploitation and exploration 

(March, 1991a; Sutcliffe, Sitkin, & Browning, 2000; Wielemaker, Elfring, 

& Volberda, 2001). Organizations make explicit and implicit choices 

between the two. ”The implicit choices are buried in many features of 

organizational forms and customs, for example, in organizational 

procedures for accumulating and reducing slack, in search rules and 

practices, in the ways in which targets are set and changed, and in incentive 

systems” (March, 1991a, p.71). 

Orihata et al. (2000a) developed a model (figure 2.4) that explains the 

innovation process in terms of the relationship between the exploration and 

exploitation spin cycles, including explanation of various sub-processes.  

Adapted from: Orihata and Watanabe (2000b p. 443)   

Figure 2-4: Semiotic model of exploration spinning cycle.   

The model is based on a research carried out by Clark and Fujimoto 

(1990) aimed at analyzing industry-market interaction in the innovation 

process at the micro level. They coined the term „spin cycle‟ for the 

interaction in the innovation process, which can be both an “exploration 
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cycle” in which entirely new products are created, and “exploitation cycle”, 

in which already existing products are further refined in order to fit the 

demands of the market (Clark & Fujimoto, 1990, p.440). The exploration 

and exploitation spin cycles are composed of the three and four roles 

presented in table 2.2. The objective of developing the term for „spin cycle‟ 

was an attempt to explain the causes of radical innovation. Entirely new 

products are created in the exploration cycle, but already existing products 

are refined in the exploitation cycle.  

Table 2-2: The roles of Exploration and Exploitation spin cycles 

Exploration spin cycle Exploitation spin cycle 

Perceiving latent needs 

Creation of new product concepts 

Production of a model prototype 

Product development 

Product development 

Delivery process 

Diffusion process 

Inducement (feedback) 

Source: (Orihata & Watanabe, 2000a) 

The exploration spin cycle has three roles, perceiving latent needs, 

creating new product concepts based on the latent needs, and third, 

producing a prototype make latent needs emerge. It begins with the 

inducement process with a flow of information about consumer needs emanating 

from the market, and ends with a product concept. The inducement is an invisible 

process that starts at the institutional trajectory and represents a flow of 

information or “knowledge”. It is in fact an important, hidden part of the whole 

innovation process. The exploration spin cycle is thus supported by external 

information that needs to be transmitted to the members of the new product 

development (NPD) team in order to be exploited. Orihata and Watanabe 

(2000a) provided examples of companies in the consumer electronic 

industry which made special efforts to gather implicit or “tacit” information 

as well as explicit information through ordinary face-to-face conversation, 

utilizing direct customer contact at the retail level to gather information on 

the latent needs. The example confirms that firms have access to valuable 

information for their innovation processes through direct contact with 

customers at their subsidiaries in international markets. 

The main objective of the exploitation spin cycle is the refinement, or 

incremental innovation of existing products to make them more responsive to 

market needs, or to maintain or extend competitive advantage over one‟s rival 

products. It consists of four processes, product development, delivery, diffusion 
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and inducement. The inducement process is a flow of information and starts 

with the institutional trajectory and ends with a product concept. It refers to a 

flow of information and knowledge which induces product innovation. The 

process may be regarded as a semiotic process (Eco, 1976) “whereby the 

context of institutional trajectory (the set of circumstances of the institution) is 

interpreted, and the contents „signified‟ by the product are crystallized” (p. 

443). This is highly related to the RBV which emphasises that firm specific 

knowledge contributes to sustainable competitive advantage of firms since 

competitors cannot copy a strategy that is extensively interwoven into the 

history and interrelationships within the firm.  

The model emphasises the importance of the exploration and 

exploitation cycles, as well as the firm specific information and resources 

originated in the institutional trajectory. The strategic direction reflects the 

biases, points of view and desires of the firm and the members of the new 

product development team. Technological innovation has an impact on the 

outcome of the exploration spin cycle, but in order to bring about product 

innovation, technological innovation must be preceded by the product 

concept, which is based on strategic direction, interpretation and 

institutional context (Orihata & Watanabe, 2000a) (Fig. 2.5). The strategic 

direction reflects the biases, points of view and desires of the firm and the 

members of the new product development team. Technological innovation 

has an impact on the outcome of the exploration spin cycle, but in order to 

bring about product innovation, technological innovation must be preceded 

by the product concept, which is based on strategic direction, interpretation 

and institutional context (Orihata & Watanabe, 2000b). Due to the many 

locations, and multiple sources of information on a global scale, the process 

is particularly suitable for explaining the interaction and product 

development processes in international firms. 

2.2.3 International diversity 

A variety of sources of external information for innovation processes are 

available for firms, particularly firms that have operations in international 

markets. The need for having fast access to the information was supported 

by Hagedoorn and Schakenraad (1994), who attribute the increased pace of 

innovation to “the rapid changes in technological development, the 

necessity of quick pre-emption strategies, complexities and surrounding 

technological developments, and the necessity for large firms to monitor a 

wide spectrum of technologies” (p. 291).  
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Subsidiaries of international firms have access to market information from 

direct contact with customers through sales and service, and through co-operation 

with partners outside the boundaries of the firm (Stock & Tatikonda, 2008; Tether 

& Tajar, 2008). The theory of continuous innovation indicates that firms can 

access information from customers through manufacturing, maintenance and 

service through the users of different products. Therefore it can be expected that 

firms that operate in international markets have access to more information from 

different markets which they can utilize in their product innovation processes than 

firms that have operations only in their home market (Boer et al., 2001; ESPIRIT-

project-26056, 2002). 

Zahra, Ireland et al (2000) developed a model that explains how 

international diversity  affects technological learning and performance (fig. 

2.5). International diversity denotes a firm‟s reliance on foreign markets and 

refers to; the number of countries in which the firm operates (Tallman & Li, 

1996), the technological diversity of the collection of foreign markets 

(Tallman & Li, 1996), the number of diverse social cultures of the countries 

in which the firm operates (Hofstede, 1980; Hofstede, Neuijen, Ohayv, & 

Sanders, 1990), the geographic diversity of foreign markets (Sambharya, 

1995), and the number of foreign segments targeted by the firm (Morrison 

& Roth, 1992). The diversity provides exposure to new and diverse ideas 

from multiple market and cultural perspectives (Hitt, Hoskisson, & Kim, 

1997; Tallman & Fladmoe-Lindquist, 2002; Zahra et al., 2000) and provides 

an opportunity to pool together knowledge developed in different markets.   

Adapted from: Zahra, Ireland et al. (2000) 

Figure 2-5: A knowledge integration model.   
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Modes of international entry relate to the stage theory (e.g. Johanson & 

Vahlne, 1977), and refers to the control and involvement the firm has on the 

management of its foreign operations. High-control typically requires 

closeness to a market and its customers, and therefore increases the 

exposure to different information sources. A  firm  using  high-control  

entry-modes  in  international  markets  is  likely  to  experience more 

radical learning than firms using lower-control entry modes. Indirect entry 

modes, involving close relationships with alliance partners provide insights 

into other firms‟ research in progress and products being developed for 

commercial purposes. 

International diversity and modes of international entry have an impact on the 

breadth, depth and speed of technological learning. Exposure to diverse foreign 

markets facilitates system openness and promotes technological learning (Kim, 

1997). International diversity furthermore fosters involvement in established 

network of manufacturers and other technology providers, which in turn increases 

technological learning. Exposure to, and direct involvement with business and 

customers in multiple countries is an important means of learning by doing and 

promotes deeper technological learning (Ganesh, Kumar, & Subramaniam, 

1997). Diverse ideas and capabilities encountered in international business 

operations (Zander & Kogut, 1995) produce combinative knowledge which 

contributes to technological learning. The extent to which a firm can utilize 

information from its international corporate diversification depends on its 

capability to transfer knowledge to its subsidiaries and how its local subsidiaries 

effectively utilize that knowledge (Fang, Wade, Delios, & Beamish, 2007). 

Zahra, Ireland et al‟s (2000) research is only explaining the impact that entry 

mode has on knowledge integration, but not the impact of having existing 

operation in international markets. Knowledge integration can be formal or 

informal (Grant, 1996b) and is also of high importance for established firms that 

have existing operations in foreign markets. Formal knowledge integration 

processes enable the firm to internalise what it has learned in its international 

operations, and permits the firm to capitalize on knowledge that exists in different 

parts of its operations, and utilize the knowledge that it has access to and diffuse it 

throughout the organisation (Ahuja & Lampert, 2001; de Brentani, Kleinschmidt, 

& Salomo, 2010). It can be assumed that the parameters for international diversity 

in Zahra, Ireland et al‟s model applies as well to established firms, and provide an 

indication on how they contribute to the utilization of information originated from 

their operations in international markets.  
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2.2.4 Performance in innovation processes 

Innovativeness enables a firm to offer greater variety of valuable, rare, 

inimitable and differentiated products (Barney, 1991), and has been 

consistently linked to higher firm performance (Calantone, Cavusgil, & 

Zhao, 2002; Deshpande & Farley, 2004). Good performance in a particular 

innovation project alone is not sufficient for the sustainable competitive 

advantage of firms. Hurley and Hult (1998) defined two constructs to explain 

the performance of innovation processes, innovativeness and the capacity to 

innovate. The constructs are based on Zaltman, Duncan and Holbek‟s (1973) 

suggestion of two stages of innovation, initiation and implementation. The 

capacity to innovate relates to the ability of the organization to adapt or 

implement new ideas, processes or products (Burns & Stalker, 1961; Talke, 

Salomo, & Rost, 2010). Hurley and Hult (1998) defined innovativeness as 

“the degree to which an individual, compared to others in the social system 

is relatively early in adopting something new” (p. 517). Innovativeness is 

therefore related to the extent to which individuals in the firm contribute to 

innovations, whereas the capacity to innovate relates more to the firms‟ 

processes and resources, including knowledge of the employees.   

2.2.4.1 The firms innovativeness 

Innovation will only contribute to the sustainable competitive advantage if 

the organization is entrepreneurial (Garud & Nayyar, 1994; Van de Ven & 

Polley, 1992), i.e. if the organization leverages it to enter new arenas, or to 

renew its presence in existing ones. It is therefore necessary that the firm is 

open towards new information, and has the necessary knowledge to utilize 

it. In a seminal article by Hurley and Hult (1998), this openness has been 

referred to as innovativeness, which is an aspect of a firm‟s culture and 

refers to the openness to new ideas, and the firm‟s orientation towards 

innovation. Put differently, innovativeness refers to the organizations 

inclination to engage in innovative behaviour (Menguc & Auh, 2006). It 

“acts in concert with various structural properties of the company to affect 

the innovative capacity of the organization” (Hurley & Hult, 1998, p. 44). 

When combined with resources and other organizational characteristics, 

such as knowledge sharing, learning orientation, trust and norms, 

innovativeness creates a greater capacity to innovate (Calantone et al., 2002; 

Hill, Bartol, Tesluk, & Langa, 2009; Liao, Fei, & Chen, 2007; Quigley, 

Tesluk, Locke, & Bartol, 2007).  
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2.2.4.2 Innovation capability 

The literature on strategic management and innovation management 

provides an insight into innovation capability, which is closely related to the 

firm‟s resources (Barney, 1991; Boer & Bessant, 2003; Brown & 

Eisenhardt, 1998; Guan & Ma, 2003; Romijn & Albaladejo, 2002; Teece, 

Pisano, & Shuen, 1997). Table 2.3 summarises definitions of innovation 

capability from various scholars. Dosi (1988) defines innovation capability as 

“the degree of technological knowledge accumulation and different efficiencies in 

the innovative search process” (p. 1156), aimed at the discovery and development 

of innovations in order to improve techniques of production, and the search for 

new products. Accumulation of knowledge builds up a knowledge base which 

consists of tacit knowledge about the performance of previous generations of 

products, and their typical conditions of use, the productive requirements of the 

users, and so on. The knowledge base is a set of information drawn from previous 

experience and formal knowledge that is built up from cumulative acquisition of 

problem-solving capabilities.  Technology typically involves public aspects as 

well as private ones. There are some public-good elements stemming from 

free flow of information, readily available publications, and so on. The 

public characteristics of technology furthermore relate to the untraded 

interdependencies among technological complementarities, synergies and 

constraints. Arms-length relationships between producers and users and 

informal exchanges of information are therefore a fundamental element in 

the innovation process.  

Based on a literature review, Calantone, Cavusgil et al., (2002), defined 

innovation capability as the capability to develop new knowledge, which is 

likely to lead to state-of-the-art technology. Innovation capability is thus 

related to the organizations‟ learning orientation and learning ability. 

Organizations committed to learning seek a full understanding of their 

environment, including customers, competitors and emerging technologies. 

It is therefore important for managers to encourage their employees to use 

company time to pursue knowledge that may lie outside their immediate 

scope of work.   

It has been argued by several authors that innovation capability is a 

multifaceted dimension (Adler & Shenbar, 1990; Guan & Ma, 2003). Guan 

and Ma (2003) define innovation capability as a special tacit and non-

modifiable asset of the firm, closely correlated with interior experiences and 

experimental acquirement, which facilitates the creation and dissemination 

of technological innovations. They classify innovation capability into seven 

dimensions, learning capability, R&D capability, manufacturing capability, 
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marketing capability, organizational capability, resources exploiting 

capability, and strategic capability (table 2.4), which together contribute to 

the ability to develop and commercialize new technologies and the ability to 

promote and facilitate the creation and dissemination of technological 

innovations. 

Table 2-3: Definitions and external orientation of innovation capability 

Reference Innovation capability 
External orientation of 

innovation capability 

Dosi  

(1988) 

The degree of technological 

accumulation and efficiencies in 

the innovation process. 

Technology involves public 

aspects related to untraded 

interdependencies among 

technical complementarities, 

synergies and constraints, 

developed through informal 

exchanges of information with 

external sources.    

Calantone 

et al (2002) 

The ability to develop new 

knowledge. An organization 

committed to learning is likely to 

possess state-of-the-art 

technology which leads to 

greater innovation capability in 

both products and processes. 

Organizations committed to 

learning seek a full 

understanding of its 

environment, and encourage 

their employees to use 

company time to pursue 

knowledge that may lie outside 

their immediate scope of work.   

Adler and 

Shenbar 

(1990) 

The capacity of developing new 

products, satisfying market 

needs, applying appropriate 

process technologies, adopting 

new product and processing 

technologies to satisfy future 

needs and to respond to 

accidental technological activity 

and unexpected opportunities 

created by competitors. 

The relations that the firm 

establishes with current and 

potential allies, rivals, 

suppliers, customers, political 

actors, and local communities 

contribute to the organization‟s 

technological base capability. 

Guan and 

Ma (2003) 

A special tacit and non-

modifiable asset of the firm 

closely correlated with interior 

experiences and experimental 

acquirement, which facilitates 

the creation and dissemination of 

technological innovations.    

There is an interdependence 

relationship between the total 

improvement of innovation 

capability and export growth.   
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Lall 

(1992) 

Innovation capability depends on 

the firm‟s skills and knowledge 

to effectively absorb, master and 

improve existing technologies 

from accumulation of experience 

of problem solving and by 

identifying and learning from 

external sources of technology. 

The ability to draw selectively 

on others to complement its 

own capabilities.   

Romijn and 

Albaladejo 

(2003) 

Innovation capability is a 

learning process that results in 

technological knowledge and 

skills needed to improve and 

develop technologies.  

Technologies and skills can be 

acquired or imitated from 

external sources. 

Yam, Guan 

et al (2004) 

A strong R&D capability and 

resources allocation capability 

have most impact on innovation 

capability. 

Capability from alliances that is 

included in resource allocation 

is important, particularly for 

small firms. 

Adler and Shenbar (1990) emphasize the significance for firms to assess 

their technological base “to determine its ability to develop new products 

that meet market needs, to manufacture these products using the appropriate 

technologies, to develop or adapt new product and processes to meet 

projected future needs, and to respond promptly to unexpected technology 

moves by competitors and to unforeseen opportunities” (p.26). They define 

the technological base in terms of four dimensions, based on different types 

of assets, technological assets, organizational assets, external assets, and 

projects. The technological assets are a set of reproducible capabilities that 

are the most visible. Organizational assets enable the business to develop 

and deploy the technological assets. External assets are the relations that the 

firm establishes with current and potential allies, rivals, suppliers, 

customers, political actors, and local communities. Projects, which are the 

means by which technological, organizational, and external assets are 

deployed and transformed, are learned behavioural patterns that can 

contribute or detract from technological and business performance and 

should therefore be considered part of the technological base.  

Lall (1992) emphasizes the firm‟s ability to identify its scope for 

efficient specialization in technological activities and to extend and deepen 

it with experience and effort, and to draw selectively on others to 

complement its own capabilities. Among the important characteristics is 

therefore the firm‟s capability and structure for gaining and capitalizing on 

external inputs in their innovation activities, such as by establishing 
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effective linkages with reliable suppliers. The firm‟s skills and knowledge 

contribute to its innovation capability through the possibility to effectively 

absorb technological knowledge and to master and improve existing 

technologies from accumulation of experience of problem solving.   

Table 2-4: Sample definitions of innovation capability dimensions 

Capability dimension Definition 

Learning capability The capacity to identify, assimilate, and exploit new 

knowledge essential for a firm‟s competitive success. 

R&D capability A capability that helps the firm to embrace many novel 

technologies and approaches when developing new 

technological assets. 

Manufacturing 

capability 

The ability to transform R&D results into products, 

which meet market needs, in accordance with design 

requests and that, can be manufactured in batches. 

Marketing capability The capacity to publicize and sell the products, 

understand consumers current and future needs, 

customer‟s access approaches, and competitors 

knowledge. 

Resource exploiting 

capability 

The ability to mobilize and expand its technological, 

human and financial resources. 

Organizational 

capability 

The capacity to constitute a well-established 

organizational structure, coordinate the work of all 

activities towards shared objectives, and influence the 

speed of innovation processes through the infrastructure 

it creates for developmental projects. 

Strategic capability The capacity to adopt different types of strategies that 

can adapt to changes in the environment, and for 

excelling in the highly competitive environment. 

Source: (Guan & Ma, 2003, p. 742) 

2.2.5 Section summary 

Several observations emerge from the literature about innovation processes. 

Firstly, a framework that contributes to the identification of the sources of 

external information was introduced and how it relates to different phases of the 

innovation process. Strategy elements, which are important in continuously 

changing environments, were introduced. These elements contribute to an 

understanding of capabilities that support innovation process through continuous 

communication and information efficiency. An overview of the theory of 
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continuous innovation, which is one of the main foundations for this research, 

was provided. The interdependence of exploration and exploitation in innovation 

processes was explained, providing useful information and support for 

identification of complementary capabilities that are important for innovation 

processes. More specifically, the contributions of the theory of innovation 

processes and performances help setting the scene for this research: 

 External information contributes to the generation if ideas and 

provides valuable input for a review of the different phases of the 

innovation project (Rothwell, 1992), which is important in order to 

adapt to continuous changes in the environment (Lall, 1992; 

Thrane et al., 2010). 

 Performance in innovation process is not only related to the 

outcome of individual innovation projects, but also to the learning 

that takes place, which is particularly important for the 

innovativeness of firms (Boer et al., 2001; Calantone et al., 2002). 

 Firms that have operations in international markets have not only 

access to information from a variety of sources but are also more 

capable in utilizing it for increasing their technological learning 

due to the proximity of their partners with their subsidiaries (Stock 

& Tatikonda, 2008; Zahra et al., 2000). 

 Performance in innovation processes depends on two distinct, but 

interrelated capabilities, the firms‟ innovativeness and innovation 

capability (Hurley & Hult, 1998). 

 The utilization of external information has stronger relationship 

with the firms‟ innovativeness than innovation capability, which is 

a more complex construct related to a variety of processes, assets 

and resources (Adler & Shenbar, 1990; Guan & Ma, 2003). 

A thorough investigation into the literature on international diversity 

provides a support for including only international firms in this research, as 

it has important implications for the access to information, and the 

possibilities for knowledge integration. In the following section, an 

overview of networking and interaction processes will be provided.  

2.3 Networking 

Network relationships provide access to external information through 

suppliers, and technological alliances (Alvarez, Marin, & Fonfria, 2009; 

Oskarsson, 2009a, 2010). Many organizations are entering business 

alliances to manage innovation processes, overcome inherent risks 

associated with new product development and to quicken the pace of 

innovation (Contractor & Lorange, 2002; DeBresson & Amesse, 1991; 

Dwyer & Sivadas, 2000; Foote, Matson, Weiss, & Wenger, 2002; Freel, 
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2003; Hoffmann & Schlosser, 2001; Ireland, Hitt, & Vaidyanath, 2002; 

Porter & Stern, 2001). The contribution of information from networking 

partners is particularly important when firms need to access multiple 

technologies in their products (Granstrand, Patel, & Pavitt, 1997; 

Hagedoorn & Schakenraad, 1994; Narula, 2004).  

Networks can provide a bridge between disciplines in an age of 

fragmentation of knowledge about technology or the application of 

technology (DeBresson & Amesse, 1991). The network approach has been 

used to define many configurations of individuals or organizations in 

business relationships, for a variety of reasons, such as in marketing, 

production, research projects and innovation. Many types of innovation 

networks exist, such as supplier-user network, network of pioneers and 

adopters within the same industry, regional inter-industrial networks, 

international strategic technology alliances in new technologies, and 

professional inter-organizational networks, which develop and promote new 

technology (Alvarez et al., 2009; DeBresson & Amesse, 1991). Networking 

appears to be beneficial for both large and small firms, particularly small 

companies involved in related lines of business (Keeble, Lawson, Moore, & 

Wilkinson, 1999; Lipparini & Sobrero, 1994; Narula, 2004; Oakey & Mukhtar, 

1994; Romijn & Albaladejo, 2002). One of the major advantages for small firms 

is to complement their constrained resources and to gain access to scientific 

knowledge and capital intensive R&D activities. The major advantage for large 

firms is to increase their flexibility by partnering with smaller firms, which are 

more flexible and furthermore, tend to be more innovative.  

An empirical research on small UK electronics and software firms (Romijn & 

Albaladejo, 2002), revealed that it was not the intensity of networking, but the 

frequency of interaction with the science base that contributed most to innovation 

capability. Other scholars emphasize that proximity with networking partners, 

which builds personal relations and trust, and increases the effectiveness of 

learning by close interaction, and provide firms with access to knowledge and 

R&D that they could otherwise not access or afford to create (Audretsch, 2000; 

Baptista, 2001; Baptista & Swann, 1998; Dahl & Pedersen, 2003). In a research 

based on a survey of medium-sized manufacturing firms in Scotland and 

Northern England, collaboration with suppliers was emphasized as the most 

important source of network relationship (Freel, 2003). Song and Thieme (2009) 

found that supplier involvement in market intelligence gathering was of particular 

importance for incremental innovations, but not for radical innovations. 

Conversely, Freel found no statistical relationship between “the product 

innovativeness of supplier-dominated firms and collaboration with customers, 
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universities, competitors or the public sector” (p.761). This is in line with Romijn 

and Albaladejo‟s (2002) research which revealed that proximity with suppliers 

was the most important external determinant of innovation capability. 

2.3.1 Interaction 

The literature emphasises that well established relationships and interaction 

capabilities are among the key factors relating to the firms performance in 

new product development (Håkansson & Waluszewski, 2002; Nonaka, 

1991; Nonaka, Takeuchi, & Takeuchi, 1995; Schartinger, Rammer, Fischer, 

& Frohlich, 2002; Woodman & Schoenfeldt, 1990; Yli-Renko, Autio, & 

Sapienza, 2001). Interaction between individuals and other entities (groups, 

organizations) plays a critical role in the innovation process, in which 

individuals from different entities collectively identify problems, and then 

actively develop new knowledge to solve them (McAdam et al., 2008; 

Nonaka, 1994; Nonaka et al., 1995).  

The IMP group developed a network model (fig. 2.6) “to investigate 

relationships that connect dyadic counterparts not only to each other, but 

also to a larger structure” (Håkansson & Waluszewski, 2002, p. 30). 

Håkansson and Waluszewski (2002) argue that some features of a business 

unit will be absorbed and become embedded into those of its counterpart(s) 

and, vice versa, in the interaction process between the parties. This 

embedding includes knowledge about the counterpart(s) and the 

understanding of how to work with them. Even if a certain actor already 

uses some features of a relationship, there are probably others that are 

dormant and waiting to be identified and applied in the innovation process. 

Another important aspect of the interaction process is that it supports the 

understanding of resources, which need to be understood by individuals in 

order to be utilized. 

„Whether it is a physical resource, such as a product or a facility, or a 

social resource, such as business unit or a business relationship, its 

features are interpreted, developed and preceded by individuals. It is 

people who are running facilities and business units and it is people 

who are buying and selling products and handling business 

relationships. Being represented by an individual is, in other words, a 

necessary requisite in order for a resource to gain an economic value“ 

(Håkansson & Waluszewski, 2002, p. 38). 

The model is based on three classes of variables: network of actors, 

network of activities and network of resources. Actors are defined as those 

who perform activities and control resources. Resources are means that actors 
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use when they perform activities which can change other resources in various 

ways. Resources include facilities, which from an interaction perspective can 

save time and money by being connected to each other for specific purpose in 

production and development. It is furthermore understood that relationships 

are important resources in themselves that can be deployed to economize on 

resources or create new benefits from resources. 

Adapted from: (Håkansson & Waluszewski, 2002) 

Figure 2-6: Interaction according to the IMP approach 

A series of empirical studies based on the model relating to the 

innovation process suggest that a technological development is a combined 

economical, political and technical process that is dependent on both 

resource combinations and resource mobilisation. The interaction perspective 

is relevant for a variety of stages in the innovation process. Woodman and 

Schoenfeldt (1990) provide an interactionist perspective on creativity. “Creative 

behaviour is a complex person-situation interaction influenced by events of the 

past as well as salient aspects of the current situation” (p. 288). Social interaction 

has an important role in creativity. Creative situations, environmental conditions, 

and the groups that an individual participates in might have an influence on the 

creative behaviour (Amabile, 1983).   

Han, Lee and Seo (2008) investigated the effect of a firm„s resource 

capabilities and interaction process on the success of outsourcing. Based on 

the premise that relationship intensity and the interaction have an impact on 

the utilization and combination of resources from different partners, the 
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features of the product are the result of the interaction between the buyer 

and seller or the producer and its networking partners, such as suppliers and 

technological alliances. This supports the main view of the IMP group„s 

interaction theory and their interaction model, which emphasizes that even 

if the production facilities of firms are not involved in an exchange process, 

production and companies are seen as struggling to find ways to save money 

by connecting facilities to each other (Håkansson & Waluszewski, 2002).  

Quinn (2000) emphasises the increasing importance of outsourcing, 

including outsourcing R&D activities, in which the firms‟ interaction 

capabilities are important. Yli-Renko et al‟s research (2001) on how young 

technology-based firms can leverage interorganizational relationships to 

acquire external knowledge provides support for the positive role of social 

interaction and network ties in acquisition and utilization of external 

knowledge in new product development and development of technological 

capabilities. Schartinger et al. (2002) provide insight into the variety of 

channels that firms and universities utilise for knowledge transfer in their 

interactions, depending on the types of knowledge transferred and the 

knowledge flow.  

“The channels used for transferring knowledge depend on the 

characteristics of knowledge, such as the degree of codification, the 

tacitness or the embeddedness in technological artefacts. The 

potential economic value of knowledge affects the way, knowledge is 

exchanged between actors, too, demanding for knowledge 

interactions, which ensure secrecy, increase trust between actors and 

allow for exclusive appropriation of knowledge.” (Schartinger et al., 

2002, p. 304, citing Saviotti, 1998)  

The different channels represent varying strategies of the industry, to 

ensure research efficiency, and to allow access to different types of 

scientific and technological knowledge in different stages of innovation. 

Alam (2003) found that interaction with consultant engineering firms (CEF) 

can be an important factor in the entire new product development process, 

particularly in idea generation, but that the industry is making little use of 

CEF‟s. Kristensen et al. (2004) argue that user involvement may offer a 

novel approach to improve methods of meeting customer needs and in 

supporting the development of new products. “Users are considered to offer 

possibilities for generating original, valuable, and realizable ideas leading to 

successful innovation” (p. 4).  

Contingency theory argues that there is no one best answer to a 

particular problem, and that the appropriateness of managerial interventions 



Networking  

36 

is dependent on prevailing conditions that surround the problem (Martinez 

Sanchez & Perez Perez, 2003). Firms can shorten the development time and 

decrease the cost of innovation by combining resources, and establishing a 

network of cooperation to support their innovation process. 

The information and underlying knowledge applied in the product 

development process, for example R&D activities, trials and other 

experiences can be much deeper and wider than they appear and may have 

roots in resources from any of the participants that are deployed in the 

product development process. The interaction may benefit all parties 

involved and allow them to save money or earn from new business 

opportunities by the combination of resources from other partners. Certain 

facility that is related to another facility may be discovered or rediscovered 

and brought forward in the interaction process. The combination of 

resources were emphasized in Penrose„s theory (1959) who argued that “the 

same resource when used for different purposes or in different ways and in 

combination with different types or amounts of other resources provides a 

different service or set of services" (Penrose, 1959, p. 25).  

2.3.2 Section summary 

An important contribution from this section was the identification of the 

impact of interaction with suppliers, technological alliances, and the science 

base on the innovation capability of firms (Romijn & Albaladejo, 2002 

Alvarez et al., 2009). It was furthermore identified that proximity with 

networking partners builds up personal relations and trust that increases the 

effectiveness of learning (Freel, 2003). International firms have access to 

networking partners from their locations, which contribute to the access to 

multiple technologies, and quicken the pace of innovations and the response 

to market needs. Networking relationships furthermore contribute to 

learning, and therefore performance in continuous innovation processes and 

their innovativeness. It is of interest to identify factors that have an impact 

on the access to these partners, such as the profile of managers or other 

factors that managers can have an impact on.  

Another important contribution was an insight into interaction processes 

that contribute to a deeper understanding on how firms can work with 

networking partners, which enables them to utilize not only information 

from their partner, but also deploy their resources in the product 

development processes (Håkansson & Waluszewski, 2002). The section 

provided an insight into a variety of channels that contribute to knowledge 

transfer, depending on the type of knowledge to be transferred, such as its 
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tacitness (Schartinger et al., 2002). These results indicate that although 

proximity is important, there might be possibilities to utilize information 

technology for the transfer of some type of knowledge and that it will 

support the overall effectiveness of utilizing external information.  

The overall conclusions of this section is that firms networking 

relationships and interaction with individuals outside the boundaries of the 

firm offer the possibility to generate original, valuable and realizable ideas 

that contribute to the development of successful new products and can 

shorten the development time. The next two sections provide an 

introduction to the resource based view (RBV) and dynamic capabilities 

which offer an insight into factors that have an impact on the sustainable 

competitive advantage of firms and implications which are or particular 

importance for the firms success in the ever increasing pace of changes in 

the environment and competition.  

2.4 The Resource based view 

The resource based view (RBV) suggests that firms possess resources and 

capabilities that are valuable, rare, and not easily imitable or substitutable, 

which enable them to achieve sustainable competitive advantage (Barney, 

1991). The RBV focuses on the firms‟ resources that generate economic 

rents and as the fundamental drivers of competitive advantage and 

performance. In the RBV the firm is a seeker of unique or otherwise costly-

to-copy resources that create competitive advantage (Hsu & Pereira, 2008). 

The resources may be financial, human, intangible, physical, organizational, 

or technological. The RBV furthermore emphasises that it is not only the 

resources themselves that create a sustainable competitive advantage, but 

their dependency on the history of the firm. The direction and rate of growth 

of the firm is influenced by how management conceptualises the firm‟s 

resource base. Due to their dependency and interrelationships these 

resources are not easily imitable or substitutable by competitors.  

Initially, research on the RBV was focussed on a highly aggregated 

dependent variable, namely, firm performance (Ray, Barney, & Muhanna, 

2004). Ray, Barney et.al (2004) suggested that “a more appropriate way to 

test the implications of the RBV is to use the performance of a business 

process as a dependent variable, and to examine the kinds of resources and 

capabilities that generate competitive advantages at this level of analysis” 

(p. 25). They tested the impact of four resources and capabilities; service 

climate, managerial information technology knowledge, technology 

resources used in the process, and investments in the customer service 
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process on the performance of the customer service process in an insurance 

firm. The results suggest that understanding the relationship between a 

firm‟s resources and the effectiveness of its activities, routines, or business 

processes is a particularly fruitful ground for analysing the empirical 

implications of the resource based view. Because firms can have 

competitive advantage in some business processes and competitive 

disadvantage in others, a research on the relationship between specific 

resources and the overall performance of the firm can lead to misleading 

conclusions. From the managers perspective, “research on understanding 

why some activities, routines or business practices are able to generate 

competitive advantages while others cannot is likely to be more helpful than 

research that examines just the relationship between resources and firm 

performance at a more aggregated level” (Ray et al., 2004: p. 36).  

The RBV has its roots in Penrose‟s (1959) theory on the growth of the 

firm and relates to Porter‟s definition of sustained competitive advantage 

(1980, 1985). However, as opposed to focusing on the link between strategy 

and the external environment, the RBV looks inside the firm to identify the 

foundations of the firms‟ competitive advantage. The RBV, as a conceptual 

framework for understanding firm level growth using resources as the basic 

building blocks, has gained considerable attention and had a great impact on 

strategic theory (Thomas, Pollock, & Gorman, 1999). Figure 2.7 depicts the 

relationship between resources and sustained competitive advantage, 

including a list of the criteria which the resources need to fulfil to be a 

source of potential sustained competitive advantage. 

Adapted from:  Barney (1991, 1997) 

Figure 2-7: The relationship between resources and competitive advantage.  
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2.4.1 Resources and capabilities 

Resources are defined in the RBV as tangible or intangible assets that a firm 

controls and can use to conceive of and implement its strategies. Resources 

include tangible assets, such as a firm‟s factories or products and intangibles 

assets, including team working among its managers, or reputation among 

customers (Barney & Hesterley, 2008). Capabilities are a subset of resources 

and are defined as tangible or intangible assets that enable a firm to take full 

advantage of the other resources it controls. Capabilities alone do therefore not 

enable the firm to implement its strategies, but they enable the firm to use other 

resources. Following is a discussion of capabilities that are important for the 

transfer and utilization of information in innovation processes. 

2.4.1.1 Learning orientation 

A number of researchers have emphasized the impact of learning orientation 

on innovation capability and the ability to absorb and utilize knowledge from 

external sources (e.g. Dosi 1988; Lall 1992; Chapman, O'Mara et al 2001; 

Romijn and Albaladejo 2002; Guan and Ma 2003). Organizations committed to 

learning seek a full understanding of its environment, including customers, 

competitors and emerging technology, and encourage their employees to use 

company time to pursue knowledge that may lie outside their immediate scope of 

work (Calantone et al., 2002; Lin, Peng, & Kao, 2008). Lack of factors that 

facilitate and stimulate learning, or the existence of barriers that hinder learning, 

can prevent learning to occur and have a negative impact on the innovativeness of 

firms (Gieskes & Hyland, 2003), particularly in firms that operate under dynamic 

market conditions. Learning cannot occur unless an organization has effective 

and efficient system of knowledge sharing, which allows a re-examination of past 

decision strategies and implementation activities (Moorman & Miner, 1998). 

Failure to invest in learning can increase the likelihood of a technology being 

locked out even if the firm has large installed bases of technology and access to 

external information (Schilling, 2002).  

2.4.1.2 Norms 

Employees‟ habits, values and expected behaviours which are embedded in 

norms have an impact on how things are done within an organization. For 

example norms specify inter-unit communication, work standards and hours, 

language, decision-making processes and have an impact on individual/group 

performance expectations. Bettenhausen and Murnighan (1985) view norms as 

regular behaviour patterns that are relatively stable within a particular group. 

Other scholars views norms as expectations about what "ought to" happen. 
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“In general, highly innovative organizations have norms that stress 

informality in behaviour, dress, and boss-subordinate relations; high 

work standards and individual/group performance expectations; 

flexibility in decision making, problem solving, and conflict 

resolution patterns; and strong informal linkages within and outside 

the organization. This informality, high work standard, and exposure 

to multiple sources of information facilitate collaboration, learning, 

and innovation. Less innovative firms, on the other hand, have norms 

which emphasize formality, standardization, and operating "by the 

book" ” (Tushman & Nadler, 1986, p.88). 

Prior research has suggested that norms for knowledge sharing are important 

in encouraging providers to share their knowledge (e.g., Davenport et al., 1997; 

Jarvenpaa & Leidner, 1999). Strong norms, which have an impact on both face-

to-face interaction and computer mediated communication, can help knowledge 

senders overcome the perceived costs incurred in taking time and expending 

effort to share information (Borgatti & Cross, 2003; Eng, 2006). On the other 

hand, due to norms of reciprocity, a person might feel that he is in debt by asking 

contacts for significant amounts of help, resulting in a decrease in the extent of 

information seeking (Vlaar, van Fenema, & Tiwari, 2008). Norms can 

furthermore have a negative impact on the transfer of information, such as the 

not-invented-here (NIH) syndrome (Hedberg, 1981), which may prevent the flow 

of knowledge as some managers might block information that make the other 

person appear more competent than they are, and which can downgrade their 

potential power in the organization (Gupta & Govindarajan, 2000; Pfeffer, 1981). 

2.4.1.3 Trust 

People are more willing to share useful knowledge when trust exists 

(Andrews & Delahaye, 2000; Tsai & Ghoshal, 1998), and are also more 

willing to listen to and absorb others‟ knowledge (Mayer, Davis, & 

Schoorman, 1995; Zand, 1972). Szulanski (1995) argued that the lack of 

perceived reliability or trust of the source of information might make it 

more difficult to initiate an effective transfer from that source and its advice. 

Mayer, Davis et.al (1995) defined trust as the “willingness to be vulnerable 

to the actions of another party based on the expectation that the other party 

will perform a particular action important to the trustor, irrespective of the 

ability to monitor or control that other party” (p. 712). Following the view 

of other researchers who have studied the development of trust in computer 

mediated environments (e.g., Jarvenpaa & Leidner, 1999; Rocco, 1998; 

Wilson et al., 2006), Hill, Bartol et.al (2009) conceptualized trust as a 

psychological state in which an individual has confident, positive 

expectations about the conduct of another (Ferrin & Dirks, 2003; Lewicki, 
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McAllister, & Bies, 1998). The build up of an atmosphere of trust plays a 

big role in the early phases of the new product development process. It is 

important to have access to information that may generate an idea and to 

have interaction when developing and testing the product or product concept 

(Orihata & Watanabe, 2000b). For the interaction process to be effective, 

the project members first have to constitute themselves and then build up 

mutual trust. Boutellier, Gassmann et al (1998) argue that it is very 

important to create an atmosphere of acceptance among the locations 

involved and thus to overcome the „not-invented-here‟ syndrome (Hedberg, 

1981) at the early phases of an innovation project.   

2.4.1.4 Reward systems 

There is growing evidence that organizations are more productive when 

they are able to create successfully the conditions for information and 

knowledge to be shared by potential providers and put to use by the 

recipients (Argote & Ingram, 2000; Ingram & Simons, 2002; King, Marks, 

& McCoy, 2002). Although IT applications are important for facilitating the 

conditions needed to transfer information, they can only contribute to the 

sharing of information when the technologies are continually used by the 

employees (Venkatesh, Morris, Davis, & Davis, 2003). Prior work has 

suggested that motivation is important for information providers to engage 

in the effort required to register and transfer the information, even if the user 

has access to IT applications that facilitate the process (Davenport et al., 

1997; Hansen, Mors, & Lovas, 2005; Olivera, Goodman, & Tan, 2008). 

Researchers have therefore emphasized approaches to how firms can 

motivate users to transfer information and participate in the interaction 

process (Chang, Yeh, & Yeh, 2007; Lee & Ahn, 2007; Quigley et al., 2007). 

Similarly, there has been a growing interest in examining how motivational 

factors influence the extent to which recipients seek out, accept, and utilize 

external knowledge and participate in the interaction process (Levin & 

Cross, 2004b; Szulanski, 2000).  

2.4.2  Dynamic capabilities 

Although the RBV has made a significant contribution to the strategic 

theory it has its limitations. The main limitation is that the theory does not 

take into consideration the dynamic nature of the environment. As opposed 

to emphasising the need to adapt to changes in the environment, the 

resource-based perspective focuses only strategies for exploiting existing 

firm-specific assets. Firms that operate in environments of rapid 
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technological change need to adjust to continuously changing requirements 

and reconfigure their processes accordingly (Teece et al., 1997). Teece et.al 

(1997) introduced the concept of dynamic capability to strategic 

management. Dynamic capability refers to how quickly firms adapt to 

changes in the environment by reconfiguring their resources, utilize internal 

and external firm-specific capabilities to achieve new forms of competitive 

advantage. This „dynamic‟ form of capability refers to the capacity to renew 

competences to achieve congruence with the changing business 

environment (Chen, Sun, Helms, & Jih, 2008). When time-to-market and 

timing is critical and technological change is rapid, firms need to be able to 

create certain innovative responses that include the capability of managers 

to integrate and reconfigure internal and external organizational skills, 

resources and functional competencies to match the requirement of a 

changing environment. The dynamic capabilities perspective is an extension 

of the RBV, which focuses on the strengths and competencies in resource 

reconfigurations, and refers to the capability to adapt, integrate, and 

reconfigure skills, resources and abilities. 

The firm‟s capabilities need to be understood in terms of organizational 

structures and managerial processes which support productive activity, and which 

cannot be understood from information generally reported in the balance sheet of 

a firm. The firm can be viewed as a collection of activities necessary to design, 

produce, market, deliver, and support its products and services, embedded in 

value chain mechanisms or organizational processes within each business unit 

(Marti, 2001). Ketchen et al (2007) made clear that strategic resources only have 

a potential value, and that realizing their potential requires alignment with other 

important organizational elements. Organizational processes have three roles; 

coordination/integration (a static concept); learning (a dynamic concept); and 

reconfiguration (a transformational concept). Coordination/integration refers to 

how efficiently and effectively internal coordination or integration is achieved. 

Previous research illustrates that coordination routines can have a significant 

impact on performance variables such as development cost, development lead 

time, and quality in large and minor innovations (Henderson & Clark, 1990). 

System-level or „architectural‟ innovations often require new routines to integrate 

and coordinate engineering tasks. Repetition and experimentation enable tasks to 

be performed better and quicker which enables the identification of new 

production opportunities (Levitt & March, 1988; Teece et al., 1997). Learning 

requires common codes of communication and coordinated search procedures, 

and is enhanced by collaboration and joint contributions. In today‟s 

hypercompetitive environment, when technological changes and market 
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requirements are changing more rapidly than ever, collaborations and 

partnerships may be an important vehicle for new organizational learning (Chang, 

2003; Doz, 1996; Mody, 1993). The ability to sense the need to reconfigure the 

firm‟s asset structure and to accomplish the necessary internal and external 

transformation is obviously of value in rapidly changing environments (Amit & 

Schoemaker, 1993). This requires constant surveillance of technologies and 

markets, including scanning the environment, evaluating markets and 

competitors, and the ability to recognize and implement the necessary 

reconfigurations and transformation ahead of competition.   

2.4.3   NPD Dynamic Capability 

New Product Development (NPD) is a strategic process wherein firms 

integrate disparate inputs from R&D scientists, engineers and marketers to 

jointly develop and launch new products (Dalton, 2009; Miller & Friesen, 

1982). The NPD process involves idea generation, idea screening, concept 

development and testing, business analysis, prototype and market testing, 

technical implementation, and commercialization. The NPD process 

requires both efficient functional capabilities, which refer to the day-to-day 

activities involving the execution of NPD operational processes and 

dynamic capabilities. In NPD processes, dynamic capabilities refer to the 

ability of the firm to reconfigure existing NPD functional capabilities aimed 

at meeting new requirements due to changes in market demands or 

technology when the opportunity or need arises (Boer et al., 2001; Kogut & 

Zander, 1996).   

Pavlou and El Sawy (2006) identified five processes which are reflected 

in capabilities and competencies that constitute dynamic capabilities in NPD 

and contribute to the effectiveness in responding to changes in the 

environment (Nelson & Winter, 1982). These processes are conceptualized 

as a two level framework that distinguishes between the goal, which is the 

reconfiguration process (second order process) aimed at reconfiguring 

resources to better match the environment, and a set of four first order 

enabling processes, sensing the environment (market orientation), learning 

(absorptive capacity), coordinating activities (coordination capability), and 

integrating interaction patterns (collective mind). Figure 2.8 depicts the 

relationship between these processes. 
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Adapted from: (Pavlou & El Sawy, 2006) 

Figure 2-8: Proposed Nature of NPD Dynamic Capabilities 

Further explanation on the processes and their relationship with the 

NPD dynamic capability is provided in the following sections and are 

summarized in table 2.5. 

Table 2-5: Processes that have an impact on NPD Dynamic capabilities 

The goal (second order): 

Author(s) Theoretical support Impact on NPD Dynamic 

capability 

Reconfigurability: 

IT support for 

NPD (Pavlou & El 

Sawy, 2006) 

IT support for NPD has an 

impact on reconfigurability 

and performance by its 

influence on the success of 

interfirm NPD partnerships, 

particularly in dynamic 

environments. 

IT support will enhance 

reconfigurability and enable 

the firm to capitalize on 

external information 

effectively. 

Fast decision 

makers 

(Eisenhardt, 1989; 

Eisenhardt & 

Martin, 2000) 

Fast decision makers use 

more information, develop 

more alternatives and use a 2-

tiered advice process which is 

important in product 

development in dynamic 

markets. 

Fast decision making will 

contribute to 

reconfigurability and enable 

the firm to manipulate 

resources and align them 

into new value-creating 

strategies. 

Sense-and-respond 

(Mathiassen & 

Vainio, 2007) 

Sense-and-respond 

capability involves 

matching competencies and 

customer requests and 

developing new product 

offerings 

Sense-and-respond 

capability will enable the 

firm to capitalize on the 

enabling processes and 

contribute further to NPD 

Dynamic capabilities. 

Enabling processes (first order): 
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Market orientation (MO): 

Effectively sensing 

the environment 

(Kohli & Jaworski, 

1990) 

Developing an understanding 

of competitors, and 

customers current and future 

needs, sharing of this 

understanding across 

departments, and engaging in 

activities designed to meet 

selected customer needs 

Market orientation help NPD 

work units to generate, 

disseminate and respond to 

market intelligence on which 

they can propose a product 

that matches customer needs 

Capitalizing on 

Market Orientation 

and Innovativeness 

(Menguc & Auh, 

2006)  

Significant interaction 

between market orientation 

and innovativeness will 

enable firms to leverage 

this to their advantage to 

improve performance. 

Dynamic capability 

generating capacity of 

market orientation is 

enhanced when it is 

adequately complemented 

with other internal 

transformational resources, 

such as innovativeness 

MO require 

complementary 

organizational 

capabilities to be 

fully realized 

(Morgan, Vorhies, 

& Mason, 2009) 

MO and marketing 

capabilities are fundamental 

elements that enable the 

firm to reflect on their 

market environment. 

MO constitutes conditions 

that enable the firm to utilize 

the potential value of other 

capabilities that contribute to 

the firm‟s dynamic 

capabilities. 

Absorptive capacity: 

Effectiveness in 

learning (Cohen & 

Levinthal, 1990) 

Absorptive capacity 

confers to the ability to 

recognize the value of new 

information, assimilate it, 

and apply it to commercial 

ends.  

The organization needs 

prior related knowledge to 

assimilate and use new 

knowledge, such as 

external knowledge which 

is a critical component of 

innovative capabilities. 

The interplay 

between knowledge 

and continuous 

innovation. (Soosay 

& Hyland, 2008) 

As information pervades 

the firm from both internal 

and external sources, 

individuals integrate 

knowledge using both 

exploration and 

exploitation approaches. 

Absorptive capacity 

encourages greater 

leverage for exploration 

potential leading to radical 

innovation; and 

reconfiguring exploitable 

knowledge for incremental 

improvements. 
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Alliance portfolio 

internationalization 

(API) (Lavie & 

Miller, 2008) 

API refers to the degree of 

foreignness of partners in a 

firm's collection of 

immediate alliance 

relationships. 

At moderate levels of API, 

the firm‟s absorptive 

capacity and specialized 

collaborative routines 

support the exchange of 

valuable network 

resources. 

Coordination capability: 

Effective 

coordination 

(Malone & 

Crowston, 1994) 

Coordination can be seen 

as the process of managing 

different kinds of 

dependencies and 

identifying the 

coordination processes that 

can be used to manage 

them. 

Effective coordination 

supports the creation of 

intellectual market places 

to solve specific problems, 

support group decision 

making and support and 

organize parallel problem 

solving.  

Flexibility in 

outsourcing (Tan & 

Sia, 2006) 

Flexibility in outsourcing 

relationships is crucial 

when responding to 

uncertainty, changing 

needs or requirements 

outside the provisions of 

the original outsourcing 

agreement. 

Coordination involves 

dynamic adjustment in 

outsourcing relationship 

through proactive sensing 

and reactive adapting. 

Organizational 

process design 

(Crowston, 1997) 

Coordination capability 

reflects the interfirm NPD 

partnership‟s 

ability to synchronize 

resources and tasks to 

create superior new ways 

of performing NPD 

activities 

Efficient coordination 

(superior coordination 

capability) and faster 

integration (superior 

collective mind) 

are more likely to enable 

superior configurations of 

new functional 

competencies 

Collective mind: 

Interaction patterns 

of integration (Loch 

& Terweisch, 1998; 

Weick, 1993) 

Collective mind reflects the 

interfirm NPD 

partnership‟s ability to 

integrate disparate 

resources with heedful 

contribution, 

representation, 

and subordination into a 

collective system 

Partnerships with a more 

fully developed collective 

mind have the capacity to 

anticipate how to react in 

novel situations and 

reconfigure themselves 
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Transactive Memory 

System (TMS) 

(Akgun, Byrne, 

Keskin, & Lynn, 

2006; Argote, 

McEvily, & 

Reagans, 2003) 

TMS depicts the awareness 

of who knows what in a 

group. Collective mind in 

NPD processes describes a 

system in which members 

act with an understanding 

that the project relies on 

connected actions. 

Collective mind mediates 

the relationship between 

TMS, team learning and 

speed to market. 

2.4.3.1 Reconfigurability 

New configuration of functional competencies require new ways of 

allocating resources (Helfat & Peteraf, 2003), assigning tasks (Eisenhardt & 

Brown, 1999) and coordinating activities, including resource allocation, task 

assignment and activate synchronization (Crowston, 1997; Henderson & 

Clark, 1990). A set of enabling processes, learning, coordination and 

integration must be undertaken to achieve effective reconfiguration. The 

first enabler, learning is an essential problem solving process needed to 

reconfigure existing functional competences by building new knowledge 

(Zahra & George, 2002; Zollo & Winter, 2002). The second enabler, 

coordination, is important for dynamic capabilities (Teece et al., 1997). The 

third enabler, integration, refers to integrated patterns of interaction which is 

necessary for new configurations of functional competencies (Grant, 1996a; 

Teece, 1982; Zollo & Winter, 2002). Finally, collective mind enables a 

mutual understanding on the importance of connected actions and 

subordination into a collective system. 

2.4.3.2 Market orientation 

Market orientation can be viewed as an antecedent to innovation behaviour, 

because it acts as a stimulus to do something new or different in response to 

changes in market conditions (Kohli & Jaworski, 1990). Market orientation 

is a market driven process that contributes to the anticipation of developing 

needs of customers and to respond to them through the addition of 

innovative products and services (Slater & Narver, 1995, p. 67). Market 

orientation provides strong norms for sharing information and reaching 

consensus about its meaning (Day, 1994b; Kohli & Jaworski, 1990; Sinkula, 

1994). It helps NPD work units to generate, disseminate, and respond to 

market intelligence and propose a product that matches customer needs. 

Based on a sample of marketing executives, Baker and Sinkula (2005) 

found a strong positive relationship between market orientation and new 

product success. Among the main reasons is that market orientation 
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increases the priority which firms place on breakthrough learning, which is 

consistent with the theory of continuous innovation (Boer et al., 2001). 

Narver, Slater et al (2004) argued that the concept or market orientation had 

been measured too narrowly in previous studies. They distinguished 

between two types of market orientation and found that what they refer to as 

responsive market orientation is not sufficient to sustain new product 

success, but a proactive market orientation plays a very important role. A 

responsive market orientation refers to the firms‟ attempt to satisfy 

customers‟ expressed needs, whereas proactive market orientation refers to 

the discovery, understanding and satisfying latent needs (Narver et al., 

2004). Proactive market orientation leads to deeper insights into customer 

needs, and thus to the development of innovative products and services. 

Drawing on the resource based view, Menguc and Auh (2006) examined the 

interplay between firm-level market orientation and innovativeness to 

address the dynamic capability generating capacity of market orientation, 

and its impact on the firms‟ performance. They found that the dynamic 

capability generating capacity of market orientation requires complementary 

organizational capabilities, and is enhanced when it is adequately 

complemented with other internal transformation resources, such as learning 

orientation and innovativeness (Menguc & Auh, 2006; Morgan et al., 2009). 

Their findings establish an interesting link between market orientation and 

the firm‟s innovativeness, which might contribute to an interpretation of the 

results of this research. 

2.4.3.3 Absorptive capacity 

It has been suggested that the extent to which firms are able to employ 

resources from exchange relationships with external partners in innovation 

processes is related to what has been termed absorptive capacity (Cohen & 

Levinthal, 1990; Soosay & Hyland, 2008). An organization„s absorptive 

capacity reflects its capability to absorb, through its internal knowledge 

structures, information regarding appropriate innovations so that these 

innovations can be applied in support of operational or strategic activities.  

Guilliani and Bell (2005) examined the influence of the absorptive 

capacity of individual firms in intra-cluster knowledge systems and its 

interconnection with extra-cluster knowledge. They found that knowledge is 

not evenly diffused among firms, but flows within a core group of firms 

characterized by advanced absorptive capacities. The ability to utilize 

external knowledge is largely a function of prior related knowledge and 

includes basic skills, shared language and knowledge of the most recent 
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scientific and technological developments in a given field. Thus, prior 

related knowledge confers an ability to recognize the value of new 

information, assimilate it, and apply it to commercial ends which is a critical 

component of innovation capability. Lia, Fei and Chen (2007) who 

investigated the relationships between knowledge sharing, absorptive 

capacity and innovation capability in Taiwan„s knowledge-intensive 

industries, found that absorptive capacity is the intervening factor between 

knowledge sharing and innovation capability. Based on data from 24 

business units in a petrochemical company and 36 business units in a food 

manufacturing company, Tsai (2001) found that the interaction between 

absorptive capacity and network position has a significant, positive effect on 

business unit innovation and performance. „High absorptive capacity is 

associated with a better chance to successfully apply new knowledge toward 

commercial ends, producing more innovations and better business 

performance“ (p. 1003). Even if a central unit may be able to access 

knowledge through its network links, it will not be able to utilize that 

knowledge unless it has sufficient capacity to absorb such knowledge and 

apply it in their innovation processes.  

Cohen and Levinthal (1990) suggest that complementary functions 

within an organization ought to be tightly intermeshed: even redundancy of 

knowledge and expertise may be desired to create cross-functional 

absorptive capacities. Boynton, Zmut and Jackobs (1994) draw upon the 

absorptive capacity as a theoretical basis to identify the extent to which 

organizations deploy IT to support operational and strategic tasks. Applied 

to the domain of IT use, the absorptive capacity theory suggests that:  

„an organization„s ability to effectively apply IT is dependent on the 

development of a mosaic IT-related knowledge and processes that 

bind together the firm„s IT managers and line managers. The 

theoretical insights of the theory of absorptive capacity thus provide a 

strong basis from which to examine the nature and importance of 

line/IT manager information exchanges, relationships and 

partnerships (Henderson, 1990; Rockart, 1988) within the firm“ 

(Boynton et al., 1994, p. 300).  

2.4.3.4 Coordination capability 

Coordination is important for effective utilization of information and 

knowledge from multiple sources in innovation processes. Effective 

utilization of external knowledge implies not only knowing where to access 

the information, but also how to utilize that knowledge in new product 

development, and involve participants from different disciplines and 
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functional areas in the innovation process (Troy, Hirunyawipada, & Paswan, 

2008). This will enable the firm to gain feedback during the product 

development and increases the likelihood that the innovation will be 

successful to commercial ends. Malone and Crowston (1994) define 

coordination as the process of managing different kinds of dependencies and 

identifying the coordination processes that can be used to manage them. 

Effective coordination supports the creation of intellectual market places to 

solve specific problems, support group decision making and support and 

organize parallel problem solving (Nonaka & Konno, 1998). „A primary 

vehicle for facilitating transfer among these different disciplines is to 

identify and study the basic processes involved in coordination ... and 

characterize situations in a way that helps generate and choose appropriate 

coordination mechanisms for them“ (Malone & Crowston, 1994, p. 91). 

Coordination capability reflects the interfirm NPD partnership‟s ability 

to synchronize resources and tasks to create superior new ways of 

performing NPD activities (Crowston, 1997). Coordination involves 

managing dependencies and the mechanisms for managing them and may 

require specialized skills. Efficient coordination (superior coordination 

capability) and faster integration (superior collective mind) are likely to 

enable superior configurations of new functional competencies and to 

increase the effective utilization of external knowledge and information. 

2.4.3.5 Collective mind 

Collective mind  reflects the interfirm NPD partnership‟s ability to integrate 

disparate resources with heedful contribution, representation, and 

subordination into a collective system. Partnerships with well developed 

collective mind have the capacity to anticipate how to react in novel 

situations and reconfigure themselves (Loch & Terweisch, 1998; Weick, 

1993). Collective mind in NPD processes refers to the extent to which 

members act with an understanding that the project relies on connected 

actions. In order to survive in turbulent environments firms must be able to 

respond to anticipated changes in proper ways in due time, and utilize and 

take advantage of changes. Successful adaptive organizations are able to 

sustain a mode of operation in which they detect relevant events, filter and 

make sense of these events in relation to their context, and initiate responses 

that are deemed appropriate (Mathiassen & Vainio, 2007). Collective mind 

supports this mode of operation by mediating the relationship between 

participants, team learning and speed to market. 
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2.4.4 Competencies 

The theory of the core competence of the corporation has interesting 

relationships with the RBV. Core competencies are complex sets of 

resources and capabilities that link different businesses in a diversified firm. 

The theory emphasises that the extent to which firms are able to create 

linkages that enable them to combine skills and resources will have a 

profound impact on the firms‟ competitiveness, particularly in dynamic 

environments. Prahalad and Hamel (1990) described the core competence of 

the corporation as a second operational linkage among businesses of a 

diversified firm and how they share resources between business units. Their 

view is that competencies are an organization-wide concept and an outcome 

of organizational learning. Sharing of resources is also of importance for 

less diversified firms, which they can achieve through linkages with 

partnering firms. The extent to which firms are able to utilize such linkages 

to increase operational economy and scope has been coined the ´core 

competence´ of the corporation. The following excerpts from Hamel and 

Prahalad‟s article offer further insight. 

“Core competencies are the collective learning in the organization, 

especially how to coordinate diverse production skills and integrate 

multiple streams of technologies” 

 “Core competence does not diminish with use. Unlike physical 

assets, which do deteriorate over time, competencies are enhanced as 

they are applied and shared. But competencies still need to be 

nurtured and protected; knowledge fades if it is not used. 

Competencies are the glue that binds existing businesses. They are 

also the engine for new business development. Patterns of 

diversification and market entry may be guided by them, not just by 

the attractiveness of markets.” (Prahalad & Hamel, 1990, p.82)  

The difficulty of determining which of the firm resources might lead to 

sustainable competitive advantage given the inherent uncertainty of the 

external environment has been acknowledged in the literature (Black & 

Boal, 1994; Fiol, 1991; Peteraf, 1993). Prahalad & Hamel (1990) argued 

that competitiveness in the long run … 

“derives from an ability to build, at a lower cost and more speedily 

than competitors, the core competencies that spawn unanticipated 

products. The real sources of advantage are to be found in 

management‟s ability to consolidate corporate wide technologies and 

production skills into competencies that empower individual 
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businesses to adapt quickly to changing opportunities.” (Prahalad & 

Hamel, 1990, p.81) 

Grant (1996a) offers further support for the concept of core 

competencies and argues, that due to unstable market conditions caused by 

innovation and increasing intensity and diversity of competition, the essence 

of organizational capabilities is their ability to integrate individuals‟ 

specialized knowledge. This view supports that it is not only the resources 

themselves which are of importance but furthermore the firms‟ capability to 

access and combine knowledge and resources from within and outside the 

boundaries of the organisation.  

Another reason for the emphasis of the consolidation and integration 

capabilities in the literature is the distinction between stable and dynamic 

environments and that some resources are more useful when the firm is 

operating in a relatively stable environment while others are more useful in 

unstable, dynamic and turbulent environments (Eisenhardt & Brown, 1999; 

Tallon, 2008). It may therefore be helpful to focus on the firms‟ 

competencies which are developed when combinations of resources are 

applied together to create specific organizational abilities (Teece et al., 

1997), as opposed to focusing only at the resources themselves from the 

RBV perspective. Competencies are distinctive and specific to a firm 

(Conner, 1991), difficult to imitate because they are path dependent to 

organizational performance (Barney, 1991; Dierickx, Cool, & Barney, 

1989), embedded within the firms‟ culture and routines (Day, 1994a) and 

not always transparent.  

Firms with above average cooperative or appropriate competencies can be 

expected to be more innovative and have a more sustainable (i.e. long lasting) 

competitive advantage than firms with competencies in only one or a few of the 

categories, if everything else is equal.  

2.4.5 Section summary 

This section offered an insight into three interrelated streams of strategic 

literature relating to resources and capabilities that contribute to the sustainable 

competitive advantage of firms and the utilization of external information in 

innovation processes, the resource based view (RBV), the dynamic capability 

theory and the theory on the core competence of the corporation. A special 

section on NPD dynamic capability was included due to its strong association 

with performance in innovation processes in turbulent environments. The main 

findings which contribute to this research are: 
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 The RBV enables the isolation of resources and capabilities that 

contribute to the sustainable competitive advantage of firms as 

opposed to those that only contribute to a temporary advantage 

(Barney, 1991). 

 The RBV is a useful approach for understanding the relationship 

between resources and capabilities and performance in specific 

business processes (Ray et al., 2004). It is therefore useful for the 

identification of capabilities that have an impact on the 

innovativeness of firms. 

 Four types of resources and capabilities which are of particular 

relevance for the utilization of external information, learning 

orientation (Calantone et al., 2002), norms (Jarvenpaa & Leidner, 

1999), trust (Tsai & Ghoshal, 1998) and reward systems (Argote & 

Ingram, 2000), were reviewed. The literature confirmed that they 

are important constructs for this research. 

 Dynamic capabilities are of particular importance for firms 

operating in turbulent environments as it captures the firms‟ ability 

to reconfigure their resources, structures and organizational 

processes that enable the firm to adjust to continuously changing 

requirements (Teece et al., 1997). 

 NPD dynamic capability is a process which involves various 

phases of the new product development process (Pavlou & El 

Sawy, 2006). It consists of a set of enabling processes that have an 

impact on how effectively the firm is in reconfiguring their internal 

and external competencies that they can utilize through interfirm 

partnerships.  

 The theory of the core competence of the corporation offers an 

insight into how the utilization of information and knowledge from 

different business units contribute to the sustainable competitive 

advantage of firms (Prahalad & Hamel, 1990), which is of 

particular importance for international firms. 

The next section covers a thorough discussion of information 

technology capabilities that are important for the transfer and utilization of 

external information in innovation processes.  

2.5 IT for information transfer 

In an environment of increasingly dispersed workers and when collaborators 

are separated and cooperate across time and space, it becomes increasingly 

important for firms to implement organizational structure, enablers and 

communication tools that support individuals in the interaction process 

(Burton & Obel, 2003; Sarker & Sahay, 2004). Ives and Jarvenpaa (1991) 

provided examples that demonstrate that information technology 

compresses time and space on a global scale and permits the duplication and 

sharing of scarce corporate expertise. Communication technologies support 
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firms in overcoming barriers of time and space with regards to scientific 

collaboration, knowledge sharing and in building and maintaining trust 

(Gallie & Guichard, 2005; Tarafdar & Gordon, 2007).   

A number of firms (e.g. Boeing, IBM, GE, and Microsoft) rely on 

virtual product development teams to minimize their product development 

costs and time (Boutellier et al., 1998; Hameri & Nihtila, 1998; Ozer, 2000). 

Information systems (IS) can support team practices by utilizing 

collaborative technologies that have an impact on knowledge sharing 

practices and lead to shared interpretive understanding among team 

members that have an impact on different types of innovation (e.g. radical, 

incremental) and NPD outcomes. IS-enhanced information processing 

capacity allows instant connection, tapping, combination and recombination 

of capabilities from different functional activities to create new skills and 

insights through electronic data integration across the full spectrum of a 

firm„s operation (Boynton, 1993; Lei, A, & Goldhar, 1996; Olivera et al., 

2008; Parnas, 1972; Stock & Tatikonda, 2008; Venkatraman, 1994; Zhang, 

2005). Information and communication technologies that support 

organizational members in accomplishing their tasks and fulfil their 

responsibilities will lead to efficient communication and problem solving 

and much higher levels of integration than otherwise possible (Croteau & 

Raymond, 2004; Nambisan, 2003). 

2.5.1 Information system capabilities 

Previous research has demonstrated that information technology contributes 

to the improvement of organizational performance, and can therefore be 

classified among the firm‟s capabilities (Brynjolfsson & Hitt, 1996; Devaraj 

& Kohli, 2003; Dong, Xu, & Zhu, 2009; Mukhopadhyay, Barua, & Kriebel, 

1995; Ray et al., 2005). The impact of applying the right IT within the right 

business process on organizational performance is contingent upon the 

appropriate workplace practices and organizational structure, shaped by the 

competitive environment (Burton & Obel, 2003; Melville et al., 2004). The 

extent of business value provided by information technology capabilities 

depends however on a number of other capabilities, including management 

practices, organizational structure, norms, politics, reward systems, 

managerial IT capability and leadership (Melville et al., 2004; Pavlou & El 

Sawy, 2006; Zack & McKenney, 1995).  

In a seminal article, Kling and Scacchi (1982) introduced a model they 

refer to as „web of computing‟ that provides a framework for understanding 

the impact of information technology on business processes. They argue 
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that managers who use a web model are “more likely to see a technical 

change (or new policy) as embedded in a larger system of activity, as having 

consequences which depend on peoples‟ actual behaviour, and as taking 

place in a social world in which the history of related changes may 

influence the new change” (Kling & Scacchi, 1982, p.4). Shani, Grant, 

Krishnan, & Thompson‟s (1992) supported this approach with what they 

refer to as the sociotechnical system (STS) perspective. The STS 

perspective considers the organizations as a social subsystem that have 

access to the information using tools, techniques and knowledge, to produce 

input that is valuable for the firm. Both of these views emphasise the 

importance of aligning all the factors in such a way that they contribute to 

the overall objective of the firm. It is therefore not sufficient to have the 

appropriate technique, but furthermore to have processes and system that 

contribute to an effective use of the technique (e.g. information systems). 

Several studies suggest that the RBV might be a useful approach for a 

research in the field of information systems (Mata et al., 1995; Tarafdar & 

Gordon, 2007; Wade & Hulland, 2004). The literature on the resource-based 

view of information systems classifies organisation‟s IS resources into three 

broad categories, technical, human and intangible. Technical resources including 

physical IT assets, such as databases, software, hardware, network and 

applications (Armstrong & Sambamurthy, 1999; Bharadwaj, 2000; Broadbent, 

Weill, & Neo, 1999; Keen, 1993) as well as firm-specific proprietary technology 

and applications (Mata et al., 1995). They provide a platform on which 

information systems are built and tools for transferring, storing and retrieving 

information. IS-related human resources include the skills of IS professionals, 

including technical skills (Bharadwaj, 2000; Mata et al., 1995; Peppard & Ward, 

2004; Ross, Beath, & Goodhue, 1996), experimentation and innovation skills 

(Jarvenpaa & Leidner, 1998; Wade & Hulland, 2004) and skills in IT 

management, communication, and understanding of the business (Copeland & 

McKenney, 1988; Feeny & Willcocks, 1998; Mata et al., 1995; Wade & Hulland, 

2004). Intangible IS assets include vendor relationships (Powell & DentMicallef, 

1997), a customer orientation, flexible IS culture and knowledge assets 

(Bharadwaj, 2000), partnership between IT and business units (Bassellier & 

Benbasat, 2004) and end user and top management relationships (Ross et al., 

1996). IS competency is created when processes and structures are applied in 

non-transparent and inimitable ways to develop specific abilities for 

accomplishing IS-related organizational tasks. IS competencies are therefore 

embedded in organizational processes and business routines (Teece, 2000).  
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The IT capability literature rooted in the RBV argues that various IT 

related resources combine to form an IT capability that is valuable, rare, 

nonimitable and nonsubstitutable (Mata et al., 1995). Bharadwaj (2000) 

defines IT capability as “the ability to mobilize and deploy IT-based 

resources in combination or co present with other resources and 

capabilities” (p. 171).  Table 2.6 provides an overview of studies on IT-

related resources that combine to form IT capability.  

Table 2-6: IT-Related Resources that combine to form IT Capability 

Studies (in chronological 

order) 

IT-related resources that combine to form IT 

capability 

Mata et.al (1995) Access to capital, proprietary technology, 

technical IT skills, managerial IT skills 

Ross et.al (1996) Reusable technology base (technology asset) 

IT-business partnering relationship (relationship 

asset) 

IT human resources (human asset) 

Powell and Dent-Micallef 

(1997) 

Technology (IT) resources 

Complementary IT human resources 

Complementary business resources 

Feeny and Willcocks (1998) Design of IT infrastructure, business process 

integration, internal IT partnerships, external IT 

partnerships 

Bharadwaj (2000) IT infrastructure, human IT resources, IT-

enabled intangibles 

Sambamurthy et.al (2003) IT investment scale, IT capabilities (as 

Bharadwaj 2000) 

Tippins and Sohi (2003) IT objects (hardware, software, and support 

personnel) 

IT knowledge (technical knowledge about IT 

systems) 

IT operations (IT utilization to manage 

information) 

Adapted from: Pavlou et.al (2006) 
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The literature suggests that IT capability has three key dimensions; the 

acquisition of IT resources, deployment of IT resources through tight IT-

business relationships, and leveraging of IT resources (table 2.7). The three 

dimensional IT capability views the construct at the firm level which is 

predominantly drawn from within the IT unit. Pavlou et.al (2006) developed 

an IT capability construct specifically for New Product Development (NPD) 

processes and focused on leveraging capabilities of the NPD work units as 

business users (or clients). They defined this capability as IT leveraging 

competence in NPD which relates to the ability of NPD work units to 

effectively use IT functionalities to support IT-enabled NPD activities.  

“IT leveraging competence in NPD thus describes the ability of NPD 

work units to be aware of what IT functionalities have to offer, to 

understand when to use them if they may be useful, and (when they 

decide to use them) to do so effectively by taking advantage of their 

specific IT functionalities” (Pavlou & El Sawy, 2006: p. 204).  

This definition is in congruence with Tippins and Sohi (2003) who 

described their notion of IT competency as the extent to which a firm is 

knowledgeable about and effectively utilizes IT tools to manage information 

within the firm. 

Table 2-7: IT capability dimensions 

The acquisition of IT resources Technology assets (Ross et al., 1996), IT 

objects (Tippins & Sohi, 2003) and the 

overall IT infrastructure (Bharadwaj, 2000; 

Feeny & Willcocks, 1998) 

Deployment of IT resources 

through tight IT-business 

relationships 

IT-business partnering (Ross et al., 1996), IT 

partnerships (Tanriverdi, 2006) and business-

IT vision (Feeny & Willcocks, 1998) 

Leveraging of IT resources Technical IT skills (Mata et al., 1995; Ray et 

al., 2005; Tippins & Sohi, 2003), and human 

IT resources (Bharadwaj, 2000; Powell & 

DentMicallef, 1997; Ross et al., 1996) 

Wade and Hulland (2004) advanced our understanding on the 

application of the RBV in IS research by critically evaluating the use of 

RBV by IS researchers, and by suggesting extensions to make the RBV 

more useful for empirical IS research. They argue that the proliferation of 

definitions and classifications has been problematic, and suggest a 
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simplification of the definitions. Following Sanchez et.al (1996) and 

Christensen and Overdorf (2000), they define resources as assets and 

capabilities that are available and useful in detecting and responding to 

market opportunities or threats, and together they define the resources 

available to the firm (Wade & Hulland, 2004). Assets are defined as anything 

tangible or intangible the firm can use in its processes for creating, producing, 

and/or offering its products (goods or services) to a market, whereas capabilities 

are repeatable patterns of actions in the use of assets to create, produce, and/or 

offer products to a market (Sanchez et al., 1996). Wade and Hulland (2004) 

argue that RBV theory provides a valuable way for IS researchers to think 

about how information systems relate to firm strategy and performance. 

Information System resources rarely contribute directly to sustained 

competitive advantage, instead they form a complex chain of assets and 

capabilities that lead to sustained competitive advantage. The RBV facilitates 

the specification of information system resources and how they contribute to 

the performance of firms. 

2.5.2 IT capabilities 

A basic premise in the literature is that the firm„s performance can be 

explained by how effectively the firm utilizes information (IT) to enhance 

its core competencies . Because innovation processes are information and 

knowledge intensive (Madhavan & Grover, 1998), they can be enhanced by 

the effective leveraging of IT functionalities (McGrath and Insiti 1998, cited 

in: Nambisan, 2003). The main impact that IT will have on the performance 

of innovation processes are: 

 Support information processing through enhanced communication 

and increased efficiency of information sharing (Burton & Obel, 

2003) 

 Enhance the efficiency, scope, and flexibility of New Product 

Development (NPD) capabilities (Pavlou & El Sawy, 2006) 

 Facilitate the efficiency of NPD capabilities by facilitating rapid 

and reliable knowledge sharing (Alavi & Leidner, 2001) 

 Increase the scope of NPD capabilities by increasing knowledge 

reach and richness (Sambamurthy et al., 2003),  

 Enhance the flexibility of NPD capabilities by enhancing the 

accessibility and availability of knowledge (Zahra & George, 2002) 

The capability of firms to utilize IT for enhancing the firm‟s sustainable 

competitive advantage, including innovativeness, has been referred to as 

managerial IT skills (Mata et al., 1995). Managerial IT skills are proposed 
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to enhance market orientation and the advantage of network relationships by 

accelerating the efficiency by which information is acquired from the 

environment. 

Bharadwaj (2000) found that not all firms are successful in creating an 

effective IT capability, and that IT investments and firm performance are 

uncorrelated or even negatively correlated. “An organization's ability to use 

IT to support its core competencies is dependent on IS functional 

capabilities, which, in turn, are dependent on the nature of human, 

technology, and relationship resources of the IS department“ (Ravichandran 

& Lertwongsatien, 2005, p. 238). „Given the complexity associated with 

creating a firm wide IT capability, in any sample of IT spenders, only a 

small subset of the sample is likely to have the right IT resources in place 

for achieving competitive advantage“ (Bharadwaj & Menon, 2000, p. 186). 

This is also supported by Hitt and Brynjolfsson (1996) who reported that 

returns on IT spending are either non-significant or even slightly negative.  

2.5.3 IT attributes 

A review of the literature suggests that five specific attributes of IT 

contribute to the competitive advantage or firms, access to capital, customer 

switching cost, proprietary technology, technical IT skills  and managerial 

IT skills (Oskarsson, 2009b). Mata et.al (1995) developed a model based on 

the RBV that can be applied to identify the conditions under which IT 

attribute can, and cannot be a source of sustained competitive advantage of 

firms (figure 2.9). Of the five resource attributes studied, only managerial IT 

skills are likely to be a source of sustainable competitive advantage. 

Although some of the IT resources do not contribute directly to sustainable 

competitive advantage, they may be indispensable for the effective use of IT 

and therefore have indirect impact and contribute to the effective application 

of managerial IT skills (Mata et al., 1995).  

2.5.4 Managerial IT skills 

Mata et.al (1995) argued that managerial IT skills have an impact on the 

sustainability of the competitive advantage provided by IT applications. As 

shown in table 2.8, the nature of managerial IT skills relate to personnel 

capabilities of IT managers, including their abilities to understand business 

needs, their ability to work with functional managers, their ability to 

coordinate IT activities and their ability to anticipate the future needs of IT 

managers. As the table indicates, managerial IT capabilities relate to the 

extent to the capabilities of the firm and its managers to work with different 
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stakeholders and how effectively they can coordinate activities to support 

business processes.  

Adapted from: Mata et.al (1995) 

Figure 2-9: A Resource-Based Model of Competitive Advantage.   

Managerial IT skills may have an impact on a variety of functions, such 

as marketing, product development and functional divisions. They are of 

particular importance for multinational firms which need to integrate 

information and knowledge from disparate operation units on a global scale 

(Almeida & Phene, 2004; Gupta & Govindarajan, 1991; Nobel & 

Birkinshaw, 1998).  

Table 2-8: The nature of managerial IT skills 

The ability of managers to understand and appreciate the business needs of other 

functional managers, suppliers and customers 

The ability to work with these functional managers, suppliers and customers to 

develop appropriate IT applications 

The ability to coordinate IT activities in ways that support other functional 

managers, suppliers and customers 

The ability to appreciate the future IT needs of functional managers, suppliers and 

customers.  
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Without these managerial skills the full potential of IT will almost 

certainly not be realized, and it is therefore almost self evident that these 

managerial skills are valuable. Dehning and Stratopoulos (2003) confirmed 

Mata„s argument on a dataset consisting of firms that were recognized for 

their effective use of IT. They found that managerial IT skills are positively 

related to sustainability, but there was no support for the impact of technical 

IT skills or IT infrastructure on sustainable competitive advantage. A 

number of research initiatives indicate that managerial IT skills are however 

still limited due to lack of close working relationships among those in IT 

and between IT and other functions on which the acceptance and usefulness 

of IT applications actually depend (Adams, Nelson, & Todd, 1992; 

Hernandez, Jimenez, & Martin, 2008). One of the key issues is that if the 

individuals who will be using the application are not consulted in the 

software development process, it is likely that difficulties arise in the 

adoption of the application and the technological advances will not be 

realized (Hernandez et al., 2008). In order to leverage the potential benefit 

of IT, issues of competitive outcome and market satisfaction of 

organizational goals must intertwine through interaction between IT and 

functional managers (Chen & Edgington, 2005). 

An important aspect of managerial IT skills is the potential impact they 

may have on the utilization of information through linkages with the 

environment, such as customers, suppliers or technical alliances (Lall, 

1992). Henderson (1990, p. 10) notes that organizational linkage has 

positive impact on the effectiveness of interactions between organizations, 

including physical process integration, information integration and social 

networks. Information integration enables organizations to better plan and 

execute their own internal business processes. Electronic integration, in 

which information exchange goes beyond transaction automation through 

better and more effective information sharing, contributes to successful 

strategic partnerships. 

Pavesi (2003) investigated the role of ICT as a trigger for change in 

knowledge processes, which indicated that ICT supports managerial 

activities and decisions in innovative environments. The managerial 

activities entail developing and exploiting tools to manage knowledge in 

increasingly complex networks of relationships both inside firms and 

beyond their borders. Organizational, technological and managerial 

solutions influence the enablers that foster knowledge processes in a special 

functional units, which is even more critical in multinational companies 
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where organizational practices, values and cultures are different in the 

subsidiaries (Hofstede, 1980). 

An important attribute of IT skills for innovation processes was 

identified by Tallon (2007) who found that product leadership firms 

emphasize IT use for product and service enhancements as the most 

important support for business process activities. They furthermore found 

that IT use is an important support for supplier relations. Tallon (2008) 

argued that managerial IT capabilities consisting of IT-business 

partnerships, strategic planning and ex-post IT project analysis have an 

impact on technical IT capabilities and the ability to respond to changes in 

the environment. The use of IT to coordinate supplier linkages is 

furthermore supported by Bakos (1991) who found that IT supports linkages 

with suppliers, resulting in reduced cost of communication and search costs. 

Parsons (1983) argues that the application of IT supports the different value 

chain activities of firms (Porter, 1985), including experimentation support in 

research laboratories, computer-aided design, development work in 

engineering departments and marketing research within different divisions 

and across the boundaries of the firm. IT is furthermore credited with 

improving innovation, helping to bring new products and services faster to 

market and at lower cost (Porter & Millar, 1985). This suggests that the 

implementation of necessary levers (Gieskes, 2001) and conditions that 

stimulate effective use of IT for communication with suppliers and 

subsidiaries in product innovation processes will have a positive impact on 

information sharing and contribute to sustainable competitive advantage.  

2.5.5 Section summary 

This section of the literature review established an important link between the 

RBV and the IT literature. Wade and Hullands„ (2004) suggestion that the 

application of RBV in IS contexts has the potential to identify key drivers of 

superior business performance is supportive for the focus of this research. Their 

proposed hypothesis has not been tested, suggesting that this research has the 

potential to make an important contribution to the theory. It follows that it may 

be useful to test the relationship between the use of information and 

communication technology (resources) for the utilization of external sources of 

information (processes) and performance in product innovation processes 

(dependent variable), which serves as a disaggregated measure of performance, 

specifically in dynamic environments (Pavlou & El Sawy, 2006).  

The literature review suggests that the RBV is an appropriate approach for a 

research in information systems (Wade & Hulland, 2004) and that the RBV 
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provides an opportunity, not only to identify the relationship between IT 

resources and the overall performance of the firm, but more importantly its 

impact on specific processes within the firm (Ray et al., 2004). This section 

contributed to the identification of resources that might be useful to apply in this 

research. The most important contribution is that only managerial IT skills 

contribute to the sustainable competitive advantage of firms (Mata et al., 1995), 

suggesting that this research should emphasize the identification of 

relationships between managerial IT skills and how effective the firm is in 

utilizing external knowledge in product innovation processes.  

2.6 Preliminary summary of the literature review 

Review of the literature on innovation, strategy, networking, and IT management 

has provided a background for exploring the relationship between capabilities that 

are expected to have an impact on the utilization of external information in 

innovation processes and the innovativeness of international firms. Sections 2.1 

through 2.4 furthermore offered an insight into the sources of external 

information and the means through which the firm has access to it.  

The literature on innovation processes provided an interesting framework for 

the identification of the main sources of external information, and how it 

contributes to performance in innovation processes. Of particular importance was 

the so called third, fourth and fifth generation models of innovation processes 

(Rothwell, 1992). The models do not only provide an overview of the sources of 

information, but also how it (the external information) contributes to different 

phases of the innovation process, and the strategy elements that have an impact 

on performance in innovation processes. 

The literature on continuous innovation revealed the CIMA model, 

which explains the relationship between variables that have an impact on 

the performance in continuous innovation processes (Boer et al., 2001). The 

model explains on one hand the relationships between levers that managers 

can have an impact on, and behaviours that lead not only to performance in 

the innovation process, but also on the learning that takes place and 

enhances the innovation capability of the firm. 

An insight into the interplay between exploration and exploitation was 

provided, indicating that exploration contributes to the generation of new 

ideas and transfer of new information, but that exploitation contributes to 

the utilization of it (March, 1991b; Orihata & Watanabe, 2000a). It is 

therefore important to include capabilities that contribute to both 

exploration and exploitation in the research model in this dissertation. 
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International diversity provides the firm with access to information from 

a variety of external sources, which firms that have operations only in their 

home market do not have (Zahra et al., 2000). This supports to include only 

respondents from international firms in this research, as the results would 

otherwise not be comparable. 

Of particular importance was the identification of two distinct, but 

interrelated measurements of innovation performance, the firms‟ 

innovativeness, and the capability to innovate (Hurley & Hult, 1998). 

Although both have an impact on performance in innovation processes, the 

firms‟ innovativeness has more direct impact on how open the firm is 

towards new information. This supports using innovativeness as a 

dependent variable, as it will specifically capture the utilization of external 

information. The openness to new ideas reflects both how open the firm is 

towards receiving new ideas, and utilizing it. The literature on the firm 

innovativeness and innovation capability contributes to the understanding of 

the relationship between the two.  

Networking relationships provide the firm with access to information 

and possibilities to utilize, not only information, but also knowledge and 

resources from external sources (Alvarez et al., 2009). Proximity with 

networking partners builds up trust and increases the effectiveness of 

learning (Baptista, 2001; Dahl & Pedersen, 2003). It is therefore important 

to identify through which means the firms has access to networking 

partners. The literature indicates that firms with operation units in different 

locations have access to a diverse knowledge sources, which they can utilize 

in their in their innovation processes.  

Effective interaction processes contribute to a deep understanding on 

how firms can work with networking partners and deploy their resources in 

their innovation processes (Håkansson & Waluszewski, 2002). A variety of 

channels contribute to the transfer of knowledge, which depends on the type 

of knowledge to be transferred (Schartinger et al., 2002). An understanding 

of the interaction processes and possible channels for the transfer of 

information contributes to the effectiveness of utilizing different channels, 

including the use of information systems. It is of interest for this research to 

understand through which means the firm has access to networking partners, 

particularly suppliers and technological alliances, as these are important 

sources that might be difficult to access otherwise. Close relationships with 

these sources are particularly important for the access to information on 

technology (Rothwell, 1992).  
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The literature on the resource based view (RBV) provided a support for two 

important phases of this research. Firstly, it provided an approach for the 

identification of capabilities that contribute to the sustainable competitive 

advantage of firms (Barney, 1991), and secondly, it provided a support for 

using a specific business processes as a dependent variable, as it offers a better 

measure of the impact that specific capabilities have than using the overall firms 

performance (Ray et al., 2004). In relation to indications in the literature 

mentioned previously, the RBV provides further support for using the firms‟ 

innovativeness as a dependent variable, as opposed to using more general 

indications of performance in innovation processes, such as the frequency of 

product innovations, which depends not only on new information, but also on a 

number of other capabilities and resources. 

Strong indication were found in the literature for the impact of learning 

orientation, norms, trust, reward systems, and new product dynamic capability 

on the innovativeness of firms. Although there are a number of capabilities that 

might have an impact on the innovativeness of firms, which are not included in 

this research, these capabilities were found to be of particular importance and 

fulfil the requirements of capabilities that contribute to the sustainable 

competitive advantage of firms according the to RBV (Barney, 1991). 

The dynamic capability theory was found particularly relevant for firms 

operating in turbulent environments (Teece et al., 1997). The NPD dynamic 

capability construct contributes particularly to this research, as it includes 

capabilities that are strongly correlated to performance in new product 

development processes (Pavlou & El Sawy, 2006). This stream of the 

strategic literature, which includes, and extends the RBV, is therefore of 

particular relevance for this research, and enables the use of constructs that 

have been used in previous research.  

The literature on competencies offers an approach to link a complex set 

of resources and capabilities, which have a profound impact on the firms' 

competitiveness in dynamic environments (Prahalad & Hamel, 1990). 

Collective learning, the coordination of diversified production skills, and the 

integration of multiple streams of technology offer an opportunity for 

international firms to utilize external information through linkages with 

networking partners (Grant, 1996b). 

The literature confirmed the potential contribution of the use of information 

systems for information transfer in international firms (Sarker & Sahay, 2004). 

Following a support in the literature, managerial IT skills, which refer to the 

extent which functional managers understand how the use if IT applications 

contribute to performance in business process on one hand, and the extent to 
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which IT managers appreciate the future needs of functional managers, suppliers 

and customers, where found to be the only IT capability that contributes to the 

sustainable competitive advantage of firms (Mata et al., 1995). This is an 

important contribution to this research, not only as it enables the identification of 

the most important IT skills, but also the exclusion of other IT capabilities. The 

exclusion of other IT capabilities, which was extensively supported in the 

literature, contributes to limiting the number of questions in a survey, which has 

an impact on the response rate. This conclusion does however not indicate that 

other IT skills will not contribute to the firms‟ performance, but that they only 

have an indirect impact (Wade & Hulland, 2004).  

The next section covers a discussion on the development of a research model. 

2.7 The Research questions and model  

The main goal of this section is to describe the development of a research 

model, and provide an insight into the main arguments relating to the choice 

of constructs for the research. The section starts with an explanation of the 

research questions derived from the main contributions from the literature 

review, which build up the foundation of the proposed research model. 

2.7.1 Research questions 

The literature review covered discussions on the factors identified, and how they 

contribute to the understanding of the research topic. The conclusions of the 

literature review prompted the development of the following research questions:  

RQ 1. What are the main sources of external information that 

contribute to performance in innovation processes of 

international firms? 

RQ 2. What impact has the profile of managers on the access to 

different sources of external information 

RQ 3. RQ3a. Which capabilities, including managerial IT skills, 

contribute most to the utilization of external information in 

continuous innovation processes? 

RQ3b. What is their impact on the innovativeness of international firms? 

RQ 4. Is there a positive relationship between managerial IT 

capabilities and the innovativeness of international firms, 

considering the impact of supporting capabilities? 
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The research questions take the resource based view, and are focused on 

the relationship between the leveraging of information technology (IT) and 

supportive capabilities for the utilization of external information in 

continuous innovation processes. The questions furthermore contribute to 

investigating the relationships between capabilities applied in the research 

and the innovativeness of international firms, which is the dependent 

variable used in this research.  

The literature suggested that managerial IT skills have an impact on the 

innovativeness of firms, but that they might not necessarily have a direct 

impact (Pavlou & El Sawy, 2006). Instead, their impact depends on other, 

complimentary or supporting capabilities (Melville et al., 2004). The 4
th
 

research question aims at identifying the direct impact of managerial IT 

skills on the innovativeness of international firms, as well as when they are 

mediated through the interaction effect with supporting capabilities. The 

third question includes two related questions. Firstly, question RQ3a 

supports the identification of capabilities that contribute most to the 

utilization of external information in continuous innovation processes, 

which enables the selection of supporting capabilities to be included in the 

research model. Secondly, question RQ3b investigates the extent to which 

they have on the innovativeness of firms. The objective of the question is 

not only to identify the impact of all the variables that were initially selected 

for the research, but also which combination contributes most to the firms‟ 

innovativeness. The resulting research model is shown in fig. 2.10. 

2.7.2 Constructs for the research 

This section includes a description of the main constructs in the research 

model shown in fig 2.10. When appropriate, a discussion of the relationship 

between the constructs and their potential impact on the effectiveness of 

managerial IT capabilities will be included. 

2.7.2.1 The firm’s innovativeness 

The literature stressed that firms must be innovative to survive in today‟s 

hypercompetitive environment, and that the innovativeness is increasingly 

dependent on the utilization of external information in their innovation 

processes (Dosi, 1988; Guan & Ma, 2003; Lall, 1992). A number of 

scholars have used or proposed to use the firm‟s innovativeness as a 

dependent variable in research on information sharing, knowledge 

management and innovation processes (e.g., Calantone et al., 2002; Hurley 

& Hult, 1998; e.g., Hurt, Joseph, & Cook, 1977; Lee & Tsai, 2005; Lin et 
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al., 2008). Innovativeness incorporates a number of factors that are 

important for this research, such as cultural factors that have an impact on 

interaction and sharing of information, as well as the utilization of the 

information received in new product development processes. As opposed to 

using innovation capability as the dependent variable, the innovativeness 

construct has stronger relationship with the impact of interaction processes 

and utilization of external information, due its strong impact on the 

generation of new ideas for new product development, which are often 

originated outside the NPD teams, and in sales and service department 

(Boer et al., 2001). The firm‟s innovativeness is therefore a highly 

appropriate dependent variable for this research, and is expected to be 

strongly correlated with the utilization of external information in new 

product development processes for enhancing the firms‟ performance 

(Wade & Hulland, 2004). 

Figure 2-10: Preliminary research model  

2.7.2.2 Managerial IT skills 

A thorough investigation into the literature on IT attributes and their impact on 

the effectiveness of communication within and across the boundaries of the firm, 

and their potential impact on performance in product innovation processes, 

especially in turbulent environments, indicated that IT has an impact on the 

utilization of external information (Bharadwaj, 2000; Gupta & Govindarajan, 
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1991; Nobel & Birkinshaw, 1998; Pavlou & El Sawy, 2006). With reference to 

the research based view framework, the main focus was on the identification of 

IT attributes that support communication with external sources, particularly 

through managers of subsidiaries of international firms, who have access to 

market information, customer requirements, and to some extent on competition 

and technological development. Managerial IT skills were the only IT skills that 

fulfil this requirement.  

2.7.2.3 Supportive capabilities 

The literature indicated that it is unlikely that managerial IT skills alone 

contribute to the innovativeness of firms. Instead, there is a complex 

relationship between the use of information technology and supporting 

capabilities that contribute to the impact of managerial IT skills on the 

innovativeness of firms (Wade & Hulland, 2004). One of the most 

important contributions from the literature was, that absorptive capacity will 

have an impact on the use of IT systems, indicating that managerial IT skills 

are mediated by absorptive capacity (Boynton et al., 1994).  

It is not only the mediating impact of supporting capabilities on the 

impact of managerial IT skills which is of importance, but also their direct 

impact on the innovativeness of firms. Following the socio technical 

systems (STS) perspective (Shani et al., 1992), it is only rational to measure 

the impact of any skills on the performance of business process, considering 

as well the impact of other important factors. A discussion on the supporting 

capabilities included in the research model has been discussed in section 

2.3, and further discussion will be provided in the next chapter.   

2.7.3 Section summary 

This section started with the identification of five research questions that 

seek to examine, in a holistic approach, the utilization of external 

information in continuous innovation processes in international firms. The 

questions contribute to the identification of the sources of external 

information, factors that have an impact on the access to it, and capabilities 

that contribute to how effective the firm is in utilizing it in their innovation 

processes. The main focus was on the identification of capabilities that 

contribute to performance in innovation processes, and their relationship 

with the firms‟ innovativeness. These relationships are researched in the 

context of the RBV, which is a useful approach for a research on the impact 

of information technology on the innovativeness of international firms (Ray 

et al., 2005). This resulted in the development of a research model with the 
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firm innovativeness as the dependent variable and managerial IT skills and 

specific supportive capabilities as independent variables.  

This section further discussed the choices of the constructs available for 

the research, and how they contribute to the research design. This involved 

an explanation of the choice of managerial IT skills as the main independent 

variable, why the supportive capabilities contribute to the innovativeness of 

firms, and how they mediate the impact of managerial IT skills on the 

innovativeness of firms.  

The research makes a contribution to theory by providing an insight into 

the relationship between the capabilities included in the research and the 

innovativeness of international firms. The research furthermore contributes 

to the understanding of the impact of supporting capabilities on the 

innovativeness of firms, and their mediating impact on managerial IT 

capabilities. Furthermore, an analysis of the relationship between specific 

capabilities, or a combination of capabilities, and the innovativeness of 

international firms, contributes to the development of new managerial skills 

which increase effectiveness and strategic flexibility, which is one of the 

main objectives of the development of theory of continuous innovation 

(Boer & Gertsen, 2003; ESPIRIT-project-26056, 2002). I now move on to 

an overall summary of the chapter on literature review. 

2.8 Chapter summary 

The literature review contributed to the identification of the main elements 

covered by this dissertation. It has reviewed the literature on four topics; the 

theory of innovation, networking, strategy, particularly from the resource 

based view and dynamic capability perspective, and IT management. Each 

concept contributed important insights for the research. The review of the 

literature on innovation provided an insight into the main sources of 

external information and how they contribute to different phases of the 

innovation process (Rothwell, 1992). The literature on the theory of 

continuous innovation provided an insight into the relationship between 

levers that managers can have an impact on, and performance in innovation 

processes (Boer et al., 2001), which is an important topic for both managers 

and academics. The literature on interaction offered a comprehensive view 

of the impact of interaction processes on the access to information, which is 

particularly important in relationships with suppliers and technological 

alliances. The literature indicated that interaction processes do not only have 

an impact on the access to information (Håkansson & Waluszewski, 2002), 

but also provide access to resources from alliances, and knowledge on how 
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they contribute to the innovativeness of the firm. The strategic literature 

contributed to an overall understanding of capabilities and competencies 

which are important for innovation processes. The most important 

contribution from the strategic literature was however derived from the 

resource based view (RBV) (Barney, 1991), which enabled the 

identification of capabilities that have an impact on the utilization of 

external information in innovation processes and the innovativeness of 

firms. Finally, the literature on IT management contributed to the 

identification of managerial IT skills, which provided a better focus of the 

research than would otherwise have been possible. 

The literature review allowed the definition of research questions that 

examine the overall context of the utilization of external information in 

continuous innovation processes. The research questions enable the 

identification of the sources of external information, factors that have an 

impact on the access to it, and last but not least, the identification of 

capabilities that contribute to the utilization of the information and the 

innovativeness of international firms. This has resulted in the development 

of a research model with innovativeness as the dependent variable, and two 

types of capabilities, managerial IT skills, and supporting capabilities as the 

independent variables.  

The literature review further discussed issues that have an impact on the 

selection of capabilities that support the transfer and utilization of external 

information, contribute to the innovativeness of firms, and which may 

furthermore have a mediating impact on the effectiveness of using 

information technology in the process. This resulted in a preliminary 

selection of capabilities for the research model. 

The research makes a contribution by providing an insight into the 

relationship between capabilities and performance in innovation processes 

in international firms. As regards contribution to practice, the identification 

of capabilities that managers can have an impact on to increase the 

utilization of external information, which contributes to performance in 

innovation processes, is of particular relevance (Andrew et al., 2010; 

ESPIRIT-project-26056, 2002). 

The next chapter discusses the initial research strategy, the research 

design and methodological choices available for conducting the research. 

Among the most important issues is an introduction of an integrated 

research strategy, and an extensive discussion on the development of a 

survey for the research. 
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3 Methodology 

3.1 Introduction 

This chapter covers the approach taken to conduct the research, needed to meet 

the objective of providing an answer for the research question. This research 

explores the relationship between factors or capabilities and in particular the use 

of information technology for the utilization of external information, and the 

innovativeness of international firms from the perspective of the RBV.  

The framework for the research is to identify how companies utilize 

information technology in their interaction and cooperation processes with 

managers of international firms to support their innovation processes, and 

hopefully demonstrate that there is a relationship between the use of information 

technology and the innovativeness of firms. The literature review suggested this 

relationship, particularly in firms that have operations in geographically dispersed 

markets (Zander, 2002). It was however identified that the application of 

information technology only will not have any significant impact. Supporting 

capabilities and social context need to be explicitly taken into account in a 

research related to the effects of information technology in group interaction 

(Zack & McKenney, 1995). This research builds on previous research on the 

impact of information technology and supporting capabilities on the 

innovativeness of firms, which provides an opportunity to advance the 

applicability and further test the impact of the constructs identified in the literature 

review on the innovativeness of firms and their relationships. This chapter further 

outlines the methodological approach, research design, and describes the research 

process and philosophical foundation on which this research is based. 

3.2 Approaches to research  

Citing Herbert Blumer (1969), Alasuutari, Brannen et al. (2008) state that: 

“methodology refers to the „entire scientific quest‟ that has to fit the 

„obdurate character of the social world under study‟. Thus methodology 

is not some super-ordained set of logical procedures that can be applied 

haphazardly to any empirical problem. In short methodology constitutes 

a whole range of strategies and procedures that include: developing a 

picture of the empirical world; asking questions about that world and 

turning these into researchable problems; finding the best means of doing 

so – that involve choices about methods and the data to be sought, the 

development and use of concepts, and the interpretation of findings 

(Alasuutari et al., 2008, p.1). 
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According to Bryman and Bell (2007), the nature of business research and in 

particular the diverse nature of scholarships has led to disagreement on how 

research claims ought to be evaluated. This is because management research is 

primarily concerned, not only with understanding the nature of organizations, but 

also with the identification of solutions to problems related to management 

practice. Gummesson (1999) acknowledges the difference between research and 

practice whereby academic researchers and management consultants are groups 

of knowledge workers that place different emphasis on theory and practice. He 

also sees their roles closely related, as they are concerned with addressing 

problems that concern management. This confirms the view that the value of both 

groups is determined by their ability to convince the business community that 

their findings are relevant and practical.  

In order to capture both the impact of information technology and the 

social context of its use, Orlikowski and Iacono (2001) propose to focus on 

IT artefacts, which is important from both theoretical and practitioners point 

of view. The term IT artefact encompasses 

 “those bundles of material and cultural properties packaged in some 

socially recognizable form such as hardware and software” 

(Orlikowski and Iacono 2001, p. 121) 

and  

“encapsulates the structures, routines, norms, and values implicit in 

the rich contexts within which the artefact is embedded” (Benbasat & 

Zmud, 2003, p. 186). 

IT artefacts are more than their individual objects. As IT artefacts are 

designed, constructed, and used by people, they are shaped by the values, 

interests and assumptions of wide communities of developers, investors, users, 

etc, are always embedded in some time, place, discourse and community and 

bound up with the historical and cultural aspects of their ongoing development 

and use. This is consistent with conceptualizations of what technology is, how it 

affects, and how and why it is implicated in social change, developed in the 1980s 

(Kling & Scacchi, 1982). Orlokowski and Iacono state that:  

„… information technology is more than just the tools deployed on 

the desktop or on the factory floor. It is the ensemble or „web“ of 

equipment, technologies, applications, and people that define a social 

context, including the history of commitments in making up the web, 

the infrastructure that supports its development and use, and the 

social relations and processes that make up the terrain in which 

people use it“ (Orlikowski & Iacono, 2001, p. 122).  
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Orlikowski and Iacono (2001) argue that increased attention and explicit 

consideration of IT artefacts will favour all research in information system, 

whatever their epistemological perspective or methodological orientation is. 

„Thus, all studies of IT, quantitative or qualitative, large-scale or in-depth, 

experimental, survey based, modelling, ethnographic, or case study, can 

advance our theoretical understandings of IT artefacts.“ (Orlikowski & 

Iacono, 2001, p. 130-131)  

The type of explanation the research entails is an additional concern that 

has an impact on the design of research in information systems.  

Explanation of observed phenomena and an understanding of the 

relationship between independent and dependent variables is a major 

objective of both those who conduct and those who apply research. The 

resulting conclusion, whether supporting or rejecting the relationship is not 

necessarily the only potential contribution from the research. Hovorka, 

Germonprez and Larsen (2008) present four principle explanation types 

defined in modern philosophy that may guide the design of the research, and 

provide an opportunity to further advance the research results. The research 

design should take into consideration the possibility of using multiple 

explanation types to support the research results, such as to investigate 

further if and why a relationship was apparent or not. The definition of the 

explanation types is depicted in table 3.1.  

Table 3-1: Definition of explanation types 

Explanation type Definition 

Covering-law (Deductive-

nomological) explanation 

 

Consists of a deductive argument whose 

conclusion about observations to be made 

pertaining to a phenomenon is the logical 

outcome of applying a general or statistical law 

to the statements describing the conditions 

initially observed about the phenomenon in a 

given setting; whenever phenomenon X is 

observed to occur in the setting of conditions C, 

Y will be observed. 

Statistical-relevance 

explanation 

Consists of the identification of, and statistical 

relationship between, the assemblage of factors 

that contribute a difference in the probability of 

a phenomenon occurring; based on empirical 

data, factors A, B and C contribute to the 

probability of Y by amount X. 
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Contrast-class explanation Consists of a context-dependent answer to a 

„why-question‟ that selects from a set of 

alternatives (contrast-class) based upon the 

relevance to the questioner. Different questions 

about the same phenomenon will result in 

different explanations; in this context and given 

my purpose, why did X (rather than X*, X** . . 

. , etc.) occur? 

Functional explanation Consists of identification of a relationship 

between ends or goals and the preceding 

conditions such that the effect ensures that the 

phenomenon of interest continues to exist; 

identification of the mechanism by which 

desirable goal A ensures the continued 

existence of the phenomenon. 

Adapted from: (Hovorka, Germonprez, & Larsen, 2008) 

Statistical-relevance (S-R) is the most used explanatory research using a 

positive approach (Hovorka et al., 2008).  

„A statistical-relevance (S-R) explanation consists of the 

identification of factors that have a causative relationship with the 

phenomenon such that its occurrence depends on the presence of the 

factors (Salmon, 1989; Hall, 2004). S-R explanations were developed 

in response to criticism of covering-law models, which relied on 

logical relationships entailed by universal laws. Many phenomena, 

especially in the social sciences, are influenced by a wide and 

variable set of factors that operate differently under different 

conditions or in different combinations. 

S-R explanation accounts for the variation and interaction of factors 

regardless of the degree of influence on the phenomenon. The influence of 

a large number of causal factors leads to the use of statistical hypothesis 

testing and probabilistic explanations. This overcomes the objection to 

covering-law models of explanation in which the phenomenon to be 

explained must have a high probability of occurrence (Kitcher, 1989). 

An example of an S-R explanation is the relative contribution and 

directionality of relevant factors of website usability that rely on 

quantitative data and use statistical analytic techniques to explain 

how the factors influence usability or are grouped into dimensions. S-

R explanations may include relationships and interactions among 

factors, the directionality and strength of effects, and/or differences 

between groups.“ (Hovorka et al., 2008, p. 29-30) 
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Hovorka, Germonprez et al (2008) propose that information system (IS) 

research will be guided by the pursuit of different explanation types that 

provide additional insight into the topic under investigation. The analysis of 

explanation types prompts the researcher to ask how the research explains 

the phenomenon, and, what the limits of that explanation are. The use of 

different explanation types offers an opportunity to account for different 

levels or aspects of the phenomenon as opposed to only providing an answer 

on if specific phenomenon generate events that occur or that do not occur 

(Haefliger, Jäger, & von Krogh, 2010). This is particularly important in IS 

research where the phenomenon exists at the interface between human and 

technological systems, as the use of different explanation types offers an 

opportunity for further clarification and insights, that contributes to an 

advancement in our knowledge. 

The discussion of the research design is based on the above terms and 

definitions and frames the understanding of the methods and paradigms that 

are associated with the research. For practical reasons, the research strategy 

is guided by the recommendation of Gill and Johnson (2002) who propose 

that when the researcher makes choice between the various approaches 

available, he should take into account the research problem and the extent of 

resources available to the researcher. This practical approach is not only 

helpful for the researcher. A shorter time to completion increases the value 

of a research in information system for other academics and practitioners 

due to the dynamic nature of information systems and innovation processes.  

3.3 Research strategy 

A research strategy can be viewed as a conceptual bridge that connects research 

philosophy to the detailed practical methods that are to be adopted. The first 

choice is between quantitative and qualitative research (i.e, Bryman & Bell, 2007; 

Easterby-Smith, Thorpe, & Lowe, 2002; Remenyi, Williams, Money, & Swartz, 

1998). This is useful in classifying different methods of business research and a 

helpful framework for a range of issues concerned with the practice of business 

research. The simplest distinction between the two is that quantitative researchers 

employ measurement and qualitative researchers do not.  

There are two main methods of using quantitative research, to use hypotheses 

and test predefined relationships or to develop a model and investigate the 

relationships implied in the model. A frequently used approach is to used both, 

that is to develop a model, define hypotheses based on the model and test the 

relationships. Bryman and Bell (2007, p. 632) mention that  
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“the common depiction of quantitative research as solely an exercise in 

testing preformulated ideas fails to appreciate the degree to which finding 

frequently suggest new departures and theoretical contributions. 

Therefore, the suggestion that, unlike an interpretivist stance, quantitative 

research is concerned solely with the testing of ideas that have previously 

been formulated (such as hypotheses) fails to recognize the creative work 

that goes into the analysis of quantitative data and into the interpretation 

of findings” (p. 632 - 634).  

As this research is exploratory, and although a research model was 

developed, proposing hypotheses and testing them would possibly result in 

rejecting or accepting hypotheses due to multicollinearity prevalent with all the 

variables in the model, eliminating the possibility to identify which combination 

of factors or capabilities contribute most to the variance in the dependent variable. 

On the contrary, modifying the variables could lead to different results (Pallant, 

2007), and identification of factors that have an impact on the identification the 

development of managerial skills, offers an important contribution to theory and 

practice. It was therefore considered more appropriate to use a modelling 

approach, starting with testing the initial model, but then looking at the results 

from the regression analysis more deeply and run further test in a different model, 

where the variables that were not contributing to the results could be eliminated. 

One advantage of using this approach is that it allows regression analysis without 

using too many variables at the same time, which contributes to the reliability and 

generalisability of a research with a small sample size. A further contribution of 

this approach is that it allows the identification of relationships that is not 

achieved in the normal hypotheses testing approach, and offers additional insight 

that contributes to the use of different explanation types. 

Bryman and Bell (2007) make the point that quantitative and qualitative 

research represent different research strategies, and that each carries with it some 

striking differences in terms of the role of theory, epistemological issues, and 

ontological concerns. This is why a number of questions need to be addressed in 

order to provide a description of the overall direction and process of the research 

(Remenyi et al., 1998). Remeny, Williams et.al (1998) offer a guide to make 

these decisions, and recommend that the researcher establishes a research 

question, identifies major constraints to the research, decides on a research 

strategy, and selects a research tactic. This is illustrated in fig 3.1. 

There are four key issues identified, i.e. the research question, the 

budget available to the researcher, time available, and the skill of the 

researcher. Of these factors, the research question is usually the most 

important. In this dissertation, the research questions have been identified in 

section 2.6, on research questions and model: 
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Adapted from Remenyi, Willimas et al. (1998) 

Figure 3-1: The process of deciding on a research strategy 

RQ 1. What are the main sources of external information that 

contribute to performance in innovation processes of 

international firms? 

RQ2 What impact has the profile of managers on the access to 

different sources of external information 

RQ3a. Which capabilities, including managerial IT skills, 

contribute most to the utilization of external information 

in continuous innovation processes? 

RQ3b.    What is their impact on the innovativeness of international 

firms? 

RQ 4. Is there a positive relationship between managerial IT 

capabilities and the innovativeness of international firms, 

considering the impact of supporting capabilities? 

Research question 

Resource consideration 

Research strategy 

Strategy constraints 

Research tactics 
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In terms of other issues, the research questions proved to fit well within 

the profile of the researcher and available resources.  

3.4 Research design 

Following the research strategy is a process of deciding in what way the 

research will be carried out and the data analyzed. According to Bryman 

and Bell (2007) two key decisions have to be made. One is on the research 

design, the other on research method. The research design provides a 

framework for the work with choices that reflect decisions about the priority 

given to a range of dimensions of the research process. The research method 

is the technique and process for collecting data. This involves the 

instruments used, such a questionnaires, interviews or observation.  

A number of writers on methodology list five main research designs (i.e, 

Bryman & Bell, 2007; Easterby-Smith et al., 2002; Remenyi et al., 1998). 

These are: 

 Experimental design 

 Cross-sectional or social survey design 

 Longitudinal design 

 Case study design 

 Comparative design 

These research designs are different and used for a different purpose, but 

there are recurring issues that are addressed in all of them. The first of such 

issues is described by Bryman and Bell (2007) as criteria in business 

research, where reliability, replication and validity are the most prominent 

ones. Reliability is commonly used in conjunction with the question 

whether the measures that are devised for the concepts in the research are 

consistent. This applies especially in quantitative research where concerns 

about the stability of measures are more of an issue. Next is replication, 

which deals with the replication of the findings of others. In order for this to 

take place, a study has to be replicable. Last is validity, which is concerned 

with the integrity of the conclusions that are generated from research. 

Bryman and Bell (2007) distinguish between four main types of validity: 

 Measurement validity 

 Internal validity 

 External validity 

 Ecological validity 
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Measurement validity applies primarily to quantitative research, and is often 

referred to as construct validity. In essence it deals with the question whether a 

measure that is devised of a concept really does reflect the concept that it is 

supposed to be denoting. Internal validity is concerned with the question of 

whether a conclusion that incorporates a causal relationship between two or more 

variables is correct. External validity deals with the question if the results of a 

study can be generalized beyond the specific research context and last, ecological 

validity deals with the question whether social scientific findings are applicable to 

people‟s everyday lives. 

3.4.1 Choosing research design 

Before choosing a research design, there is the issue of the research 

questions as they guide and dictate the choices. Bryman and Bell (2007) 

discuss this by stating that the research question is crucial because of 

various reasons. It will guide the literature research, the choice of research 

design and what data to collect. It will further guide the analysis and writing 

up of the data, and last but not least prevent the researcher from going off in 

unnecessary directions. 

The choice of research questions may however depend on a range of 

issues. Bryman and Bell (2007) point to issues like personal experience, 

theory, literature, puzzles, new developments in society and social problems 

as good examples. The underlying research questions for this research are 

related factors that have an impact on the utilization of external information 

in continuous innovation processes, with a particular emphasis on the 

impact of information technology in the process, and their relationship with 

the innovativeness of international firms. The proposed research questions 

will be researched in the context of Icelandic firms that have operations in 

foreign countries. Easterby-Smith, Thorpe et al. (2002) discuss these issues, 

in particular the choices to make when developing the research design. The 

first choice is the question of the involvement of the researcher. In the 

proposed research, the researcher has a profession in the academic 

community and is not involved. The researcher does only have the role of a 

researcher and will be totally detached from the research. 

Another choice mentioned by Easterby-Smith, Thorpe et al. (2002) evolves 

around experimental design or fieldwork. The general approach to the 

methodology used in this research is a mixed method (Bryman, 2006; Creswell, 

2008; Woolley, 2009), primarily a quantitative survey supported by a focus 

group and qualitative case study approach as described by Silverman (2004) 

and Creswell (2008). This choice is consistent with a recent trend in 
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management research in which qualitative and quantitative methodology is 

applied in an integrated approach to offer insights that could not otherwise be 

gleaned (Bryman, 2006). In a content analysis of 232 social science articles in 

which a multi-method approach was applied, Bryman (2006) found that 24% of 

all the articles fell within the discipline of management and organizational 

behaviour. Qualitative research can support quantitative methodology in 

different stages of the research process, such as when formulating the research 

question (Tashakkori & Creswell, 2007), defining and pretesting survey 

questions (Leeuw, 2008) and to offer a fuller view of the relationship between 

dependent and independent variables (Woolley, 2009; Yin, 2006). In order to 

produce findings that are better than the sum of both methods independently, it 

is necessary that the components of both methodologies are applied explicitly in 

an integrated approach (Woolley, 2009).  

An analysis of articles on research in information systems published in 

academic journals indicate that the positivist approach is still the dominating 

paradigm in information system research despite the calls to the contrary 

(Chen & Hirschheim, 2004; Guo & Sheffield, 2008). Quantitative research 

usually employs survey questionnaires or laboratory experiments. One of 

the arguments for using quantitative methodology is that time commitment 

and engagement in the research process are, relatively speaking, minimal 

(Orlikowski & Baroudi, 1991). Short timeframe for conducting a survey 

based quantitative research is not only beneficial for the researcher, but 

furthermore it will make the research more valuable for practitioners, due to 

the dynamic nature of the theory of information systems and limited life 

time of information system applications on which the research is based. 

Furthermore, quantitative research is more likely to produce generalisable 

results. Further explanation on the survey results can be provided by 

supplementary case studies, which will not only contribute to the theory, but 

also support practitioners in identifying the relevance of the research results 

for their organization and under which conditions they are applicable. 

Figure 3.2 depicts the integration between quantitative and qualitative 

approach in this research, which provides an opportunity to add value to the 

quantitative survey by exploring the connections between the different 

phases of the research (Bryman, 2007).   

The first phase is focused on the identification of factors that contribute 

to the transfer of external information (EI) in innovation processes and to utilizing 

information technology (IT) for the utilization of the information. The factors will 

be identified from the literature, focusing on articles included in academically 

approved databases, focus groups and individual interviews. This approach will 
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lead to the identification of factors that are supported by theory and which are of 

practical relevance. In the second phase, a survey will be designed, based on the 

factors identified in the first phase, and statistical analysis performed to test and 

identify relationships. A modelling approach will be used as it allows not only the 

testing of relationships, but furthermore the identification of which combination 

of factors contributes most to the utilization of information and variance in the 

innovativeness of firms. Finally, in phase three, the results from the focus group 

and interviews conducted in phase 1 will applied to gain further insight into the 

impact of IT and supporting capabilities on the innovativeness of firms, 

contributing to the identification of potential managerial actions aimed at 

enhancing the utilization of external information in innovation processes. 

Based on: Wooley (2009) 

Figure 3-2: An integrated research strategy 

3.4.2 Quantitative survey 

The main foundation of this research is a survey which will provide 

statistical-relevance explanation (Hovorka et al., 2008) by indentifying 

statistical relationships between the factors identified in the literature review 

and proposed in the research model. Two main classes of independent 
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variables will be used. Firstly, the model includes a single variable, 

managerial IT capability, which has been identified as an imperfectly 

immobile, heterogeneous and valuable capability according to the RBV of 

the firm. Secondly the model includes a class of independent variables that 

have an impact on innovativeness of firms, and possibly a mediating effect 

on the managerial IT capability. These variables provide a social- and 

organizational context that has an impact on the effectiveness of managerial 

IT capabilities on the innovativeness of firms. Included are variables such as 

learning orientation, trust, norms, reward systems, and NPD dynamic 

capability. This approach contributes to Orlikovski et.al‟s (2001) ensemble 

view of technology and Kling et.al‟s (1982) “web of computing” and 

provide an opportunity to identify the relationship between these factors, 

and the extent that information technologies are used for the utilization of 

external information in product innovation processes.  

3.4.3 Supporting qualitative research 

The research design includes two phases of qualitative research to support the 

main quantitative approach for the research, phase 1, indicative and phase 2, 

contextual. The arguments for using measurements are stated by Bryman and 

Bell (2007) as being, that it allows for delineating fine differences between people 

in terms of the characteristic in question, that they give a consistent device for 

making such distinctions, and that it provides a basis for more precise estimates of 

the degree of relationships between the concepts. On the other hand, they further 

note that quantitative research is not without criticism and give as an example 

that; it fails to distinguish people and social institutions from the world of nature, 

the measurement process possesses and artificial and spurious sense of precision 

and accuracy, the reliance on instruments and procedures hinders the connection 

between research and everyday life, and the analysis of relationships between 

variables creates a static view of social life that is independent of people‟s lives. 

This supports the proposed approach for integrating qualitative and quantitative 

data, in order to give further meaning to the research results.  

The objective of the first phase of the research (indicative), a focus 

group and case studies is to identify factors that have an impact on the 

utilization of external information and to support the applicability of factors 

identified in the literature review. This approach allows for an identification 

of the relevance of the constructs identified in the literature review for the 

survey, and under which conditions they apply. Furthermore, this allows for 

the identification of additional factors that contribute to the research and 

were not included in the initial literature review. In addition, this phase 
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contributes to further understanding of the approach applied in real live 

situations for the utilization of external information in innovation processes 

and potential limitations of existing practices that is worth investigating in 

the survey (Yin, 2008). 

The objective of the third phase of the research (contextual), which 

includes case studies in two or three companies that have a leading market 

position globally in their markets, is aimed at gaining deeper insight into the 

survey results and to identify management practices that highly innovative 

companies apply for utilizing external information in their innovation 

processes. This approach provides an opportunity to compensate for the 

potential limitation of the quantitative survey. 

3.4.4 Section summary 

The research design is aimed at providing an opportunity to identify the direct 

impact of a cluster of supporting capabilities on the innovativeness of firms as 

well as the mediating impact of individual capabilities on managerial IT skills 

for the utilization of external information in innovation processes. 

Furthermore, the research design provides an opportunity to advance previous 

research by identifying which combination of the capabilities have the most 

impact on the innovativeness of international firms, and to gain an insight into 

the use of IT in interaction processes. Utilizing quantitative and qualitative 

approach concurrently supports the use of different explanation types 

(Hovorka et al., 2008), which provides an opportunity to explain different 

aspects of the phenomenon through triangulation and provide an answer, not 

only to relationships in the model, but furthermore to gain a deeper 

understanding on what is happening, why it is happening, and how the 

situation or explanation could be different (Haefliger et al., 2010). 

Practitioners will benefit from the identification of factors that managers can 

have an impact on to enhance the effectiveness of using information 

technology for the utilization of external information in innovation processes. 

The research was designed with support from the theory, but it does however 

not indicate that other approaches might not be equally suitable. There was a 

number of choices to be made, such as to use a positivist or interpretivist 

approach, to use quantitative or qualitative research as well as some other choices. 

There was a theoretical as well as practical support for focusing on positivist 

approach, and quantitative survey as the main methodology, supported by 

qualitative research which provides an opportunity to gain further insight, 

understanding and contribute to further advancing the theory.  
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3.5 Research method 

When making the choice of a research method, a positivist approach was 

selected for the research. This choice still presents a number of options for 

the research tactics (Easterby-Smith et al., 2002; Remenyi et al., 1998; 

Saunders, Thornhill, & Lewis, 2003). The final choice of using a survey 

questionnaire was made considering research design criteria, which were 

derived from the literature review, and the research methodology text. This 

does however not exclude the use of other supplementary methods.  As a 

means to provide further insight, a case study method is used. Remenyi, 

Williams et.al (1998) state that the main purpose of the questionnaire 

research is to obtain information, not easily observable or available in 

computerized or written form. The information can be demographic and 

socio-economic variables, and opinion and beliefs related to behaviours, 

experiences, activities and attitudes. The information can then be used for 

description, explanation, and hypothesis testing. They refer to three 

activities to consider regarding the questionnaire, the design, method of 

distribution, and choice of sample. 

This confirms a choice of a positivist approach as the research paradigm, 

and an Internet survey as the data collection tool. When developing the survey, 

consideration was made to comply with three basics stages of measures 

development, i.e. item development, or the generation of individual items, scale 

development, or the manner in which the items are combined to form scales, 

and finally scale evaluation, or the psychometric examination of the measures. 

The survey is based on questions that have already been tested for composite 

reliability. Although the survey is based on previously tested constructs, the 

structure of the questionnaire was designed specifically for this research. A 

nine-step process proposed by Churchill and Iacobucci (2005) depicted in 

figure 3.2 was followed when deciding upon the final choices for the 

questionnaire. Churchill and Iacobucci (2005) state, that despite making 

progress, designing a questionnaire is and art and a science. As much of the 

progress has come from admonitions such as “Avoiding leading questions” or 

“Avoid ambiguous questions”, it is easier to embrace these admonitions. They 

offer a method that the inexperienced researcher can use to develop 

questionnaires, recognizing that more experienced researchers will develop 

their own patterns, relying on steps listed in their method. A choice was made 

to follow the nine steps suggested by Churchill and Iacobucci (2005) and 

shown in fig 3.3 for questionnaire design, which they stressed that did not have 

to be sequential, and that a researcher should use an iterative process.  
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Adopted from Churchill and Iacobucci (2005) 

Figure 3-3: Nine step model for questionnaire design 

Finally there is the question of sample size and the unit of analysis, 

which forms the basis for the sample. Easterby-Smith, Thorpe et.al. (2002) 

make the distinction of whether to sample widely or go for depth. From a 

narrow descriptive methodological point of view, the unit of analysis is the 

smallest object in the study (Matusov, 2007). As this research is focused on 

the impact of factors or enablers that have an impact on individuals to 

interact, the unit of analysis for the study is the individual manager. It is 

however worth noting, that even though the data are collected from 

individual managers, the respondents‟ answers relate to the organization in 

which they are working, in which case the answer is based on his or her 

perception of the performance of the process within the organization, which 

1: Specify what information will be sought 

2: Determine type of questionnaire and method of administration 

3: Determine content of individual questions 

4: Determine form of response to each question 

5: Determine wording of each question 

6: Determine sequence of questions 

7: Design physical characteristics of questionnaire 

8: Re-exmine steps and revise if necessary 

9: Pretest the survey – Revise where needed 
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is the targeted phenomenon (Matusov, 2007). This applies to all questions 

except the question on the sources of information, which the respondent 

personally has access to, and the background questions. The targeted 

phenomenon for all the other questions in this research is the process in 

which the respondent contributes to. With regard to the access to 

information, which research questions 1 and 2 aim to answer, the unit of 

analysis is the individual manager. These are data collection questions 

(White, 2009), which the respondents answer in questions related to how 

own work, and background variables. Data for the research questions 3 and 

4, which is used in the regression analysis are collected with questions about 

the perception of the respondents, which is common in management 

research (Huber & Power, 1985). 

All the questions related to the regression analysis, used in the survey, 

are borrowed from previous research, which address how individual 

respondents perceive the impact of specific issues on the performance of the 

targeted phenomenon under investigation, where the unit of analysis is the 

respective organization, business process or operation unit (Bhatt & Grover, 

2005; Calantone et al., 2002; Chang et al., 2007; Quigley et al., 2007). As 

an example, Calantone, Cavusgil, & Zhao (2002) sent a questionnaire to 

vice presidents from a variety of manufacturing and service industries, 

where they answered questions based on their perception of learning 

orientation as an independent variable, and the firms‟ innovativeness as the 

dependent variable. Bhatt and Grover (2005) used the individuals from IT 

departments, and measured their perceptions on managerial IT capabilities 

to measure its impact on firms‟ competitiveness as the dependent variable.  

Huber & Power (1985) acknowledge the limitations of data in 

management research, and offer guidelineas on how to overcome potential 

biases and inaccuracies.  

“Because the units of analysis are so costly to assess in studies of 

strategy and policy formulation, and because much of the information 

about a given event must be obtained from a single key informant, it 

is extremely important that the data collected be as accurate as 

possible. Consequently, it is crucial that researchers collect their data 

from the most appropriate person in the organization.” (Huber & 

Power, 1985) 

They recommend collecting data from individuals who are the most 

knowledgeable informants, at high strategic-level, and with different 

functionalities, as it may offset unique biases or lack of knowledge. They 

further note, that when studying performance at the operational level, 
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researchers can often use data on dozens or even hundreds of their 'units of 

analysis' from respondents in the same organization. The information sought 

is derived from the research model defined in section 2.6. 

In this research, individuals from production, sales & marketing, 

information technology, service department, and general managers where 

appropriate, were included in the sample, and the unit of analysis was the 

innovation process in his/her organization. An initial list of all production 

firms with operations in foreign markets was drawn from the Icelandic web 

directory. The web pages for all the firms in the list were then reviewed to 

identify firms that fulfil the requirements for the sample. To safeguard even 

further against potential biases, respondents with very diverse profile with 

respect to nationality and location. The respondents are from three main 

types of firms, leading companies within their industries in technology, food 

industry, and small entrepreneurially oriented firms which have access to 

niche markets. This profile of respondents provides an opportunity for an 

interesting comparison and extension of existing research (Zahra et al., 

2000). A list of potential companies for the survey is show in table 3.2. 

Background variables will be applied, where possible, to provide an 

opportunity for further analysis, such as the relationships between the 

factors and interaction processes within individual firms, sites, countries and 

management positions. 

Table 3-2: List of potential companies and respondents 

Type of company Companies Subsidiaries Employees Respondents 

Large technology 

companies 
5 142 21.500 

300 

Small technology 

companies 
5 13 200 

30 

Large food 

companies 
3 133 26.800 

300 

Total 13 288 48.500 630 

3.5.1 What information is sought 

The first step in the nine step process deals with the question of what 

information will be sought, and Churchill and Iacobucci (2005) claim is easy 

to the extent that researchers have been meticulous and precise at earlier 
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stages in the research process, stating that both descriptive and casual research 

require sufficient prior knowledge to allow the framing of a specific 

hypothesis for investigation, which then guides the research and the 

questionnaire. This determines what information will be sought and from 

whom. The hypothesis, not only is a guide to what information will be sought, 

but also determines the type of question and for of response to collect it. 

Churchill and Iacobucci (2005) offer the warning that the inclusion of 

“interesting but not vital” items simply lengthens the questionnaire, causes 

problems in administration and analysis, and often increases the non-response 

rate. The information sought was derived directly from the preliminary research 

model defined in section 2.6 and depicted in figure 2.10. The seven constructs 

to be operationalized are: 

 Managerial IT capabilities 

 Learning orientation 

 Norms 

 Trust 

 Reward systems 

 NPD Dynamic capability 

 Firm innovativeness 

The scales used for the questionnaire contain questions that reflect the 

constructs under investigation. The information sought is intended to answer 

the research questions and provide input into explaining the relationships 

depicted in the research model. Additional information from a focus group 

and in-depth interviews will be used to provide further depth to the 

interpretation of results in the findings and conclusion chapter. 

3.5.2 Type of questionnaire and method of administration 

Step two answers question about the structure and disguise to be used in the 

questionnaire, and how it will be administered. For this research, a survey 

using an Internet collection method was chosen. An Internet survey 

provides the ability to collect data from a sample which is widely distributed 

geographically in a cost-effective manner (Sue & Ritter, 2007). This 

confirms a choice of a positivist approach as the research paradigm and an 

Internet survey as the research tactic. All respondents are managers of 

Icelandic firms, working in an advanced business environment and well 

connected to the internet. The respondents are managers in these firms, who 

are in general well computer literate and are supposed to favour on-line 

surveys as opposed to postal surveys. The survey application enables 
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respondents to start answering the survey without completing it at the same 

time and return to it at a later time which is more convenient, and is 

expected to increase the response rate. Last, but not least, this approach 

contributes to omitting errors in responses, as the only visible error will be a 

non answer (Churchill & Iacobucci, 2005).  

3.5.3 Individual question content 

Step three deals with additional questions to be asked about the survey regarding 

the necessity and number of questions, and whether the respondents are likely to 

be willing to give their answers. This applies to whether the point has been 

adequately covered by other questions or not, and if several questions are needed 

instead of one. As for the respondents, there are several issues such as; the 

individual‟s ability to remember an event, the length of the reference period, the 

stimulus given, and finally the amount of effort it might take respondents to give 

the information sought. When designing the research model, these issues were 

partly addressed through in-depth interviews and focus group. A comparison 

made with other research indicated that the total number of items included in the 

questionnaire was within acceptable limits. An initial questionnaire based on the 

literature review was pretested in in-depth interviews and focus groups which 

resulted in a selection of different questions with a more general wording. The 

modified questionnaire was then tested among students with practical experience, 

and practitioners who are not included in the population for the research, but who 

have similar characteristics. The questionnaire was furthermore reviewed by 

professors and academics that have considerable experience in the design and 

administration of surveys. The reviewers confirmed that the nature and wording 

of the questions were in general manner and that the length of the questionnaire 

within reasonable limits.  

There is a preliminary choice for the selection of previously tested 

measurement items and scales for the research. This approach saves time 

and allows for comparison of the research results with the work of previous 

researchers, which contribute to increased reliability. The scales used for this 

survey are used without changes. The questions on innovativeness are from 

Calantone, Cavusgil et al (2002), which was based on Hurley and Hult  (2004; 

1998), the questions for managerial IT capability and learning orientation 

from Bhatt and Grover (2005), the questions for trust and norms from Quigley 

et.al (2007), the questions for reward systems from Chang et.al (2007), and 

the questions for NPD dynamic capability from Pavlou et.al (2006). An added 

benefit of using the scales without changes allows a comparison with the 

results of other research projects. It is however worth noticing, that all the 
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scales were self perception measures and it is debatable whether they can be 

used without additional validation (Easton & Jarrell, 1998). A copy of the 

questionnaire is in Appendix 3. The following sections explain in further 

detail the questions used to measure the constructs in the research model. 

3.5.3.1 Questions for sources of external information 

The sources of external information are all around in the environment of firms. 

The extent of resources available to the firms and the extent which they are 

utilized depends however on a number of necessary conditions, including 

networking relationships, culture, working procedures and other issues. The 

identification of the most important sources was derived from the literature for the 

utilization of external information in continuous innovation processes (Amara, 

Landry, Becheikh, & Ouimet, 2008; Han et al., 2008; Rothwell, 1992; Slater & 

Narver, 1995). Only the most important sources were included in the survey, and 

then other, which was followed by an open question. This enabled the collection 

of important data that contributes to the understanding of the sources of 

information in the firms in the sample and interpretation of the research results. 

The scale and questions were: 

Please indicate the extent to which you personally have access to 

external information from the following sources:  

 Customers 

 Suppliers 

 Competitors 

 Technological alliances 

 Distributors 

 Others 

A 5 point Likert scale was used ranging from (1) to a very low extent, to 

(5) to a very high extent. 

3.5.3.2 Questions for Firm innovativeness 

A critical part of the initiation stage in innovation processes is "openness to 

the innovation" (Hurley & Hult, 1998, citing: Zaltman, Duncan, and Holbek 

1973, p. 64), which is determined by whether the members of an 

organization are willing to consider the adoption of, or are resistant to 

innovation. The selection of construct for operationalization of the firms‟ 

innovativeness should capture the firm's attention to recognizing the need 

for new ideas and respective action in the organization (Van de Ven, 1986).  
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Two constructs were evaluated for innovativeness, a construct developed by 

Hurley and Hult (1998) and a construct developed by Calantone et.al (2002). The 

former construct was considered too oriented on technical innovation, and is 

therefore not appropriate for this research as the sample includes a variety of 

industries, some which are not involved in technical innovations. The construct 

developed by Calantone et al (2002) is a six-item scale that captures the openness 

and recognition of the need for new ideas, and risk taking as well, as to new 

methods of operation. The reliability of the construct which is used without 

changes is 0.89. The scales and question are: 

Please indicate the degree to which you agree or disagree with the 

following statements 

 Our company frequently tries out new ideas 

 Our company seeks out new ways to do things 

 Our company is creative in its methods of operation 

 Our company is often the first to market with new products and 

services 

 Innovation in our company is perceived as too risky and is resisted 

 Our new product introduction has increased over the last 5 years 

The questions capture both the openness towards new information and the 

extent to which the firm utilizes the information in new product development. 

3.5.3.3 Questions for Managerial IT capabilities 

In every organization information technology (IT) is applied to implement a wide 

range of strategies, and to facilitate and support important business processes 

(Mata et al., 1995). Research has indicated that the use of information technology 

is positively related to cross-functional team interaction and performance in new 

product development processes (Chen, 2007). Mata et.al (1995) found that 

managerial IT skills are the only IT related capability that contributes to sustained 

competitive advantage of firms. Managerial IT skills include management„s 

ability to conceive of, develop, and utilize IT applications to support and enhance 

other business functions. As the concept of managerial IT skills is a relatively 

new, only limited numbers of constructs have been developed. Two potential 

constructs were identified in the literature, a construct developed by Pavlou and 

El Sawy (2006) and by Bhatt and Grover (2005). Pavlou and Elsawy developed a 

construct that measures IT capability based on Mata et al (1995) that takes into 

account the idiosyncrasies of the new product development (NPD) context, which 

they refer to as IT leveraging competence. The construct is composed of key 

dimensions that measure how effectively the firm utilizes three types of 
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information systems in their NPD development processes, project and resource 

management systems (PRMS), knowledge management systems (KMS), and 

cooperative work systems (CWS). The initial construct was operationalized by 

asking NPD managers participating in a conference arranged by the Product 

Development and Management Association (PDMA) specific questions about the 

use of the systems. The reliability for the overall construct was 0,95, ranging from 

0,89 to 0,91 for each of the systems. Due to the reliability and its idiosyncratic 

focus, the construct was found to be suitable for this research.  

A pretest of the questionnaire revealed however, that the respondents 

were generally not aware of the functionalities included in the construct, 

indicating that it might not be suitable for this research. The main reason for 

the inapplicability of the construct lies most likely in its focus on specific 

types of software solutions as opposed to a construct that is conceptualized 

around how firms view the potential benefits of using IT, and on the 

integration of business and IT departments. Furthermore, the functionalities 

measured in the construct may have different names that are perhaps 

culturally related to specific industries or communities, such as the NPD 

managers, all participating in the same conference. The individual questions 

of the construct are shown in Appendix 2. 

Bhatt and Grovers (2005) construct was however found suitable for this 

research. The construct included two capabilities, IT business experience (extent 

to which IT groups understand businesses) and relationship infrastructure (extent 

to which there are positive relationships between IT and business managers). 

These two constructs provide and indication on how IT and business functions 

work together to implement IT applications quickly to enhance the 

competitiveness of the firm. The two constructs from Bhatt and Grover„s (2005) 

instrument, IT business experience and relationship infrastructure include 5 and 6 

items and have a Cronbach alpha of 0.80 and 0.74 respectively. The questions 

and items in the scales for managerial IT capability are: 

IS-Business Expertise: 

To what extent does information technology department(s
3
) in your firm:  

 Understand business opportunities  

 Are aware of firm‟s competitive priorities  

 Understand business policies and objectives  

                                                      
3 Information technology department(s) was defined as „a functional group(s) within a 

business that manage the development and operations of the business„s information systems, 

including the development of software applications“. 
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 Solve business problems  

 Initiate change in your firm  

IS-Business Relationship Infrastructure: 

To what extent does information technology department(s) in your 

firm: 

 Appreciate line management‟s
4
 contribution in setting IT strategy 

 Trust line Management in setting IT goals for the firm  

 Respect line management in setting IT strategy for the firm  

 Periodically consult line management in setting strategic roles of 

IT in the firm  

 Share responsibilities with line management in the firm  

 Share accountability with line management in the firm  

A pretest revealed that the questions were easily understood and relevant, 

but that there was a question if the terms ‚information technology 

department(s)„ and ‚line management„ would be understood. An explanation of 

both terms was therefore included along with the respective questions. 

Although not specifically developed for NPD, the construct was specifically 

developed to measure the impact of managerial IT skills on the competitive 

advantage of firms, which furthermore supported its relevance for this research. 

3.5.3.4 Questions for learning orientation  

Learning orientation has an impact on how effective the firm is in utilizing 

new knowledge in innovation processes and to commercial ends. Three 

constructs were evaluated for this research (Bhatt & Grover, 2005; 

Calantone et al., 2002; Sinkula, Baker, & Noordewier, 1997). Sinkula, 

Baker et al (1997) and Calantone, Cavusgil et al. (2002) defined learning 

orientation as a second order construct composed of three and four first 

order constructs respectively, commitment to learning, shared vision, open 

mindedness, and intraorganizational knowledge sharing. Both constructs are 

conceptualized as a set of organizational values that influence the propensity 

of the firm to create and use knowledge and affect the information that it 

attends to, interprets, and ultimately accepts or rejects (Boer & Gertsen, 

2003). The constructs were measured with 11 and 17 items. 

                                                      
4 Line management was defined as „a person who heads revenue generating departments 

(manufacturing and selling) and is responsible for achieving the organization„s main 

objectives by executing functions such as, policy making, target setting, and decision 

making“. 
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Bhatt and Grover (2005) framed the intensity of learning construct 

which involves accumulation, sharing and application of knowledge (Cohen 

& Levinthal, 1990; Huber, 1991). The construct is defined as a dynamic 

concept and its use in theory emphasizes the continually changing nature of 

organizations, which fits very well with the theory of continuous innovation 

(Boer & Gertsen, 2003; Slater & Narver, 1995). The construct was 

operationalized with 5 items. as follows: 

To what extent does top management in your firm commit resources 

for the following items? 

 Enhancing organizational search for relevant knowledge  

 Enhancing the acquisition of relevant knowledge 

 Enhancing the assimilation knowledge 

 Enhancing the application of new knowledge into its existing core-

competence  

 Setting a clear direction for learning in the firm  

The cronbach alpha of the construct was 0,72, which is above the 

acceptable limits in academic research (Bryman & Bell, 2007). Due to its 

dynamic nature, the construct reliability, and the low number of items 

compared to the other constructs, which contributes to higher response rate 

(Churchill & Iacobucci, 2005), Bhatt and Grovers (2005) construct was 

selected and applied in this research. 

3.5.3.5 Questions for Norms 

Norms represent a consensus in a social system and have a moderating 

impact on human behaviour in accordance with the expectations of the 

group. Clear norms can facilitate information exchange and enhance 

interaction between members and organizational learning in computer-aided 

distributed environments (Goodman & Darr, 1998), which is particularly 

important in international firms. The outcome of an implementation of 

computer-aided communication system will therefore be limited when 

norms for open-communication and information sharing are not existent in 

the organization. Two constructs were evaluated for the operationalization 

of norms, a construct that measures intraorganizational knowledge sharing, 

adapted from Eng (2006), and a construct from Quigley et al (2007) that 

measures the degree to which division partners established norms for 

knowledge sharing. Eng´s (2006) construct is focused on sharing lessons 

learned from history, whereas the construct from Quigley (2007) is focused 

on expected behaviours, sharing of information and help, which were found 
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more suitable for this research. It is a 10 item construct that captures the 

expectations of appropriate behaviours between members of a group. The 

internal consistency of the scale at the individual level was 0.96. The 

wording of the question was modified, to capture co-operation between 

multiple members that contribute to a given task, as opposed to the dyadic-

level applied in the Quigley et.al„s (2007) research. The question and items 

for the scale are: 

When working on new product development processes, to what extent 

did it seem that you and the other individuals who contributed to the 

process developed a mutual understanding that each other would ... 

 ... share information on things when you thought it might help the 

other person 

 ... share information on strategies that seemed to work well 

 ... let the other person know about what strategies or decisions did 

not seem to work well 

 ... go out of your way to help the other person with a problem or 

question 

 ... help the other person without being asked 

 ... respond quickly to the other persons e-mails 

 ... send detailed messages in your e-mails to the other person 

 ... keep in touch with the other person during the task 

 ... send the other person encouraging e-mail messages 

 ... share information on the market share achieved each year 

3.5.3.6 Questions for Trust 

Inter- and intraorganizational trust mitigates information sharing by 

allowing more open and honest sharing of information in both face-to-face 

and electronically mediated communication (Jarvenpaa & Leidner, 1999; 

Zaheer, McEvily, & Perrone, 1998). The chances that the information 

receiver will learn from the interaction is expected to increase when the 

receiver trusts the information provider to be benevolent and competent 

(Levin & Cross, 2004a). Trusts will therefore have an impact on the extent 

to which the information is shared and utilized in innovation processes and 

is therefore included in this research.  

Although a number of constructs for trust were found in the literature 

(e.g. Das, Narasimhan, & Talluri, 2006; Han et al., 2008; Moorman, 

Deshpande, & Zaltman, 1993; Quigley et al., 2007), only one of them was 

found applicable for use in this research. The other constructs were too 

focused on issues not related to this research. The construct that was found 

applicable, developed by Quigley et.al (2007), captures the trust developed 
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between each unit manager and his or her partner in the transfer of 

information. The construct is a five-item measure which defines trust as the 

willingness of a party to be vulnerable to the actions of another party based 

on the expectations that the other will perform a particular task-specific 

action (Mayer et al., 1995), including a task in product development 

processes in a dyadic interaction processes. The internal consistency of the 

construct at the individual level is 0.95 which is well above the limit of a 

reliable measurement. For this research, the wording or more specifically, 

the framework for the questions, needed to be modified slightly since the 

aim was to measure the individuals feeling for trust of different managers 

and partners in the organization in general as opposed to a specific task. The 

question and items in the scale for trust are: 

When communicating with other managers within your organization 

in relation to new product development processes, to what extent do 

you personally  ... 

 ... believe that the information offered by the other manager(s) will 

be useful to you 

 ... believe that the information being provided by the other 

manager(s) is accurate 

 ... trust the ability of the other manager(s) to provide you with 

useful information 

 ... believe that the other manager(s) are trying to help you 

 ... trust the other manager(s) to be honest with you when 

communicating information  

The questions capture both the senders trust in the one who receives the 

information provided, as well as the receivers trust in the sender. The 

construct measures the willingness of the sender to transmit information as 

well as the willingness of the receiver to engage in the effort to review and 

evaluate the information, both which has an impact on the utilization of the 

information which the firm has access to. 

3.5.3.7 Questions for reward systems 

The first task for knowledge sharing in computer mediated environments is 

when employees contribute their ideas, information and expertise to a 

database. Contributing information to a database requires an effort for the 

information provider through codifying the knowledge to a database (e.g., 

Bartol & Srivastava, 2002), which in turn provides important advantages for 

firms, particularly those with diverse business operation in several 

countries. Reward systems provide an important motivation for members to 
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participate in the codification and interaction process (Kankanhalli, Tan, & 

Wei, 2005). A variety of reward systems that have an impact on information 

sharing were identified in the literature, such as intrinsic and extrinsic 

reward systems (Bartol & Srivastava, 2002) and individual or joint reward 

systems (Chang et al., 2007). Intrinsic reward systems include pleasure 

derived from performing a task, peer recognition as key contributors and 

experts, faster, richer and more rewarding work and the enjoyment in 

helping others (O'Dell & Grayson, 1998). Considering the focus of this 

research, which is on factors that managers can have an impact on, the sole 

focus is on extrinsic reward systems. Chang et.al identified four types of 

joint reward systems, and found that only what they refer to as “risk-free to 

participants“ reward was significantly and positively associated with 

knowledge sharing. The three other types of reward systems,  joint 

determination of reward allocation, process based reward at initiation phase, 

and outcome-based reward at implementation phase did not yield significant 

results in predicting knowledge sharing.  

The literature confirmed the impact of management„s attitudes towards 

risk-taking and/or entrepreneurial character, and tolerating failures in NPD 

processes, which have positive impact on NPD success (e.g., Bartol & 

Srivastava, 2002; Gupta, Raj, & Wilemon, 1986; Song & Parry, 1993). The 

„risk-free to participants reward“ construct is a three-item scale based on the 

works of Gupta et.al (1986) and Song and Parry (1993) that assesses senior 

management‟s attitude in encouraging risk-taking, supporting 

entrepreneurial spirits, and tolerating of initial failures. The scale and 

question, which are used without changes are operationalized by measuring 

the extent to which management encourages employees to continue with 

their innovative activities, even if they involve risk for the organization, and 

that risk will not be reflected in the managers‟ attitude on the competence of 

members in the new product development team. The questions included in 

the construct are. 

Please indicate the degree to which you agree or disagree with the 

following statements  

 In NPD process, if team members encounter failure, management 

encourages them to keep trying 

 Management encourages team members to undertake 

entrepreneurial behaviour by supporting new ideas and risk-taking 

 Initial failures in NPD process do not reflect on your competence 
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The wording of the questions is focused on risk taking in NPD 

processes, and is thus equally relevant for members of the NPD team and 

those who contribute to the NPD process, such as by communicating 

external information. 

3.5.3.8 Questions for NPD Dynamic Capability 

Dynamic capabilities refer to the firms‟ capability to utilize internal and 

external firm specific competencies to address changing environments, 

which contribute to R&D and product innovation capabilities of the firm 

(Teece et al., 1997). The literature suggested factors that contribute to the 

understanding of dynamic capabilities. The major contributions were from 

Zahra and George (2002), who argue that absorptive capacity fosters change 

and evolution in the firm, and Jaworski et al (1993), who argue that 

interdepartmental dynamics have an impact on market orientation. Danneels 

(2002) demonstrated the dynamics between technologies and customers as 

firm competences and new product development performance, supporting 

the impact of market orientation as a dynamic construct. Dynamic 

capabilities are important for the responsiveness of the firm, and how fast 

the firm can utilize external information to enhance the firms‟ 

competitiveness. In new product development processes, dynamic 

capabilities help the firms to reconfigure existing functional capabilities so 

they can build products that better match emerging customer needs, and take 

advantage of technological breakthroughs (Iansiti & Clark, 1994). The only 

construct for NPD dynamic capability identified in the literature was a 

construct developed Pavlou and El Sawy (2006), composed of five 

processes that measure the NPD dynamic capability of firms, including the 

two capabilities referred to above. 

NPD dynamic capabilities are measured with 36 items scale that 

captures the effectiveness of NPD work units to utilize new information 

effectively in new product development processes. The construct consists of 

8 items to capture effective generation, dissemination, and responsiveness to 

market intelligence by NPD units (Jaworski & Kohli, 1993), 10 items to 

capture absorptive capacity through effective acquisition, assimilation, 

transformation, and utilization of knowledge (Zahra & George, 2002), 8 

items to capture coordination effectiveness through effective resource 

allocation, task assignment, and activity synchronization (Malone & 

Crowston, 1994), and three items to capture collective mind through 

contribution, representation, and subordination (Weick & Roberts, 1993). 

Finally a two item construct was added to measure reconfigurability. The 
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overall reliability of the initial construct was 0.92. The scales and question, 

which are used without changes are: 

Please rate the effectiveness of your NPD work unit(s) in the 

following activities relative to your major competitors 

Market orientation: 

 We frequently scan the environment to identify new business 

opportunities 

 We spend considerable time reading trade publications and 

magazines 

 We are quick to discuss changes in our customers' product 

preferences 

 We often review the likely effect of our changes in our business 

environment on customers 

 We often review our product development efforts to ensure they 

are in line with what the customers want 

 We are effective in implementing new product ideas 

 We devote a lot of time implementing ideas for new products and 

improving our existing products 

 We are quick to respond to significant changes in our competitors' 

pricing structures 

Absorptive capacity: 

 We are successful in learning new things within this group 

 We are effective in developing new knowledge or insights that 

have the potential to influence new product development 

 We are able to identify and acquire internal (e.g., within the group) 

and external (e.g., market) knowledge 

 We have effective routines to identify, value, and import new 

information and knowledge 

 We have adequate routines to analyze the information and 

knowledge obtained 

 We have adequate routines to assimilate new information and 

knowledge 

 We can successfully integrate our existing knowledge with the new 

information and knowledge acquired 

 We are effective in transforming existing information into new 

knowledge 

 We can successfully exploit internal and external information and 

knowledge into concrete applications 

 We are effective in utilizing knowledge into new products 

Coordination capability: 

 We ensure that our work tasks (activities, designs, reports) fit 

together very well 
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 Overall, our group is well coordinated 

 We ensure that the output of our work is synchronized with the 

work of others 

 We ensure that the output of our work is of a form useful to others 

when needed (the right thing at the right time) 

 We ensure an appropriate allocation of resources (e.g., information, 

time, reports) within our group 

 Group members ensure a fair sharing of resources 

 Group members are assigned to tasks commensurate with their 

task-relevant knowledge and skills 

 We ensure that there is compatibility between group members 

expertise and work processes 

Collective mind: 

 We effectively interrelate our activities to manage rapidly changing 

conditions 

 We collectively manage our tasks to address situational demands 

 We promptly make our contributions to the group with attention 

and care 

 We are forthcoming in contributing our individual input to the 

group 

 We have a global understanding of each other‟s tasks and 

responsibilities 

 We are fully aware who in the group has specialized skills and 

knowledge relevant to our work 

 We carefully interrelate our actions to each other to meet changing 

conditions 

 Group members manage to successfully interconnect their activities 

Reconfigurability: 

 We can successfully reconfigure our resources to come up with 

new product assets 

 We can effectively integrate and combine existing resources into 

"novel" combinations 

The construct fits were well with the requirements and focus of this 

research and was therefore applied in the survey. 

3.5.3.9 Form of response 

None of the instruments selected had reverse scales which eliminated that 

discussion. Another decision to make related to the number of points on the 

scale. The scales in the initial constructs were all either 5-point or 7-point 

Likert scales. For reasons of consistency there was a preferred choice of 

using similar scales in all the survey (Churchill & Peter, 1984). The 
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literature confirmed that there is no significant differences in reliability 

using Likert 1 to 5 and a 1 to 7 scales and that 5- and 7-point scales can 

easily be rescaled with the resultant data being quite comparable (Dawes, 

2008). All the items in this research will be measured with a 1 to 5 item 

Likert scale, as increasing the choices in the scale was expected to increase 

complications and the time needed for filling out the questionnaire. 

3.5.3.10 The background variables 

Including background variables allows analysis of their content in relation 

to various subgroups in a study. The main purpose for including the 

background variables in this research, is however to identify which factors 

related to the profile of the respondents have on the access to external 

information from different sources. The background variables and the form 

of questions were: 

 Sex (closed question) 

 Nationality (open question) 

 Age in years (open question) 

 Number of years with organization (open question) 

 Occupation (closed question with other) 

 Education (closed question with other) 

 Field of main study (closed question with other) 

3.5.3.11 Wording of each question 

This step involves the phrasing of each question with the aim of wording in 

such a way that it will not cause either no, or incorrect answer, as this can cause 

problems during data analysis. The approach adopted for this research in 

determining the wording of each question was to build the questionnaire from 

the base instruments and verify that it will be understood in the context in 

which the respondents are working. The emphasis was on keeping the original 

wording if possible in order to preserve comparability with other research. 

The resulting questionnaire was reviewed by three experts who have 

experience in the industry, but were not included in the list of potential 

respondents, since that might have an impact on the reliability of the 

research results. 

As noted by Hall (1992), one of the reasons for compromised content 

validity is that the respondents do not understand the questions. As this 

research involves respondents from subsidiaries in multinational firms that 

have locations in a number of countries and continents, this was a genuine 

concern. English is not the first language for many of the countries 
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involved, but the official business language in all the firms in which the 

respondents work for is however English. All the respondents for the survey 

are managers in multinational companies which contribute to a good 

understanding of the English language. Translation of the questionnaire was 

therefore not considered necessary. According to a manager of a company 

which serve customers with translations, such as Microsoft and other 

leading firms in the IT industry, translating the questionnaire would have 

created substantial complications and reduced the overall reliability of the 

research. This confirmed the final decision to have the questionnaire in 

English language only. The introduction letter however addressed this issue, 

and urged the respondents to contact the survey administrator by e-mail who 

would provide support if there were any questions. 

3.5.4 Questionnaire sequence 

This step involves deciding on the sequence of questions. Churchill and 

Iacobucci (2005) offer some useful rule of thumb regarding the sequence of 

questions. They recommend using simple and interesting opening questions, 

using the funnel approach where the survey starts with a broad scope, 

progressively narrowing as it continues, taking care with branching questions, 

and asking for classification, difficult or sensitive questions last. This led to the 

decision to structure the questionnaire, starting with a question on the access to 

information, which was thought to be straight forward and easy to answer. The 

final question was on the dependent variable, innovativeness, followed by 

questions on the background variables.  

3.5.5 Physical characteristics of the questionnaire 

This step involves the physical characteristics of the questionnaire, as it can 

have an effect on the accuracy of replies, reaction of respondents, and ease 

of processing the answers. These issues and others are addressed in a 

number of ways. As previously mentioned, the decision was to administer 

the questionnaire through an Internet based portal. The fact that nearly 

everyone has access to computer has changed the way in which researchers 

conduct surveys and the way they think about analysing their data (Fink, 

2009). On-line survey software provides almost automatic access to 

descriptive statistics and makes it painless to download survey responses 

into databases and statistical programs. On-line surveys are convenient for 

the respondents, particularly those who are familiar to using computers. The 

main characteristics of on-line surveys and how they relate to this research, 

where applicable, are listed in table 3.3. 
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Table 3-3: Characteristics of on-line surveys 

 General characteristics 
Specific characteristics for 

this research 

Characteristics Reached directly through a web 

address or a link in the 

respondent‟s e-mail 

 

Advantages Worldwide information is ob-

tained immediately (in “real 

time”) 

Can give respondent links that 

explain unfamiliar words and help 

with difficult question 

Easy to send remainders to 

respondents 

Easy to process data because 

responses can be downloaded to a 

spreadsheet, data analysis 

package, or database 

Ability to make complex skip 

pattern questions invisible to the 

respondent 

 

Disadvantages Need reliable access to Internet 

Respondent must be able to use a 

browser 

Questionnaires do not always look 

the same in different browsers and 

on different monitors 

Respondents may have different 

levels of computer expertise 

The sample in an online survey 

isn‟t really a random sample, and 

there is no method for selecting 

random samples from general e-

mail addresses 

System can go down or be 

unreliable 

International and high tech 

companies.  

Highly computer literate 

respondents 

We will have to bare with 

the browser and monitor 

issues 

Almost all respondents are 

highly computer literate 

The sample is generated 

from a reliable database 

and verified with 

representative from all 

companies/respondents 

Most companies have very 

reliable systems 
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Special needs Current e-mail addresses 

Technical expertise or resources to 

contact with online vendors 

Convincing method of ensuring 

privacy and confidentiality 

A well-known or respected name 

in the “from” column of the 

respondent‟s e-mail program 

Incentives 

All e-mail addresses 

verified with 

representatives of 

companies 

Technical expertise is 

provided 

Ensuring privacy is a 

general concern that will 

be taken care of 

The survey is sent in the 

name of the University of 

Iceland as well as the 

respondent‟s e-mail 

address 

Respondents were 

motivated by the company 

for which they were 

working 

Costs The only cost is the license fee 

and incentives for respondents 

 

Adapted from : (Fink, 2009) 

3.5.6 Re-examine steps and revise 

This step involves the reviewing of questions and making sure they are free of 

any of the following characteristics; confusion, ambiguity, offensive or leading. 

Churchill and Iacobucci (2005) urge the researcher to be extremely critical at this 

stage as this will save a lot of grief later on. Since all the constructs and items in 

this research have been applied and tested in previous research, further testing of 

the content validity procedure was not necessary.  

3.5.7 Pre-test and revise 

A pilot study was not considered necessary as the questionnaire was based on 

existing instruments. Furthermore, a focus group meeting was held to test if the 

questions were found to be relevant and easy to answer, and if any important 

issues were not included in the questionnaire. The same individuals that reviewed 

the wording of the initial survey reviewed the final version to verify if necessary 

improvements had been made. The nature of the data collection furthermore 

allowed monitoring the collection process effectively and use the first replies for a 

quick analysis to see whether questions were answered and in line with 

instruments used. This provided a level of comfort for the research. 
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3.6 Supplementary research 

While this research is mainly an empirical study, it has qualitative 

antecedents. A combination of qualitative research and literature review 

enabled the identification of capabilities and factors that contribute the 

transfer and use of external information in innovation processes, and how 

they might contribute to the innovativeness of firms. Participants in five in-

depth interviews and a focus group with informants who are knowledgeable 

about the topic suggested the items included in this research, including the 

independent as well as some of the background variables. Following the 

qualitative research, the relevance of the constructs or variables for the 

research was verified in a literature review.  

The qualitative research, based on the same in-depth interviews and a 

focus group, provided an opportunity to pretest the applicability of 

constructs that had been preliminary identified and developed for the 

questionnaire. Finally the qualitative research provided an opportunity to 

gain better insight into the topic for the research, which support the 

interpretation of the results from the survey as well as to gain an 

understanding on the conditions under which the results apply (Tashakkori 

& Teddlie, 1998). In-depth interviews provide the research an opportunity 

to gain a deep insight into a topic. A focus group provides the researcher 

with the opportunity to follow intensive discussion about a specific topic in 

a short time and gain an insight into the subject from different angles 

(Smithson, 2008). The research directly supports steps 8 and 9 

recommended by Churchill and Iacobucci (2005) proposed in figure 3.3, as 

well as to determine content of individual questions (step 3), and wording of 

each question (step 4). With respect to the interpretation of the survey, the 

supplementary research provided an opportunity to relate the interpretation 

of the researcher to that of others, and to gain an understanding on the 

limitations of the research. A focus group based on the results of the survey 

provided even further support, which contributes not only to theory, but also 

to practice and how the results may support managers in their decision 

making. This is particularly important if the results will be used to support 

the development of new managerial skills that contribute to the sustainable 

competitive advantage of firms, recommended in the research on continuous 

innovation (ESPIRIT-project-26056, 2002). 

3.7 Summary 

This chapter started with an overview of the research objective and 

development of the initial research model. Following was a description of a 
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number of potential relationships that the research will try to seek answer 

for. The main methodology approaches was discussed, followed with the 

main research strategy issues, and a discussion of research design options 

and considerations. The chapter also explained the context in which the 

framework for the research was set with the research question. An important 

contribution was the identification of IT artefact, which broadens the 

perspective of the concepts in information technology, and includes not only 

the technology, but the social relations, processes, history and the people 

who use the technology. A description of the use of explanation types 

provided an opportunity to advance the design of the research, and to gain a 

deep insight into the research results and contribute to the theoretical 

understanding of the use of information technology, which is one of main 

objectives of this research.  

The chapter included discussion on the choice of questions and a 

description of the development of the survey, which was selected as the 

main foundation for the research. It explained the reasons for the choice of a 

survey questionnaire as the main methodology and supplementary case 

study design, the data collection process as well as research tactics. An 

integrated framework of the research strategy was introduced, including a 

description of the different phases of the research, which offers a possibility 

for synthesis and a dialogue between the results from the survey and 

supporting qualitative studies. The next chapter provides a discussion on the 

data analysis from the research and an insight into the research results. 
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4 Data analysis 

4.1 Introduction 

This chapter deals with the collection, reporting, examining, screening and 

analysis of the data, and a discussion on the results. It includes an introduction to 

the research problem and overview of the research model. The chapter has a 

description of the instruments, the data used, and the research problem, on the 

relationship between the independent variables, managerial IT skills and 

supporting factors that were identified in the research process, and innovativeness 

of international firms, which is the dependent variable. Analysis of the sources of 

external information is provided and on the means through which the firm has 

access to the information. The results from the research on the dependent 

variable, innovativeness, are provided as well as the impact of the background 

variables, which provide the necessary input for a discussion of the findings. 

The main focus is however on the reliability of the sample and the 

variables used. It discusses any adjustments made to the research model as a 

result of this work. It continues with a regression analysis which shows 

what relationships are established within the research model. Following a 

reliability analysis of the research model, further refinement of the model 

will be investigated with the objective of identifying which combination of 

capabilities contribute most significantly to the innovativeness of firms. 

The chapter contributes to the identification of factors that contribute to an 

explanation of the variance of innovativeness of international firms, which in 

turn provides a guideline for the discussion of the results in the next chapter. 

4.2 Development of the instruments 

A number of constructs that contribute to answering the research questions 

were identified in the literature review, leading to the development of a draft of 

a questionnaire for the survey. As first drafts of questionnaires frequently don‟t 

result in usable questionnaires, it was of vital importance to pretest the 

questionnaire prior to sending it out and revise if necessary. The pretest 

involved testing if respondents understood the questions, and contributed to the 

identification of questions to be included in the final survey, assess individual 

questions as well as their sequence. The pretest was conducted by personal 

interview, focus group, and to watch and see how people answered the 

questions. All the pretesting methods had in common that a small group of 
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respondents who are similar to the intended subjects on important 

characteristics, like age and education, were selected for the testing (Leeuw, 

2008). This section describes the results from the pretesting and revision of the 

questionnaire. The pretesting process furthermore provided insights from 

participants that contribute to the interpretation of the results of the survey. 

The pretest consisted of five in-depth interviews and a focus group, all 

conducted prior to the survey. Following Smithson (2008), participants with 

similar background that those who are included in the sample for the survey were 

selected for the focus group, but from a variety of background with respect to age, 

sex, experience and knowledge. The purpose of the selection was to stimulate 

different perspectives in the discussions. A total of five participants were selected 

for the in-depth interviews and three for the focus group. One of the participants 

participated both in an in-depth interview and the focus group. Table 4.1 shows 

the profile of participants in the pretest. It was not found necessary to have more 

participants as they were all experts in their field with good knowledge on the 

topic (Smithson, 2008; Stewart, Shamdasani, & Rook, 2006). The highly 

specialized topic for the focus group as well as the diverse experience of 

participants provided an opportunity to investigate the subject from a number of 

different viewpoints.  

This section includes a summary of the pretest. Where appropriate, comments 

from participants in the interviews and discussion in the focus group are included. 

Although translation of direct comments from an interview in another language is 

difficult, they provide a deeper insight into the subject and they were only 

included when there was deemed to be no risk of incorrect interpretation. Due to 

the translation, the comments are not presented within quotation marks, but are 

included clearly in italic text format. In order to preserve anonymity, participants 

were given pseudonym and the names of the firms are fictious. 

4.2.1 The transfer of information 

One of the focal issues of this research was to find how the use of information 

technology contributes to the transfer of external information and 

innovativeness of firms, and consequently to their sustainable competitive 

advantage. The literature revealed that the only IT skills that contribute to the 

sustainable competitive advantage according to the RBV are managerial IT 

skills. A construct referred to as IT leveraging competence in NPD, developed 

by Pavlou et al (2006), specifically defined to capture the impact of IT for 

competitive advantage in new product development (NPD), were found 

appropriate and was chosen for the draft questionnaire. The construct has three 

dimensions which measure the extent to which information systems are utilized 
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to support new product development processes. The dimensions are measured 

by the use of project and resource management systems (PRMS), knowledge 

management systems (KMS) and cooperative work systems (CWS). The 

questions from the draft questionnaire are shown in appendix 2.  

Table 4-1: Profile of participants in the pretest 

Name and firm  Profile Role in 

pre-test 

Mr. John Hill at 

Machinery Ltd. 

A manager of product development with long 

experience in high-tech machinery production 

and had been rewarded for his contribution 

towards technology and engineering by the 

association of industry 

in-depth 

interview 

Mr. Paul Smith 

at Machinery 

Ltd. 

A manager of information technology 

department in the same company and had good 

knowledge in the use of information 

technology in industrial corporations 

in-depth 

interview 

Mr. Frank 

Hofman at 

Technology Ltd. 

A project manager in an engineering company 

with many years of experience of working in 

teams with members from different nationality 

and previous experience of working for small 

innovative firms. 

in-depth 

interview 

Mr. Bill Osborn 

at Servers Ltd. 

A shareholder and general manager of a 

company providing computer support and 

database technology for companies and has an 

experience of working for a number of small 

and medium sized companies 

in-depth 

interview 

Mr.  Herbert 

Austin at 

Wonder Ltd. 

A general manager of an information 

technology company who had as well been 

involved in a number of product development 

projects and a board member in international 

firms 

in-depth 

interview /  

focus 

group 

Ms. Jane 

Fletcher at GL-

edu 

A doctoral student with previous experience in 

a new product development department in an 

international company 

focus 

group 

Stephen Mason  

At EN-edu 

A professor in engineering with an experience as 

a board member in international companies and 

an active participant in new product development 

projects 

focus group 
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The pretest revealed that none of the participants found the questions on IT 

leveraging competence relevant since they were not aware of any use of the 

functionality referred to in the questions. The only type of systems that they 

were aware of and has to some extent the functionality referred to in the 

construct was project management systems. The research furthermore indicated 

that companies are using information technology only to a very limited extent 

for the transfer of information in new product development processes, and then 

only for project management. It was furthermore mentioned that information 

systems are only used in innovation processes as an indicator of how much of 

the budget for the innovation project has been used.  

The closest to the use of information technology was an example of a 

rather advanced use of project management systems provided by Frank at 

Technology Ltd. He did not recognize any use of information technology 

for the transfer of information in innovation processes, but claimed that 

information technology is used increasingly and effectively in project 

management, in the implementation phase. He provided an example of a 

system called 4project, which they used in a project for the development 

and construction of a power plant, which involved participants of many 

nationalities. The system provided an opportunity to store all information 

regarding the project and create rules for how they are transferred and used. 

It was possible to make it compulsory for some participants to read the 

information, and for others to provide comments. This approach enforces 

interaction and communication, resulting in increased understanding among 

participants in projects, but does not stimulate the transfer of new 

information. Frank found this however to be very practical, particularly in 

projects which involve participants from different locations.  

A further support to the limited use of information technology in 

innovation processes was provided by Jane Fletcher who mentioned that 

even in large groups with subsidiaries in many locations, the “old 

communication processes” still apply.  

When you are dealing with suppliers, you don‟t use any information 

database. It is simply, that people meet and share information [...] and 

sure, there are some e-mail communications or something of that 

kind. [...] No, „it is simply on this old form“   

When asked for the impact of this approach when there are large time 

differences, Fletcher added.  
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You simply wake up early or go late to bed. You even pick up your 

phone at the middle of the night in your pyjamas if you need to. That 

is how simple it is. 

John Hill at Machinery Ltd. saw things differently, and mentioned that there 

is a big need for the use of information technology in communication in innova-

tion processes, particularly when ideas on new products are being developed.  

then there are tens or hundreds of e-mails with ideas or requirements, 

or something that people are sending and circulating between them, 

and part of the communication is even from abroad, and exactly from 

some customer with some requirement or demand, and people can be 

working on this in half a year to a year, and then they say, hear, let‟s 

do this. 

Lack of information in product development, including historical information 

originated from the idea phase therefore appear to be particularly important when 

a decision is made to proceed with the product development and the innovation 

process begins. This point was repeatedly emphasised in the interview with John, 

who found the information flow to be weak leading to a lot of work and a need to 

start thinking the idea almost from scratch.  

But what do we know about this case? Have we not been talking 

about this for a year or half? OK, then you really need an access to all 

these e-mails regarding this case. People have consciously been 

discussing this issue [...] and it is this, some specific requirement [...] 

but then there is a time when you need to pull all the points together, 

all the e-mails that have been written and prepare a description, which 

is an idea of what we are going to do. 

And it is exactly at this stage, when the firms have put a lot of work in de-

veloping a new idea, that valuable time could be lost. John further emphasised: 

The theme from the discussions in the e-mails ends here [points with 

his fingers to his head] in your head, but you don„t remember exactly 

all the details and all this and then you start searching. Hey, what was 

Simon saying about a month ago? He had such a damn… good point. 

And you start, hey, feel that you remember and try to dig up for 

information again. 

When asked how information about ideas of new products is transferred 

within the company, Paul Smith from the same company [Machinery Ltd] said: 
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I think that such ideas are simply transferred by e-mail today. There 

is no formal portal that retrieves such information. And then, we 

follow very well what our competitors are doing. 

In the in-depth interview with Paul, he turned the discussion to know-

ledge management and provided further explanation on the still limited use 

of information technology in the transfer of information in innovation pro-

cesses and said: 

.. and there are such key factors in knowledge management, because, 

as you mentioned, that is what it is all about, see. it is a strong team 

and low employee turnover. There is still no information system that 

captures, or has the capabilities to capture all these factors. You have 

key employees and to keep them is what it is all about, still today. 

Paul furthermore had some doubts about spending much time in storing 

documents and information. 

And it is simply like that, we are a very dynamic company, and if you 

like to retain that dynamic, you have to be careful not to enforce so 

extensive documentation that it will take up too much of the time in 

what you are doing. Because storing information, and save them into 

the past, I don‟t agree with that. It takes too much effort. 

4.2.2 The draft questionnaire 

The draft questionnaire included questions on information sharing and 

communication quality adapted from Han, Lee et al (2008), specifically 

developed for measuring the effectiveness of communication with suppliers. 

The questionnaire included two sets of the questions, one for suppliers and 

another for subsidiaries. As there is a difference in relationship the firm has 

with them, and as the questions applied to different respondents and 

different communication processes, two sets of questions were required. 

The two sets of questions provide means to measure the effectiveness of 

communication with suppliers separately from communications with 

managers in subsidiaries of the firm (Bartlett & Ghoshal, 1988; Freel, 

2003). As an example, the firms‟ information system does normally not 

reach to their suppliers, leading to less control over the means for 

communication, unless they have very strong, like strategic alliance 

relationship between them (Hagedoorn & Schakenraad, 1994). The pretest 

revealed that firms do still only make strategic alliances with supplier to a 

limited extent in order to protect proprietary technology, and for 

competitive reasons. Furthermore, the participants thought that only few 
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respondents would have sufficient information to answer questions related 

to communication with suppliers. Finally there was a consensus among the 

participants that the questions on communication quality were not of 

relevance or applicable for subsidiaries due to the orientation of the 

questions towards communication with external parties. 

The questions for new product development (NPD) dynamic capability 

were found relevant and easy to answer. There was a suggestion that the NPD 

dynamic capability had an impact on innovations. It was mentioned that the 

NPD dynamic capability construct would be more suitable as an independent 

variable in the model, and use innovativeness as the dependent variable instead, 

as it would capture both the transfer and use of information. The pretest 

revealed a number of factors that have an impact on the extent to which external 

information is transferred and used in innovation processes. The factors that 

were expected to have an impact on the transfer of information are trust, 

motivation, learning orientation, and norms.  

Following the pretest, the literature was searched for information on the 

additional factors. The main focus was on the identification of previous 

research that further explains or confirms how and if they contribute to the 

transfer of information and innovativeness of firms. This led to a refinement of 

the research model, and to a revised questionnaire.  

4.2.3 Revising the questionnaire 

The pretest of the draft questionnaire resulted in a revision of the 

questionnaire explained in this section. This summary provides a support 

from the pretest for revising the questionnaire, as well as the subsequent 

identification of the constructs applied in the revised questionnaire.  

Firstly, the discussion suggested that the use of information technology 

for the transfer of information in innovation processes is still in the early 

phases of the development. Information is mainly transferred through 

personal contacts and to some extent supported by e-mail. As a result, it was 

decided to include a variable that measures the extent of the use of e-mails 

for the transfer of external information. A construct for norms, developed by 

Quigley, Tesluk et al (2007) that include questions that measure the extent 

of expectations for e-mail communication in knowledge sharing activities 

captures this and was included in the revised questionnaire.  

The participants did not understand the questions for the three items 

included in the draft questionnaire as a measure for managerial IT skills. 

The construct adapted from Pavolu and El Sawy (2006) provided a measure 

of IT leveraging competence, rooted in the theory of managerial IT skills. 
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The construct included questions that measure the extent to which firms use 

three types of information systems for information sharing in new product 

development processes, but none of the participants found the questions 

relevant for the transfer of information in innovation processes. Reviewing 

the questions in the construct (appendix 2) indicates that they are more 

oriented towards management in innovation process at later stage, when the 

innovation project has started than the phase when the ideas are being 

generated, and prior to the decision to proceed with the innovation project. 

The construct was therefore not found appropriate for this research and was 

replaced with a construct adapted from Bhatt and Grover (2005) that include 

two capabilities for measuring managerial IT skills, IT business experience 

(extent to which IT groups understand businesses), and relationship 

infrastructure (extent to which there are positive relationships between IT 

and business managers). 

The pretest revealed that trust might have an impact on the extent to 

which information is transferred and used, thus having an impact on the 

innovativeness of firms. A construct developed by Quigley, Tesluk et al 

(2007) that measures the extent of trust in information sharing was added to 

the questionnaire.  

The importance of an initiative for sharing information was emphasised 

directly and indirectly in the pretest. This was apparent in the discussions on 

the functionality in project management systems that enforce a specific type 

of response to communication, either to read, or to read and respond. Since 

there are no control mechanisms available for sharing information at the 

early stages of the innovation process, and due to the importance of external 

information to be transferred within the organization once it is received or 

accessed, the inclusion of a construct that measures the motivation for 

sharing information that contributes to innovativeness was included in the 

revised questionnaire. This led to the inclusion of a construct developed by 

Chang et al (2007) that measures the use of joint reward systems in the 

revised questionnaire.  

The utilization of external information is the dynamics in the firm and how 

motivated employees are in learning new things. This led to the identification of a 

construct framed by Bhatt and Grover (2005) that captures learning orientation, 

which was included.  

Last, but not least, the NPD dynamic capability construct was found to be 

relevant, but there were indications that it would be more appropriate as an 

independent than as a dependent variable. The reason was that the construct 

measured the impact of a factor that was expected to make an important 
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contribution to the innovativeness of firms. The pretest indicated that the sharing 

of information would be reflected in the innovativeness of firms. If information is 

not shared, it will not contribute to the innovativeness of firms, and information 

that is shared, but not used will not contribute to the innovativeness of firms. This 

supported using innovativeness, which includes both the sharing and use of 

external information in new product development processes as the dependent 

variable in the research, and the NPD dynamic capability construct as one of the 

independent variables. 

The revised questionnaire was pretested by giving it out to selected 

individuals with a similar profile to those in the sample, and watch them 

answering the questions, as recommended by Churchill and Iacobucchi 

(2005). The pretest led to minor modifications in the wording of few of the 

questions and the inclusion of further explanations for some of the 

questions, which were implemented in the final questionnaire used for the 

survey. The final questionnaire is shown in appendix 3. 

4.3 Data collection 

4.3.1 The sample 

Following the purpose of this research, which was to investigate how 

international firms utilize external information in product innovation 

processes, and giving the small size of the population, the plan was to 

conduct a research among managers of all the firms in the population that 

have direct access to information through operations in international 

markets, and that have a dedicated New Product Development department 

or team. More specifically, the companies in which the managers‟ work 

needed to fulfil the following criteria. 

1) Have their own international operations, which provide better 

access to external information than firms that have connections 

to international customers and partners only through 

intermediaries (Dunning & Lundan, 2008; Hsu & Pereira, 2008; 

Zahra et al., 2000).  

2) Have their own dedicated NPD team or function, which has an 

impact on the effectiveness of utilizing information in their 

innovation processes (Orihata & Watanabe, 2000a; Souder & 

Moenaert, 1992).  

3) Have an in-house IT department or dedicated functionality which 

contributes to the effect of managerial IT skills on the utilization 

of external information (Sher & Lee, 2004).  
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The objective was to conduct the research among the complete population. 

In order to follow good research practice a decision was made to identify the 

population from an independent and reliable source. The Icelandic Export 

Directory included all exporting firms in Iceland that fulfilled this requirement. 

Although there might possibly be some firms that fit the criteria, but are not 

listed in the Iceland Trade Directory, it is unlikely, and in order to fulfil sound 

academic practice a well defined source is of great importance (Leedy & 

Ormrod, 2000). Therefore the population was drawn only from firms that were 

listed in the Icelandic export directory. 

The export directory was scanned by groups of firms and then individual 

companies within the groups to identify if they have operations in international 

markets. The web sites of all potential companies were scanned to verify if the 

companies fit the criteria. This resulted in an overall number of 11 firms with 284 

subsidiaries and an estimated number of 48.190 employees worldwide (appendix 

1). The list of firms might still be reduced if further investigation would reveal 

that some of the firms in the list did not fulfil the criteria. 

Finally an expert advice was sought through consultation from two 

individuals who are very knowledgeable of the firms in the population (Huber 

& Power, 1985), Dr. Ingjaldur Hannibalsson, a professor at the University of 

Iceland and previously the Director of the Icelandic Trade council, and Dr. 

Snjolfur Olafsson, a professor of the University of Iceland who has been 

involved in a research project of international firms and their innovation. The 

consultation indicated that a pharmaceutical firm included in the initial list was 

only producing generic pharmaceuticals and external information did not have 

an impact on their product innovation. The only source of external information 

that contributes to product innovation is information from other pharmaceutical 

companies who have already developed the product and is easily and equally 

accessible for all firms in that industry. The firm does therefore not benefit from 

the utilization of external information that they have access to in their product 

innovation processes, and was therefore excluded from the population, as it was 

in fact not part of it. 

The result was a list of 531 potential respondents from the 10 remaining 

corporations with 244 subsidiaries. The list was found to be large enough 

and the response rate was expected to be high since all the respondents 

would be contacted with a support from top management in the respective 

companies. The broad composition of the population with respect to 

internationalization and location of subsidiaries would furthermore provide 

an opportunity for comparison between cultures and markets, providing 

even further insight into the subject under investigation. 
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4.3.2 The responses 

Responses were only sought from managers who work for companies that were 

willing to support the research and granted permission to send the questionnaire. 

Three companies were not willing to support the research due to very heavy work 

load on their managers and a reduction in their staff due to the financial crisis that 

had an impact on many companies seriously from the fall of 2008. Furthermore, 

three of the companies which the survey was sent were in fact not part of the 

population as they did not have their own operations in foreign markets, although 

there were indications in their web sites that they did. This reduced the final 

number of valid respondents to 225, indicating that a response rate of app. 40% 

was needed to reach an objective of 100 responses. Prior to sending out the 

survey, a manager from the company sent out a cover letter, emphasising the 

importance of their contribution and the potential benefit for the company 

(Appendix x). It appeared difficult to gain the required number of responses. The 

survey was sent out in the beginning of October 2009. Two remainders were sent 

out in October (see Appendix xx for an example). The survey was reopened in 

January followed by 3 remainders. The final number of responses was 75, or 

33,3%, which is a concern.  

There were only limited possibilities to conduct non-response analysis, as 

the firms did only send a list of e-mails without providing information on their 

profile. When human relation managers in 2 of the companies were asked for 

information, they informed that they had to ask for the e-mails in their 

subsidiaries abroad initially, and that it was not easy to get even only the e-

mails in the first place. Therefore they could not provide any further 

information. The result was that the only possible non-response analysis was to 

compare the responses with the sample by industry, shown in table 4.2. 

Table 4-2: Non response analysis by industry 

Industry Sample Responses 

Manufacturing of High tech 

Machinery 
110 48,89% 40 53,33% 

Interactive software 

development 
60 26,67% 17 22,67% 

Large Other technology 18 8,00% 8 10,67% 

Large Food production 32 14,22% 7 9,33% 

Small Technology 5 2,22% 3 4,00% 

Total 225 48,89% 75 53,33% 
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As indicated in the table, there were no significant differences between 

the sample and the responses. 

4.3.3 The sample size 

Due to the limited number of final responses, the use of bootstrapping 

which allows an increase of the number of cases for statistical analysis to 

150 from a database of 75 responses was considered. Since bootstrapping 

does not rely on the statistical assumptions about the population, including 

assumptions about normality, the use of it would have been at the cost of 

losing the statistical assumptions about the population (Young, 1994). 

Green (1991) provides a rule of thumb that the minimum number of 

subjects in a study that has a medium effect size should be N  m for 

a multiple correlation, where m is the number of predictors. The initial 

research model has 6 independent variables and 75 responses which are 

below the suggested limit. Tabachnick and Fidell (2007) provide a 

guideline, that if it is not possible to measure all the variables in the model, 

there is a possibility to delete some of the independent variables, or create 

one that is a composite of several others and then using the new composite 

variable in the analysis instead of the original ones. A sample of 75 cases 

allows an analysis of a research model with 3 independent variables. 

Although the statistical power of the initial analysis of research model, 

including all the variables were reduced due to the limited sample size, the 

results could still provide guidelines for eliminating some of the variables 

with sufficient confidence, building on VIF values, β, or other variables. 

Further analysis will therefore reveal if the model can be simplified. If the 

modified research model will require 3 independent variables or less, the 

samples size is sufficient for an analysis with medium effect size. 

The process of drawing inferences about populations from samples may 

involve the risk and lead to incorrect conclusions that the reported findings 

are not likely to be true in a broader population (Murphy, Myors, & Wolach, 

1998). Statistical power determined by three interacting components, effect 

size, significance level (α) and sample size, which represents the potential 

for a statistical significant outcome from a study, contribute to overcoming 

this risk (Boyd, Gove, & Hitt, 2005; Cohen, 1992). Statistical power 

analysis were used to determine the statistical significance and effect that 

can be reliably detected in this study (Murphy et al., 1998). The criterion 

often set for statistical significance (i.e. α) in a research in social sciences is 

,05 or ,01, but as stated by Murphy, Myors et al. (1998), there is nothing 

sacred about these values. In order to preserve normality, statistical power 
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analysis was applied in this study to provide additional information about 
the significance of the study. According to suggestions from Cohen (1992), 
a sample of 97 are needed for a medium effect size of ,15 and a power of 
,80, with an α of ,05 in a multiple regression with 6 independent variables, 
as per the initial research model.  

Figure 4-1: Sensitivity of effect size to total sample size 

Sensitivity analysis provides an opportunity to investigate what effect size a 
study is able to detect. The analysis indicated that the research, including all the 6 
variables from the initial research model, is able to detect an effect size of ,199 
based on a sample size of 75 and power of ,80. Although this is somewhat below 
,15, the effect size is just slightly above medium effect size for multiple 
correlation recommended by Cohen (1992). Following recommendation by Boyd 
et al (2005), a sensitivity analysis was conducted, as it will enhance the power of 
the research and contributes more value to conversation about the practice of 
strategy resulting from the research findings. The sensitivity analysis revealed that 
the required medium effect size of ,15 is achieved when 3 independent variables 
are applied in the research. In a model with only 3 independent variables, the 
required sample size is 77 for a power of ,80.. Figure 4.1 shows the impact of 
sample size on the effect size when 3 variables are included in the analysis. As 
noted in figure 4.1, the effect size for a sample of 75 is ,154. 

Figure 4.2 shows sensitivity analysis of the statistical power to the total 
sample size for the final research model. As indicated in the figure, the 
power level for an effect size of ,15 and statistical significance of ,05 for a 
sample of 75 is ,79, or very close to the recommended limit.  



Data collection  

122 

Figure 4-2: Sensitivity of statistical power, alpha (α) ,05 

Finally the required sample size for a less conservative level of 
significance was calculated as it may be appropriate and reduce the sample 
size needed drastically (Sauley & Bedeian, 1989). For an alpha (α) of ,10, 
which argued to be sufficient for an exploratory study (Ferguson & 
Ketchen, 1999), the required sample size is reduced to 62, and for a sample 
of 75, the power level is ,872 (fig. 4.3). 

Figure 4-3: Sensitivity of statistical power, alpha (α) ,10 
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The results from an analysis of the sample size applying power analysis 

as recommended by Faul et al. (2007) revealed that a sample of 75 is 

sufficient to achieve recommended power level, and even above the 

requirement for a statistical significance of ,10, which is a reasonable 

requirement for an exploratory research. This analysis supports that the use 

of bootstrapping or other techniques to increase the sample size is not 

needed in order to achieve reliable analysis of the data. 

4.3.4 Respondents profile 

The composition of the survey respondents are managers who have access 

to external  information, including sales managers, production managers, 

service managers, and those who can have an impact on the transfer and 

utilization of the information in new product development processes, 

including managers of New Product Development teams and information 

technology managers. Information on nationality, gender, industry, 

education and the main sources of external information provided an 

opportunity for further analysis and insight into the research results.  

In terms of nationality, the respondents were of 21 nationalities. When 

grouped in clusters, most of the respondents, or 90.7%, were classified in 3 

clusters. As shown in table 4.3, most of the respondents were European, or 

74.7%, most of which were from the  Nordic countries, 16% American and the 

remaining 9.3% from other countries, including Asia, Africa and Australia.  

Table 4-3: Breakdown of respondents by nationality clusters 

 Frequency Percent Valid Percent Cumulative Percent 

 Nordic countries 30 44,0 44,0 44,0 

Other European 23 30,7 30,7 74,7 

American 12 16,0 16,0 90,7 

Asia 3 4,0 4,0 94,7 

African 3 4,0 4,0 98,7 

Australian 1 1,3 1,3 100,0 

Total 75 100,0 100,0  

In terms of industry, most of the respondents were from Manufacturing 

of high tech machinery firms, or 53,3%. This high share reflects both, that 

the operating units of particularly one company, that has a leading position 
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in its field, are much dispersed geographically, and that the participation in the 

survey was high. Table 4.4 provides a breakdown of respondents by industry. 

The initial list of potential respondents included much higher number of 

respondents from food production firms, but since the biggest firm in the 

sample did not support participation in the survey, the list was already 

decreased substantially. Furthermore, there were fewer potential respondents in 

the remaining food production firms and the response rate was not high. 

Table 4-4: Breakdown of respondents by industry 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

 High tech machinery 40 53,3 53,3 53,3 

Interactive software 17 22,6 22,6 75,9 

Large other technology 8 10,7 10,7 86,7 

Large food production 7 9,3 9,3 96,0 

Small technology 3 4,0 4,0 100,0 

Total 75 100,0 100,0  

As depicted in table 4.5, 56,9% of respondents who provided an answer to 

their education level had high school or bachelors degree, whereas the remaining 

43,1% had completed graduate education, one of which had a PhD degree.  

Table 4-5: Breakdown of respondents by education 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

 High School/A-level 18 24,0 27,7 27,7 

BS/BA degree 19 25,3 29,2 56,9 

MS/MA/MBA degree 27 36,0 41,5 98,5 

PhD/DBA degree 1 1,3 1,5 100,0 

Total answered 65 86,7 100,0  

Missing 10 13,3   

Total 75 100,0   
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4.4 Examining the data 

Prior to running an analysis of the data, it is essential to screen and clean the data 

(Pallant, 2007). This is of vital importance, as some analyses are very sensitive to 

outliers or any other errors that might distort the research findings. 

4.4.1 Errors and omissions 

The first step following data collection was to examine the data and look for 

errors and omissions. As the survey was web based, all the results were 

delivered in electronic format.  The respondents could only answer by 

clicking the mouse on a given range of values, so the only error possible 

would be not to answer or misunderstand the questions and answer 

incorrectly in that manner. 

Tabachnick and Fidell (2007) emphasise that missing data is one of the most 

pervasive problems in data analysis. The seriousness of missing data depends on 

the pattern of missing data, how much is missing and why it is missing. Missing 

data scattered randomly through a data matrix pose less serious problems than 

nonrandomly missing values. In this research 29% of cases had at least one 

missing value out of a total of 76 items, which is well below the average (cf. Hair, 

Black, Babin, & Anderson, 2010; Kim & Curry, 1977). 

A second concern is a bias in results because of missing answers. When 

asked controversial questions, respondents have the option to lie or refuse to 

answer. This can affect the outcome and hide important results unless the 

researcher considers any bias that missing data can create. In this research 

there were no controversial questions. There were 221 missing answers out 

of 6536 answers or 3.4%, which is very low. 

Looking at missing answers for each of the 76 questions revealed that 

they are more frequent in the latter part of the survey (fig. 4.4). The 

maximum number of missing items was for the collective mind scale which 

had missing answers ranging from 6.6% to 9.2%, which is not of great 

concern (Hair et al., 2010). An analysis of the results with and without 

deleted cases or variables recommended by Hair, Black et al. (2010, p. 48) 

did not reveal any marked differences. 

There are three frequently used approaches to handle missing data, 

exclude cases listwise, exclude cases pairwise and replace with mean. The 

exclude cases listwise option includes a case in the analysis only if it has all 

the data. Even a case with only one piece of information missing will be 

totally excluded from the analysis, which can severely and unnecessarily 

limit the sample size. Exclude cases pairwise, however, excludes cases if 



Examining the data  

126 

they are missing the data required for the specific analysis. The data will 

still be included in any analysis for which they have the necessary 

information. The replace with mean option calculates the mean for the 

variable based on the available data from other cases and gives every 

missing case this value.  

Figure 4-4: Missing values by question 

The impact of the missing values were tested by running regression 

analysis, handling missing values with three different methods; exclude 

cases listwise, exclude cases pairwise and replace with mean. The results 

are depicted in table 4.6: 

Table 4-6: The impact of the treatment of missing values 

Model Summary
b
 

Missing 

R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

Durbin-

Watson 

Listwise ,687
a
 ,472 ,402 ,54947 2,091 

Mean 

substitution 

,677
a
 ,458 ,411 ,55986 2,071 

Pairwise ,709
a
 ,503 ,444 ,55109 2,185 

a. Predictors: (Constant), Managerial IT skills, Norms, Reward systems, Trust, 

Learning orientation, NPD Dynamic capability 

b. Dependent Variable: Innovativeness 
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The regression analysis with different methods for handling missing 

values indicated that mean substitution would not have any serious impact 

on the results compared with an analysis of only data with complete 

datasets. Mean substitution has been a popular way to estimate missing 

values, although it is less used now, since more desirable methods due to 

access to feasible computer programs (Tabachnick & Fidell, 2007), 

particularly  in small data sets, since it allows preserving as many cases as 

possible. The maximum ratio of missing value in any single question is 

9,2% of respondents in this research. An investigation of individual 

questions indicates that the main reason is more likely to be a lack of 

understanding of that particular question by the respondent, rather than 

unwillingness of the respondent to answer the question. Furthermore, an 

analysis of missing values and testing the results with or without the mean 

substitution approach revealed no major differences. Therefore the decision 

was made to use the mean substitution in further analysis in this research. 

4.4.2 Outliers 

Tabachnick and Fidell (2007, p. 73) refer to outliers as a case with such an 

extreme value on one variable (a univariate outlier), or such a strange 

combination of scores on two or more variables (multivariate outlier), that it 

distorts the statistics. There are four possible reasons for the presence of outliers; 

1) Incorrect data entry 

2) A failure to specify missing value codes in computer syntax so that 

missing value indicators are read as real data 

3) The outlier is not a member of the population 

4) The case is from the intended population but the distribution for the 

variable in the population has more extreme values than a normal 

distribution  

As previously mentioned, there was no possibility for incorrect data 

entry since the data in this research is from a computer generated data in 

which the respondent could only answer by choosing a number from a 

predefined scale. All the data was loaded electronically in SPSS and 

analysed directly, eliminating the need to specify a missing value code. The 

survey was only sent to members of the population, and all the e-mails 

verified by members of the respective firm prior to sending the survey. The 

limited sample allowed further examination of the data for each of the 

respondents. This included checking the companies for which the 

respondents were working for, which were entered manually, nationality 

and the IP numbers for the computers from which the survey was answered. 
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The verification process eliminated the possibility of responses from other 

respondents than those who belonged to the population. The only remaining 

reason for an outlier could therefore be that the variable has more extreme 

values than a normal distribution.  

A univariate method was used to detect outliers, focusing on each 

composite scale individually. As the overall scales are used in the regression 

analysis, the focus was on investigating each scale as opposed to individual 

items. The distribution statistics for each scale in the questionnaire is presented 

in Appendix 6 along with Normal Q-Q plots to indicate the distribution of the 

data. Figure 4.5 shows the outliers in the composite scales. 

Figure 4-5: Outliers of composite scales 

In order to gain further understanding, the outliers were analysed for 

each individual item. The analysis revealed that 37 or 49% of the items used 

in this research had outliers, but that the number was only 1, 2 or 3 in all 

items except one. The item that had more outliers was question 4 in the 

construct for trust. The question was: “Believe that OTHER MANAGER(S) 

is trying to help you”, where OTHER MANAGER(S) “refers to managers in 

your organization whom you receive information from“. There was however 

no other indication that the item was unreliable. A thorough investigation of 

the outliers did not provide any proof that the outliers were aberrant and not 

representative of any observation in the population. As no specific evidence 
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was found that discounts the outliers as valid members of the population, all 

the data was retained in further analysis. 

4.4.3 Testing the assumptions 

Underlying some multivariate procedures and most statistical tests of their 

outcome is the assumption of multivariate normality (Tabachnick & Fidell, 

2007). Multivariate normality refers to the assumption that each variable in 

all linear combinations of the variables are normally distributed. When the 

assumption is met, the residuals are also normally distributed and 

independent. Many significance tests are based on the assumption of 

multivariate normality. Screening continuous variables for normality is 

therefore an important early step in almost any multivariate analysis, 

particularly when inference is the goal. This includes testing normality and 

assessing linearity and homoscedasticity.  

Testing normality involves testing each individual variable in the 

research in order to assess their correspondence to normal distribution. Two 

components of normality that are frequently used in such a test are skewness 

and kurtosis. Skewness has to do with the symmetry of the distribution and 

kurtosis with the peakedness. When a distribution is normal, the values of 

skewness are zero. If there is positive skewness, there is a pileup of cases to 

the left and the right tail is too long. If the value of skewness is negative, 

there is a pileup of cases to the right and there is a long tail to the left. 

Kurtosis values above zero indicate a distribution that is too peaked with 

short thick tails, and a kurtosis value below zero indicates a distribution that 

is too flat. Nonnormal kurtosis produces an underestimate of the variance of 

the variable. There are significance tests for both skewness and kurtosis. 

The value z for skewness is calculated as: 

Zskewness =           6†N  

where N is the sample size 

The formula for the kurtosis value is:  

Zkurtosis =           6†N  

Table 4.7 summarizes descriptive statistics for all the variables in the 

research model, including skewness and kurtosis. The distributions of all the 

variables indicate that norms has rather peaked distribution and that the 

variables for trust and innovativeness are piled up to the right. Appendix 6 
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provides further information on the variables, including bar charts and 

normal distribution graphs.  

Table 4-7: Descriptive statistics and normality tests 

 NPD MANIT LEARN NORMS TRUST REWARD INNOVAT 

N  Valid 63 69 73 70 73 73 74 

Missing 12 6 2 5 2 2 1 

Mean 3,3399 3,2227 3,2822 3,5671 3,8959 3,6575 3,4077 

Std. Deviation ,64054 ,66814 ,84973 ,60833 ,60746 ,72002 ,73928 

Variance ,410 ,446 ,722 ,370 ,369 ,518 ,547 

Skewness -,304 ,184 -,427 -,391 -,623 -,389 -,818 

Std. Error of 
Skewness ,302 ,289 ,281 ,287 ,281 ,281 ,279 

Kurtosis -,203 ,259 -,030 1,123 ,175 ,061 ,056 

Std. Error of 
Kurtosis ,595 ,570 ,555 ,566 ,555 ,555 ,552 

4.5 Sources of external information 

One of the main objectives of this research was to investigate the utilization 

of external information in innovation processes, addressed in the first 

research question (RQ1). This includes investigating the sources of external 

information as well as through whom the firm has accesses to it.  

RQ 1. What are the main sources of external information that 

contribute to performance in innovation processes of 

international firms? 

The sources of external information were measured by asking 

respondents to what extent they had information from customers, suppliers, 

competitors, suppliers, technology alliances or other on a scale from 1 to 5.  

Please indicate the extent to which you personally have access to 

external information from the following sources … 

As indicated in figure 4.6, the main sources of external information for the 

overall sample was from customers, followed by suppliers, technological 

alliances, distributors, others, and finally from competitors. Other sources of 

information was from publications, including magazines and newspapers, 

reporting companies or purchased information, web sites, and social networks. 

One of the respondent mentioned own employees, which is in fact not an external 
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source of information, but may indicate that the respondent receives external 

information through his working partners. 

Figure 4-6: Sources of external information 

The second research question (RQ2) evolved around how the firm has 

access to the external information. 

RQ 2. What impact has the profile of managers on the access to 

different sources of external information 

The objective was to gain information on the extent to which the profile 

of managers had an impact on the access to information. Data from the 

background variables contributed to the analysis. Most of the respondents in 

the survey, 68, were males and only 7 females. Due to the low number of 

females, it was not possible to investigate if there was a difference in the 

responses between males and females.  

The data provided a reasonable number of answers to investigate if there 

were differences in innovativeness by age. The data was split in 3 groups, 25-36 

years with 20 respondents, 37-44 with 29 respondents and 45 and above with 24 

respondents. The results, shown in figure 4.7, indicate that young respondents 

access external information to a greater extent than those who are older, 

particularly from customers and suppliers. Those in the middle group, 37-44 
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years access information from alliances slightly more than others, whereas the 

oldest group does not score highest on any of the dimensions. 

Figure 4-7: Access to information by age group 

Reviewing access to information by occupation, exhibited in figure 4.8, 

confirms that sales managers are mostly in contact with customers, and that 

customers are also the greatest source of information for general managers 

and service managers. Those who are working in technically oriented 

positions, such as production managers and new product development 

managers, rely to a lesser extent on information from customers, although 

they still appear to be of great importance for production managers. 

Production managers are mostly focused on information from suppliers, but 

sales managers, general managers as well as service managers do also have 

good access to suppliers. Sales managers and new product development 

managers have greatest access to information from competitors, 2,89 and 

2,87 respectively, followed by 2,27 for service managers and 2,17 for 

general managers (appendix 5 includes detailed information). New product 

managers have greatest access to information from technical alliances, 

followed by service managers and general managers.  
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Figure 4-8: Access to information by occupation 

It is interesting to analyse the access to external information by industry. 

Figure 4.9 reveals that the most frequently accessed sources of external 

information by food production companies are customers and suppliers. The 

relatively high access to information from suppliers may be due to the fact 

that food companies are highly dependent on the availability of raw 

material. The high tech machinery companies access information mostly 

from customers considerably more frequently than from other sources, 

followed by suppliers. As opposed to other industries, large other 

technology companies, used information from competitors most rrequently, 

followed by distributors. An interesting finding is that software 

development companies used, what were referred to as „other‟ sources most 

frequently, and mentioned magazines, on-line databases as an example. 
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Figure 4-9: Access to external information by industry 

Figure 4.10 shows access to external information by selected national 

clusters. The sample was large enough to provide an indication based on the 

clusters shown on the figure, within group sizes ranging from 7 to 23 

respondents in each cluster. The figure reveals some interesting results. 

Firstly, European and Nordic nationals have greater access to information 

from customers than other respondents, but American (including USA, 

Canada, and South America) and others come very close. Americans and 

others appear to have better access to information from suppliers than other 

nationals. Americans do also have greater access to information from 

distributors and competitors than others. Other nationals have better access 

to technological alliances than all other respondents although the difference 

is not very great.  
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Figure 4-10: Access to information by national clusters  

Figure 4.11 shows access to information by degree of education. It is 

interesting to note that those with high school/A-level degree have generally 

better access to external information than those with higher education 

except for information from technological alliances. Those with masters‟ 

degree do however have similar access to information from customers as 

those with high school/A-level degree and they have relatively good access 

to information from all sources. 
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Figure 4-11: Access to external information by degree of education  

Figure 4.12 shows the importance of information from customers for all 

respondents, independent of their field of study. The access to information 

from customers by those in information technology is of interest as well as 

from other sources. The high reliance on other sources may be due to the 

wide access to information in the field of information technology from the 

internet and other sources. The same applies to those with a degree in 

engineering and technology who have greater access to information from 

suppliers and technological alliances. The lower use of other sources of 

information from business and management may indicate that they have 

good access to information from other sources through relationships, and 

that they are not as dependent on explicit knowledge or reports. 
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Figure 4-12: Access to information by field of main study  

As depicted in figure 4.13, tenure did not have much impact. The only 

impact was basically in access to information from suppliers which may 

reflect that relationships with suppliers are developed over time. 
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Figure 4-13: Access to information by duration  

As the variances in the access to information may happen by chance, it is 

necessary to investigate if there are significant differences in the scores. Due to 

the limited number of cases in the dataset, it was only possible to compare the 

impact of the variables be splitting the dataset in two groups for each of the 

variables. The objective was that each of the groups would contain a sample of 

20 cases at the minimum and that the size of the groups were as equal as 

possible (Hair et al., 2010). There is a strong tradition to make a comparison 

with 95% confidence interval (α = 0,05), but there is nothing magic about that 

number. For smaller sample size, it may still be practical to analyse the 

difference at a smaller confidence interval (Murphy et al., 1998). Table 4.8 

summarizes the significance of the difference in access to different sources of 

external information by the background variables applied in the research. As 

shown in the table, there is a statistically significant difference in the access to 

external information at the 95% or 99% confidence interval for 3 of the 

background variables, type of study, level of education and responsibility, and 

one for information from technological alliances and other sources. There was 

however a difference at 90% significance level for nationality and industry, as 

indicated in the table. 
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Table 4-8: Summary of access to external information 

Variable Groups Customers Suppliers Competit. Tech. allia. Distrib. Others 

Age 

 

25-40 3,91 3,24 2,63 2,60 2,66 2,35 

> 41 3,74 3,15 2,38 2,76 2,49 2,73 

Tenure 
≤5 years 3,84 3,17 2,42 2,65 2,55 2,76 

>5 years 3,75 3,20 2,55 2,69 2,60 2,39 

Study type Business 4,00 3,16 2,50 2,26 2,65 1,57 

Non business 3,79 3,32 2,46 3,03** 2,74 2,92** 

Level of 

education 

Master and 

higher 
4,04 2,96 2,50 3,14* 2,61 2,56 

Bachelor and 

lower 
3,62 3,53*** 2,49 2,36 2,49 2,33 

Responsi-

bility 

Sales 4,00 3,22 2,53 2,57 2,61 2,61 

Non sales 3,78 3,23 2,48 3,13** 2,83 2,38 

Nationality Nordic 3,56 2,87 2,47 2,84 2,66 2,75 

Non Nordic 4,00*** 3,45*** 2,53 2,56 2,49 2,42 

European 3,77 3,07 2,48 2,64 2,52 2,37 

Non European 3,95 3,58 2,58 2,79 2,68 3,10 

Industry On-line gaming 3,66 3,26 2,50 2,70 2,62 2,50 

Other 3,65 3,00 2,53 2,59 2,35 3,00 

HT machinery 3,93 3,26 2,42 2,80 2,68 2,65*** 

Other 3,83 3,29 2,55 2,57 2,55 2,00 

The higher number (better access) is indicated if the difference is significant. *) Significant 

at 99% confidence level, **) significant difference at 95% confidence level, ***) significant 

difference at 90% confidence level 

It is interesting to note that for 90% confidence interval, there is a 

significant difference between the access to external information from suppliers 

by the level of education and nationality. The lower the level of education, the 

better is the access to information from suppliers, and that those of non-Nordic 

nationality had better access to information from customers and suppliers. The 

difference in access to information from alliances is of particular interest, as 

there was a significant difference at the 95% confidence level for 3 of the 

variables, type of study, level of education and responsibility, where the level of 

education had the most significant impact (α = .01).  

The impact of the access to information on the innovativeness of firms 

was furthermore investigated. The only source of information that had a 

significant impact on the innovativeness of firms was access to information 

from customers (sig. .049) with a mean score of 3,2271 and 3,5667 for low 

and high access respectively. 
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4.5.1 Section summary 

This section provided an insight into the access to external information, the 

main sources of information and on a variety of factors that have an impact 

on the extent of access to external information, and can be utilized in 

innovation processes, which contributes to the innovativeness of firms 

(Calantone et al., 2002; Dosi, 1988). It was furthermore indicated that a 

number of background variables have an impact on the sources of external 

information that firm has access to.  

The main sources of information were from customers, followed by suppliers 

and then technological alliances. There was a significant difference in the access 

to information by 3 of the background variables, type of study (α = .05), level of 

education (α = .01) and responsibility (α = .05). In addition, there was a 

significant difference in the access to information from customers and suppliers at 

the 90% significance level.  

The main impact of background variables were on the access of information 

from alliances, where a significant difference was identified for three variables, 

type of study, level of education and responsibility. Graduate education in non-

business field of study and non-sales responsibility contributed to the access to 

information from alliances. It was furthermore identified that those with non-

business education accessed other type of sources, which included databases, 

magazines, and electronic information sources, to a greater extent than other 

respondents. 

Although weaker (α = .10 or .20), there was an indication that the level of 

education and nationality had an impact on the access to information from 

customers and suppliers. Graduate level of education and nationality, other than 

that of the Nordic countries, contributed to the access to information from 

customers, and non-graduate level of education and nationality other than the 

Nordic countries, contributed to the access to information from suppliers.  

Finally, there was an indication that the high-tech machinery industry 

had better access to other information than other industries.  

The section provided data on the sources of information and through 

which means they are accessed, but not what kind of information is 

accessed through the different sources, e.g. technical or market information. 

As indicated in the literature, it can however be expected that customers are 

mainly a source of market information (Andriopoulos & Lewis, 2009) and 

technological alliances of technical information (Oskarsson, 2009a, 2010; 

Stock & Tatikonda, 2008). Suppliers are furthermore, to a greater extent a 

source of technical information than of market information (Freel, 2003; 
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Tomlinson, 2010). However, further investigation is needed to support an 

analysis of what type of information is accessed through different sources. 

4.6 Examining relationships 

Prior to running an analysis on the relationships in the research model, it is 

important to investigate if there are any problems with the scales. The 

higher the number of variables to be considered in a multivariate analysis, 

the need for increased knowledge of the structure and interrelationships of 

the variables increases (Hair et al., 2010). This research contains 76 

variables and 75 cases, or an overall of 5700 data points.  

Factor analysis is a technique particularly suitable for analysing patterns 

of complex multidimensional relationships. As the scales used in this 

research were already tested and tried in other research, it was expected that 

they would provide meaningful structures. Even though the scales have 

been tested in other research, the scores may be different for each individual 

research or data set, suggesting that an investigation of the interrelationships 

between variables of any data set might contribute to the interpretation of 

further analysis.  

Factor analysis (FA) technique provides tools for analysing the structure 

of interrelationships (correlations) among a large number of variables by 

defining sets of variables that are highly interrelated, known as factors. The 

primary purpose of factor analysis is to discover which variables in a single 

set of variables form coherent subsets which are relatively independent from 

one another. Variables that are correlated with one another, but largely 

independent of other subsets of variables are combined into factors 

(Tabachnick & Fidell, 2007). “A factor is more easily interpreted when 

several observed variables correlate highly with it and those variables do not 

correlate with other factors” (Tabachnick & Fidell, 2007, p. 608). Factor 

analysis furthermore provides guidelines on if and how to reduce the 

number of variables. There are two major types of factor analysis, 

exploratory factor analysis and confirmatory factor analysis. Confirmatory 

factor analysis is a sophisticated technique used in advanced stages of the 

research process to test a theory about latent processes. Most applications of 

factor analysis are exploratory in nature (e.g. principal component analysis) 

and are primarily used as a tool to reduce the number of variables or 

examining the patterns of correlation among variables.  

The general purpose of factor analysis is to condense the information 

contained in a number of original variables into a smaller set of new, composite 

dimensions of variants (factors) with a minimum loss of information. In this 
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research only scales with already defined and tested composite structures were 

used. The sole purpose of factor analysis is therefore to verify if the structures of 

the scales are still applicable for the data set in this research and identify potential 

problems that might affect further analysis.  

The sample size, both in absolute terms and as a function of the number of 

variables in the analysis has an impact on if factor analysis is applicable and will 

provide reliable analysis. In factor analysis, an attempt should be made to 

minimize the number of variables, but still remain a reasonable number of 

variables per factor. As a general rule, five or more variables should represent 

each factor (Hair et al., 2010, pp. 101-102). As indicated in table 4.9, only one of 

the predefined scales, „reward systems‟ has less than five variables. Factor 

analysis is generally not suitable for fewer than 50 observations and the minimum 

is to have at least five times as many observations as the number of variables to 

be analysed at a .05 significance level. In this research, the numbers of 

observations are 6.8 to 25 for all the scales except the NPD dynamic capability 

scale, which has only 2.1 observations for each variable. A basic assumption in 

factor analysis is that some underlying structure exists in the set of selected 

variables. This assumption is already met in this research by utilizing already 

developed and tested scales.  

Table 4-9: Applicability of scales for factor analysis 

Scale Items Obs/var Suitable 

Managerial IT skills 11 6.8:1 Yes 

Learning orientation 5 15:1 Yes 

Norms 10 7.5:1 Yes 

Trust 5 15:1 Yes 

Reward system 3 25:1 No 

NPD dynamic capability 36 2.1:1 No 

Firm innovativeness 5 15:1 Yes 

The significance of the correlation between variables can be assessed 

with the Kaiser measure of sampling adequacy (Kaiser, 1974), measured by 

the ratio of the sum of squared correlations to the sum of squared 

correlations plus the sum of squared partial correlations. Table 4.10 

provides a classification of Kaiser‟s index for an evaluation of the 

acceptability of the data for factor analysis. 
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Table 4-10: Evaluation of the acceptability of Kaiser’s measure of sampling 

adequacy 

MSA index Evaluation of acceptability 

in the .90s  marvellous 

in the .80s  meritorious 

in the .70s  middling 

in the .60s  mediocre 

in the .50s  miserable 

below .50  unacceptable 

Source: (Kaiser, 1974) 

Kaiser argues that an index of .50 is on the borderline of acceptability. 

However, Tabachnick and Fidell (2007) recommend using higher values, or 

.60 and above for good factor analysis as they do not include variable that 

score ‘miserable’ on the test. Another test to measure the appropriateness of 

factor analysis is Bartlett’s (1954) test of sphericity which is a statistical test 

for the presence of correlations among variables. It provides a statistical 

significance that the correlation matrix has at least correlations among some 

of the variables. The test is however very sensitive to sample size leading to 

an overvaluation of significance with samples of substantial size. 

Tabachnick and Fidell (2007, p. 614) recommend the use of the test only if 

there are fewer than five cases per variable.  

The scale for reward systems has only 3 items which is less than 

recommended for factor analysis. The scale for NPD dynamic capability is 

composed of 36 items which were drawn from 5 sub scales, including 

market orientation, absorptive capacity, coordination capability, collective 

mind and reconfigurability (Pavlou & El Sawy, 2006). The combined scale 

has 36 items and only 2.1 observations for each variable which is well 

below the recommended limit. The remaining five scales appear to be 

prudent for factor analysis. Table 5.7 for the applicability of the scales 

shown above, does only serve as a reference guide for preliminary 

screening. The final decision regarding the appropriateness of the scales for 

factor analysis in this research, will rest upon Kaiser’s (1974) measurement 

of sampling adequacy and pass the value of .60 recommended by 

Tabachnick and Fidell’s (2007).  
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The final choice is between two major methods, common factor analysis and 

component analysis. Component analysis, also known as principal component 

analysis is appropriate when the objective is to summarise most of the original 

information (variance) in a minimum number of factor for prediction purposes 

(Hair et al., 2010). Since all the scales in this research have already been tried and 

tested, the purpose of factor analysis is not to develop any scales, but to 

investigate if the data set supports the use of the individual scales and investigate 

if any of the items included in the scales can be excluded without sacrificing the 

reliability of scales when used in this research. 

One of the most important tools for interpreting factors is factor rotation. 

Unrotated factor solutions extract factors in order of their variance extracted, 

where the first factor tends to be a general factor with almost every variable 

loading significantly and accounts for the largest amount of variance. Unrotated 

factor solutions achieve the objective of data reduction, but may not offer the 

most adequate interpretation of the variables under investigation. The second and 

subsequent factors are based on the residual amount of variance and account for 

successively smaller portions of the variance. Rotating the factor matrix allows a 

redistribution of the variance from earlier factors to later ones to achieve a 

simpler, theoretically more meaningful factor pattern (Hair et al., 2010, p. 113). 

The objective is to simplify the rows and columns to the factor matrix to facilitate 

interpretation. There are a number of rotations methods available. The varimax 

are among the most widely used rotational methods and seems to give a clear 

separation of the factors. The varimax rotation method might reveal some high 

loadings (close to -1 or +1) as well as low loadings (near 0). The logic is easiest 

when the variable-factor correlations are close to either +1 or -1, indicating a clear 

positive or negative association between the variable and the factor, or close to 0 

(zero), indication a clear lack of association. The varimax method tends therefore 

to give a clear separation of the factors.  

Following is a summary of the final decision for factor analysis and 

interpretation of the results for individual scales. Following the arguments stated 

above, the approach chosen was principal component analysis with varimax 

rotation. With respect to the sample size, only variables with a factor loading of 

.65 or higher were significant (.05 significance level (α), indicating a power level 

of 80%, and standard errors assumed to be twice those of conventional correlation 

coefficients) (Hair et al., 2010). Since information on variables with lower factor 

loadings might contribute to the interpretation of the results, variables with 

significance level above .50 are however reported. 

As the scales used in this research were already tried and tested in other 

research, it was expected that the initial solution would provide meaningful 
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structures, i.e. load to one factor based on a .05 significance level. In cases where 

this did not occur, the initial solution was rotated using the varimax rotation 

technique to derive subsequent solution that was easier to interpret. This is 

supported by Krane and Slaney (2005), who state that a subsequent solution, 

using varimax criterion is equivalent to the original solution, in the sense that it 

yields the same estimated covariance matrix of the observed variables and that it 

only simplifies the pattern of the loadings. Following an advice from Hair, Black 

et al (2010), factor loadings was considered significant when the percentage of 

variance being explained was higher than 60%, variables had communalities 

higher than .50, and local names could be assigned. Hair, Black et al (2010, p. 

117) offer guidelines for identifying significant factor loadings based on sample 

size where a sample of 70 respondents should provide factor loadings of .65 and 

above to be significant at .05 significance level and a power level of 80 percent. 

They also recommend that variables should generally have communalities greater 

than .50 to be retained in the analysis. The interpretation of factors may become 

difficult when an item has moderate-size loadings on more than one factor. When 

a variable (an item) is found to have significant loading on more than one factor, 

it is termed cross-loading. If after rotation a variable has cross-loadings, it is a 

candidate for deletion (Hair et al., 2010, p. 119). 

The process of the interpretation of factors followed a five step 

approach recommended by Hair, Black et al (2010): 

 Examine the factor loading matrix 

 Identify significant loadings 

 Assess communalities 

 Respecify the factor model if needed 

 Label the factors 

Although validations give an indication of how stable the results are 

within the sample, Hair, Black et al (2010) recognize that factor loadings 

and patterns of loadings are often unstable for small samples. Following 

Pallant (2007), Cronbach alphas were calculated to further assess the 

reliability of the scales, as well checking the individual reliability of each of 

the variables and examine whether reliability would improve if any of the 

questions were deleted from the scales. 

4.6.1 Variable for Innovativeness 

The final, and perhaps the most important variable, is innovativeness, which 

was the dependent variable in this research. The scale adapted from 

(Calantone et al., 2002) with foundation in previous work of Hollenstein 
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(1996) and Hurt et al (1977) consists of 6 items with a measure of sampling 

adequacy (MSA) of .83, which is meritorious according to Kaiser (1974). 

Principal component analysis resulted in a one factor solution. The 

component matrix shown in table 4.10, revealed that one of the items, I5, 

had loading of .43, which is below the limit of .65 for this research. The 

item furthermore had communalities of .18, which is considerably below the 

recommended limit of .50, indicating that the item is not well presented in 

the factor solution.  Item I6 had sufficient loadings, but communalities of 

.43, which is below to recommended limit. 

The scale had Cronbach alpha of .86, which is above the recommended 

limit of .70. However, there were indications that the reliability would increase 

to .88 if item I5 were deleted. This would normally not be of concern, but due 

to the low communalities, .44, and the importance of having a good dependent 

variable, it was decided to remove one item at the time until the loadings and 

communalities were within the required limit (table 4.11). The conclusion was 

to delete both items, which resulted in good communality for all the items 

shown in table 4.12, and a Cronbach alpha of .90.  

Table 4-11: Factor analysis – Innovativeness 

Component Matrix
a
 

 

Component Communalities 

1 Initial Extraction 

I1. Our company frequently tries out new 

ideas 0,875 1,000 ,765 

I2. Our company seeks out new ways to do 

things 0,897 1,000 ,805 

I3. Our company is creative in its methods of 

operation 0,875 1,000 ,766 

I4. Our company is often the first to market 

with new products and services 0,829 1,000 ,688 

I5. Innovation in our company is perceived as 

too risky and is resisted 0,428 1,000 ,183 

I6. Our new product introduction has 

increased over the last 5 years 0,653 1,000 ,427 

Extraction Method: Principal Component  Analysis. 

a. 1 component extracted. 
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Table 4-12: Factor analysis for resulting Innovativeness scale with 4 items 

Component Matrix
a
 

 

Component Communalities 

1 Initial Extraction 

I1. Our company frequently tries out new 

ideas 0,893 1,000 ,797 

I2. Our company seeks out new ways to do 

things 0,913 1,000 ,834 

I3. Our company is creative in its methods 

of operation 0,910 1,000 ,827 

I4. Our company is often the first to market 

with new products and services 0,820 1,000 ,672 

Extraction Method: Principal Component Analysis. 

a. 1 component extracted. 

All the items were measured with a Likert scale of 1-5, where all the 

variables had equal weight. The final variable was calculated by summing 

up the items divided by 4. 

4.6.2 Variable for Managerial IT capabilities 

The literature suggested that managerial IT skills could enhance the sustainable 

competitive advantage of firms through effective use of information technology 

(Ettlie & Pavlou, 2006; Pavlou & El Sawy, 2006). Due to increased use of 

information technology in communication processes, it was argued that 

managerial IT skills might have an impact on the transfer of information from 

external sources. The variable for Managerial IT skills adapted from Bhatt and 

Grover (2005) includes eleven items and measures how extensively line 

managers are aware of the potential support of information technology in their 

business processes and how well IT managers understand business 

opportunities and support line managers in the use of information technology. 

This variable gave a measure of sampling adequacy (MSA) of .87, which 

according to Kaiser (1974) is meritorious. Principal component analysis 

resulted in two factor solution, which was rotated with the Kaiser Varimax 

method. As depicted in table 4.13, the communalities of all the items were 

higher than .50, on the first factor, but only two on the second factor in the 

unrotated solution. Table 4.14 shows that all the factors had good 

communalities after the rotation.   



Examining relationships  

148 

Table 4-13: Factor analysis - Managerial IT skills, unrotated solution 

Component Matrix
a
   

 
Component Communalities 

1 2 Initial Extraction 

Respect line management in setting 

information technology strategy for 

the firm ,809  1,000 ,715 

Appreciate line management‟s 

contribution in setting IT strategy ,802  1,000 ,763 

Periodically consult line management 

in setting strategic role of information 

technology in the firm ,801  1,000 ,756 

Share responsibilities with line 

management  in the firm ,752 -,402 1,000 ,576 

Understand business policies and 

objectives ,730 ,472 1,000 ,512 

Are aware of firm's competitive 

priorities ,730 ,480 1,000 ,670 

Trust line management  in setting 

information technology goals for the 

firm ,715 -,396 1,000 ,669 

Share accountability with line 

management  in the firm ,705 -,542 1,000 ,689 

Initiate change in your firm ,684  1,000 ,685 

Understand business opportunities ,675 ,509 1,000 ,728 

Solve business problems ,674 ,349 1,000 ,791 

Extraction Method: Principal Component Analysis. 

2 components extracted. 

The rotation confirms the two factors in the initial scale, IS relational 

infrastructure (RelInfr) and IS business experience with all items loading 

significantly on either of the scales and no cross loadings above .50. All the 

items, except IT5, had significant loadings for a data set of 70 cases, which 

had a loading of .62, which is however above that required for a data set of 

80 cases. Fulfilling the requirements for a data of 70 – 80 cases, the loadings 

of the item is considered sufficient. The factors were labelled in accordance 

with the initial scales, RelInf and BusEx.  

When checked for reliability, the overall Cronbach alpha was .92, which 

is well above the acceptable limit of 0.7. Table 4.15 summarises analysis of 

items statistics, which shows that all the items had correlations well above the 
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recommended limit of .30 (Pallant, 2007). When the Cronbach alpha was 

checked for improvement, no improvement was identified if any item was 

deleted. This justifies using all the items in this question for further analysis. 

Table 4-14: Rotated component matrix - Managerial IT skills 

Rotated Component Matrix
a
 

 
Component 

RelInfr BusEx 

IT11 Share accountability with line 

management in the firm 

,886  

IT10 Share responsibilities with line 

management  in the firm 

,827  

IT7 Trust line management in setting 

information technology goals for the firm 

,795  

IT9 Periodically consult line management  

in setting strategic role of information 

technology in the firm 

,731  

IT8 Respect line management in setting 

information technology strategy for the 

firm 

,722  

IT6 Appreciate line management‟s 

contribution in setting IT strategy 

,703  

IT2 Are aware of firm's competitive 

priorities 

 ,847 

IT3 Understand business policies and 

objectives 

 ,841 

IT1 Understand business opportunities  ,831 

IT4 Solve business problems  ,713 

IT5 Initiate change in your firm  ,617 
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Table 4-15: Total item statistics - Managerial IT skills 

Item-Total Statistics 
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IT1. Understand business 

opportunities 32,06 45,644 ,600 ,584 ,913 

IT2. Are aware of firm's 

competitive priorities 31,99 44,779 ,684 ,697 ,909 

IT3. Understand business 

policies and objectives 32,00 44,706 ,664 ,648 ,910 

IT4. Solve business problems 32,10 45,563 ,625 ,518 ,912 

IT5. Initiate change in your firm 32,36 45,117 ,614 ,482 ,913 

IT6. Appreciate line 

management‟s contribution in 

setting IT strategy 32,29 45,179 ,745 ,655 ,906 

IT7. Trust line management in 

setting information technology 

goals for the firm 32,19 46,126 ,619 ,691 ,912 

IT8. Respect line management  

in setting information 

technology strategy for the firm 32,20 44,046 ,738 ,757 ,906 

IT9. Periodically consult line 

management in setting strategic 

role of information technology 

in the firm 32,43 43,602 ,776 ,709 ,904 

IT10. Share responsibilities with 

line management in the firm 32,36 44,705 ,719 ,757 ,907 

IT11. Share accountability with 

line management in the firm 32,51 45,665 ,659 ,748 ,910 

The mean value of the scale including all the items was 35,45 with a variance of 54,016 

4.6.3 Variable for learning orientation  

The objective of including questions for learning orientation was to measure the 

extent of how effectively information is used towards innovation. The scale, 

adapted from Bhatt and Grover (2005) includes five items that capture the extent 

of search for knowledge and its application. The value of the five items included 

in this variable gave a measure of sampling adequacy (MSA) of .89, which 

according to Kaiser (1974) is meritorious. Principal component analysis resulted 
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in one factor solution. As there was a one factor solution, it was neither necessary 

nor possible to rotate the solution. As depicted in table 4.16, the communalities of 

all the items were higher than .50, indicating that all the items are well 

represented in the factor solution.  

Table 4-16 Factor analysis - Learning orientation 

Component Matrix
a
   

 

Component Communalities 

1 Initial Extraction 

L1. Enhancing the acquisition of 

relevant knowledge ,907 1,000 ,763 

L2. Enhancing the assimilation of 

knowledge ,881 1,000 ,823 

L3. Enhancing organizational 

search for relevant knowledge  ,873 1,000 ,776 

L4. Enhancing the application of 

new knowledge into its existing 

core-competence  ,866 1,000 ,750 

L5. Setting a clear direction for 

learning in the firm ,795 1,000 ,632 

Extraction Method: Principal Component Analysis. 

a. 1 component extracted. 

All the items except item L5 were considered to be significant as they have 

loadings greater than 0.65 which is the recommended requirement for a data set 

of 75 cases (Hair et al., 2010). The remaining item, L5 had loadings of .63, 

which is in the middle of that recommended loadings for a data set of 75 – 80 

cases. Reliability statistics indicate that the overall Cronbach alpha of the scale 

is .92, which is well above the acceptable level of .70 which is frequently 

suggested in the literature (e.g. Hair et al., 2010; Pallant, 2007). An 

investigation on the impact of deleting any item from the scale, shown in table 

4.17, revealed that no substantial improvement could be made. The factor 

analysis justify using the scale without any changes in this research. 

4.6.4 Variable for Norms  

The questions for norms, adapted from Quigley (2007), sought to measure the 

impact of norms that may either stimulate the transfer and use of external 

knowledge or hinder it. The scale includes 10 items that capture the extent of 
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sharing information and communication of information that might be of support 

to other persons in the firm. This variable gave a measure of sampling adequacy 

(MSA) of .85, which according to Kaiser (1974) is meritorious. As depicted in 

table 4.18, the communalities of all the items except one were higher than .50. 

The communality for question N10 of 0.42 is an indication that the factor is 

poorly represented in the factor solution (Hair et al., 2010).  

Table 4-17: Total item statistics – Learning orientation 

Item-Total Statistics 
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L1. Enhancing organizational search for 

relevant knowledge 13,03 11,916 ,796 ,646 ,894 

L2. Enhancing the acquisition of relevant 

knowledge 13,08 11,521 ,846 ,742 ,884 

L3. Enhancing the assimilation of 

knowledge 13,10 11,893 ,812 ,683 ,891 

L4. Enhancing the application of new 

knowledge into its existing core-

competence 13,05 11,997 ,785 ,626 ,896 

L5. Setting a clear direction for learning 

in the firm 13,38 11,656 ,697 ,488 ,917 

The mean value of the scale including all the items was 16,41 with a variance of 18,051 
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Table 4-18: Factor analysis - Norms 

Component Matrixa   

 

Component Communalities 

1 2 Initial Extraction 

N1. Share information on strategies that seem to 

work well ,787 -,337 1,000 ,771 

N2. Help the other person(s) without being asked ,740  1,000 ,734 

N3. Send detailed messages in your e-mails to the 

other person(s) ,735  1,000 ,663 

N4. Go out of his/her way to help the other 

person(s) with a problem or question ,735  1,000 ,582 

N5. Let the other person(s) know about strategies 

or decisions that you doubt that will work well ,717 -,386 1,000 ,610 

N6. Respond quickly to the other person(s) e-mails ,707 ,398 1,000 ,658 

N7. Keep in touch with the other person(s) during 

the task ,681 ,414 1,000 ,631 

N8. Share information on things when you think it 

might help the other person(s) ,678 -,558 1,000 ,635 

N9. Send the other person(s) encouraging e-mail 

messages ,595 ,472 1,000 ,576 

N10. Share information on the market share 

achieved each year ,539 ,356 1,000 ,417 

Extraction Method: Principal Component Analysis. 

a. 2 components extracted. 

Principal component analysis and varimax rotation following Kaiser‟s 

criterion, shown in table 4.19, resulted in relatively clear solution of two 

factors which were labelled support (SUPPPO) and communicate (COMM). 

All the items loaded significantly on either of the factors, indicating that 

none of the items should be deleted.  

No significant cross-loadings were discovered. When checked for 

reliability, the overall Cronbach alpha for the scales was 0.87, which is well 

above the suggested minimum of 0.70. The impact of deleting any item from 

either of the scales was tested resulting in no reason to delete any of the items. 

Total item statistics are shown in table 4.20. 
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Table 4-19: Rotated component matrix - Norms 

Rotated Component Matrixa 

 

Component 

Support Communicate 

N8. Share information on things when you think it 

might help the other person(s) ,877  

N1. Share information on strategies that seem to work 

well ,808  

N5. Let the other person(s) know about strategies or 

decisions that you doubt that will work well ,789  

N2. Help the other person(s) without being asked ,713  

N4. Go out of his/her way to help the other person(s) 

with a problem or question ,679  

N6. Respond quickly to the other person(s) e-mails  ,772 

N7. Keep in touch with the other person(s) during the 

task  ,766 

N9. Send the other person(s) encouraging e-mail 

messages  ,750 

N3. Send detailed messages in your e-mails to the other 

person(s)  ,719 

N10. Share information on the market share achieved 

each year  ,627 

Extraction Method: Principal Component Analysis.  

Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 3 iterations. 

4.6.5 Variable for Trust 

As indicated in the literature, trust is an important precondition for the 

willingness to provide information. Lack of trust may hinder the transfer of 

information that managers have access to. The value of the construct, 

adapted from Quigley (2007) was measured with five items and gave a 

measure of sampling adequacy (MSA) of .771, which is middling according 

to Kaiser (1974). Principal component analysis resulted in a one factor 

solution. The component matrix shown in table 4.21 reveals that one of the 

items, T5, did not have significant loadings on the factor and should be 

considered for deletion. Item T1 has communalities of 0.15, which is well 

below the recommended limit of 0.50, indicating that the item is not well 

presented in the factor solution.   
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Table 4-20: Total item statistics - Norms 

Item-Total Statistics 
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N1. Share information on things when 

you think it might help the other 

person(s) 31,90 31,106 ,588 ,712 ,863 

N2. Share information on strategies 

that seem to work well 31,99 29,753 ,694 ,709 ,854 

N3. Let the other person(s) know 

about strategies or decisions that 

you doubt that will work well 32,06 30,258 ,595 ,525 ,862 

N4. Go out of his/her way to help the 

other person(s) with a problem or 

question 32,03 30,753 ,633 ,488 ,859 

N5. Help the other person(s) without 

being asked 32,13 30,143 ,631 ,490 ,859 

N6. Respond quickly to the other 

person(s) e-mails 32,14 29,892 ,630 ,549 ,859 

N7. Send detailed messages in your e-

mails to the other person(s) 32,01 29,956 ,664 ,608 ,857 

N8. Keep in touch with the other 

person(s) during the task 31,97 31,217 ,588 ,500 ,863 

N9. Send the other person(s) 

encouraging e-mail messages 32,30 30,271 ,535 ,407 ,867 

N10. Share information on the market 

share achieved each year 32,51 30,601 ,451 ,318 ,876 

The mean value of the scale including all the items was 35,67 with a variance of 37,006 
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Table 4-21: Factor analysis - Trust 

Component Matrixa   

 

Component Communalities 

1 Initial Extraction 

T1. Trust the ability of other manager 

(s) to provide you with useful 

information ,873 1,000 ,153 

T2. Believe that information being 

provided by other manager (s) will 

be accurate ,852 1,000 ,726 

T3. Trust the other manager (s) to be 

honest with you when 

communicating information ,808 1,000 ,762 

T4. Believe that other manager (s) is 

trying to help you ,802 1,000 ,643 

T5. Believe that information offered 

by other manager (s)  will be 

useful to you ,391 1,000 ,653 

Extraction Method: Principal Component Analysis. 

a. 1 component extracted. 

Table 4-22: Total item statistics - Trust 

Item-Total Statistics 
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T1. Believe that information offered by 

other manager (s)  will be useful to 

you 15,32 7,524 ,267 ,139 ,861 

T2. Believe that information being 

provided by other manager (s) will 

be accurate 15,79 6,166 ,732 ,629 ,738 

T3. Trust the ability of other manager (s) 

to provide you with useful 

information 15,74 5,556 ,735 ,644 ,727 

T4. Believe that other manager (s) is 

trying to help you 15,63 5,709 ,638 ,509 ,760 

T5. Trust the other manager (s) to be 

honest with you when 

communicating information 15,44 5,972 ,660 ,552 ,753 

The mean value of the scale including all the items was 19,48 with a variance of 9,225 
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The scale was tested for reliability with a Cronbach alpha of .81. A test 

of the impact of deleting any item in the scale provided a support for 

deleting item T1 from the scale, which increases the reliability to a 

Cronbach alpha of .86. This item (T1) will therefore be deleted before 

conducting further analysis of the data. A table of items statistics for trust is 

shown in table 4.22. 

The revised scale was calculated by summing up the value of all the 

remaining items, divided by 5. 

4.6.6 Variable for Reward system 

The potential impact of reward systems on innovativeness, including the 

transfer of information may lead to an increase in the innovativeness of 

firms (Chang et al., 2007). The scale for reward system is focused on the 

encouragement and the evaluation of competence, which is expected to 

stimulate team participation and behaviour that supports the creation of new 

ideas. The variable identified in the literature (Chang et al., 2007) has only 3 

items and is therefore not suitable for factor analysis according to Hair, 

Black et al (2010, pp. 101-102). The measure of sampling adequacy is .65, 

which is mediocre according to Kaiser (1974). A test of reliability resulted 

in Cronbach alpha of .66, which is lower than the recommended 0.7, 

indicating that the item is a candidate for deletion in the research. Since this 

is in contrast with the initial research from which the scale was adapted, 

which had a Cronbach alpha of 0.90, the scale does not appear to be well 

suited for this research and will be deleted.  

4.6.7 Variable for NPD dynamic capability 

This construct is composed of 36 items, requiring a data set of at least 180 cases 

to assess a proposed structure of factors. The data set of 75 observations in this 

research is therefore too small for factor analysis of this construct. The construct 

is however well tested in other research (Pavlou & El Sawy, 2006) and all the 

items from it will be applied in this research. The reliability of the initial construct 

was calculated, resulting in a Cronbach alpha of .97. 

The construct is composed of four scales, market orientation, absorptive 

capacity, coordination capability and collective mind. Finally the scale 

includes two items that capture reconfigurability, which has an impact on 

the dynamic capability of firms. All the individual sub-scales were tested for 

reliability, resulting in Cronbach alpha ranging from .86 to .93 on the 

dataset for this research. This analysis supports using the scale without 

changes in further analysis in this research. 
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In this research, all the items in the overall dynamic capability construct 

were given equal weights. The final value for the overall NPD dynamic 

capability construct was calculated by summing up the value of all the items 

in the construct, divided by 36. 

4.7 Summary of factor analysis 

Even if all the scales in this research were adapted from previous research 

(Bhatt & Grover, 2005; Calantone et al., 2002; Chang et al., 2007; Pavlou & 

El Sawy, 2006; Quigley et al., 2007), it was decided to conduct factor 

analysis to verify their reliability and applicability for the dataset in this 

research. This proved to be a good decision. The factor analysis confirmed 

using three of the scales, for managerial IT skills, learning orientation and 

norms without any changes. The analysis however indicated that the 

variable for trust (Quigley et al., 2007) could be improved, at least for this 

research. The results provide a support for re-evaluating or changing the 

scale for use in other research (Hair et al., 2010). Two clear factors for 

norms were identified, which were labelled communication and support. 

The main contribution from the analysis is however an improvement in the 

scale for innovativeness (Calantone et al., 2002), which is the dependent 

variable and is therefore of great importance for further analysis. The results 

provide a support for further analysis and perhaps modification of the scale, 

which is an important contribution for further research using the scale. 

Two of the scales were not applicable for factor analysis, either due to too 

few items included in the scale (Reward systems) or due to the limited number 

of cases in the dataset (NPD dynamic capability). The scale for reward systems 

(Quigley et al., 2007) lacked reliability, suggesting that it is a candidate for 

deletion in the revised research model (Hair et al., 2010). Although the scale for 

NPD dynamic capability (Pavlou & El Sawy, 2006) included too many items 

for factor analysis, it is composed of subscales which provide possibility to 

allocate factors to scale. The scale was already composed of five subscales 

which were tested for reliability with good results, suggesting that these scales 

should be retained in the research model. 

Table 4.23 summarises a comparison of the structure and reliability of 

the scales to the initial research which they were adapted from. The table 

reveal that all the constructs fulfil requirement for reliability except the 

scale for reward systems. The difference in the Cronbach alpha in some of 

the scales is not of concern except for reward system, since all the other 

scales have a Cronbach alpha above the recommended limit of 0.7.  
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Table 4-23: Comparison of scales with original research 

Scale Initial research 

Items in 

initial 

scale 

Items in 

revised 

scale 

Initial 

reliability 

Revised 

reliabili

ty 

Managerial IT 

skills (Bhatt & Grover, 2005) 11 11 0,74-0,80b 0,917 

Learning 

orientation (Bhatt & Grover, 2005) 5 5 0,72 0,915 

Norms (Quigley et al., 2007) 10 10 0,96 0,874 

Trust (Quigley et al., 2007) 5 4 0,95 0,861 

Reward 

system (Chang et al., 2007) 3 3a 0,90 0,656 

NPD Dynamic 

capability 

(Pavlou & El Sawy, 

2006) 36 36a 0,92 0,968 

Innovativeness (Calantone et al., 2002) 6 4 0,89 0,902 

Scale not applicable for factor analysis due to too few items. All items from the initial scale 

is used with equal weighting.  

The reliability of individual sub-scales ranged from 0,860 to 0,925   

4.8 Revising the research model 

The examination of the variables included factor analysis where applicable 

and reliability testing. The objective was to identify if any changes in the 

scales were needed, as well as if they were considered reliable and 

contributing to the solution of the research question. Further to reducing the 

number of variables, which were above the recommended limit for a dataset 

of 75 cases in the initial research model (Hair et al., 2010), the decision to 

delete the scale for reward systems contributes to achieving adequate 

significance level. The revised research model is depicted in figure 4.14 

4.9 Regression analysis 

The final step in the data analysis was to provide an answer to the latter part 

of research question 3 (RQ3b), by investigating which of the capabilities 

included in the research model had the most effect on the innovativeness of 

firms. An answer to the former part of research question 3 (RQ3a) was 

already provided in the qualitative research, and is reflected in the initial 

research model. 
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RQ3b…  and what is their (supporting capabilities) impact on the 

innovativeness of international firms? 

In order to understand the relationships between variables in the research 

model, multivariate analysis techniques were applied. In organizational studies, 

multivariate analyses predict relationships in multiple combinations of 

variables, and not only the number of variables or observations, which enable 

the creation of knowledge of issues that can improve decision making. 

Figure 4-14: Revised research model 

Multiple regression is an appropriate approach for the analysis. It 

applies a family of techniques that can be used to explore the relationship 

between one continuous dependent variable and a number of independent 

variable (IV) predictors (Tabachnick & Fidell, 2007). Multiple regression is 

based on correlation between variables, and provides a wealth of 

information that allows a more sophisticated exploration of the 

interrelationship among a set of them. According to Pallant (2007), multiple 

regressions can be used to address how well a set of variables is able to 

predict a particular outcome, which variable in a set of variables is the best 

predictor, and whether a particular predictor or variable is still able to 

predict an outcome, when the effects of another variable is controlled for.  

According to Tabachnick and Fidell (2007), there are three major 

analytical strategies in multiple regression, standard multiple regression, 

sequential (hierarchical) regression, and statistical (stepwise) regression. 

The main differences in the strategies involve what happens to overlapping 
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variability due to correlated independent variables, and how the order in 

which they are entered into the equation is determined.  

In standard multiple regression, all the independent variables (IV) are entered 

into the equation simultaneously. Each independent variable is then evaluated in 

terms of its predictive power above the others. According to Pallant (2007), this is 

the most common method for multiple regression. In a sequential (hierarchical) 

regression, the researcher specifies the order in which the IV‟s are entered into the 

equation or analysis, which is normally based on logical or theoretical 

considerations. IV can be entered one at a time or in blocks, and the analysis 

proceeds in steps, with information about variables, both in and out of the 

equation given by the computer output in each step. Once all the variables have 

been entered, summary statistics are provided along with the information 

available when the last step has been completed. In statistical (stepwise) 

regression the order in which the variables are entered is solely based on 

statistical criteria. The decisions on which variables are included and which 

omitted from the equation are based solely on statistics computed from the 

particular sample, where minor differences can have a profound effect on the 

apparent importance of an IV. There are usually three versions of statistical 

regression, forward selection, backward selection, and stepwise selection. In 

forward selection, the equation starts out empty, and the individual IV are added 

one at a time provided that they meet the statistical criteria for entry. In backward 

deletion, all the variables are initially included in the equation, and they are 

deleted one at a time if they do not contribute significantly to the regression. A 

typical use of statistical regression is to develop a subset of IVs which are useful 

in predicting a variance in the dependent variable (DV). Regression analysis 

allows the ability to compare how well several competing sets of independent 

variables predict a dependent variable (Tabachnick & Fidell, 2007).  

4.9.1 The modelling approach 

Bryman and Bell (2007) offer an alternative approach of quantitative 

analysis to the conventional hypotheses testing. The argue that  

“the common depiction of quantitative research as solely an exercise 

in testing pre-formulated ideas fails to appreciate the degree to which 

findings frequently suggest new departures and theoretical 

contributions. Therefore, the suggestion that, unlike an interpretivist 

stance, quantitative research is concerned solely with the testing of 

ideas that have previously been formulated (such as hypotheses) fails 

to recognize the creative work that goes into the analysis of 

quantitative data and into the interpretation of findings” (p. 632-633).  
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As one of the objectives of this research is to identify to what extent 

innovativeness is mediated by supporting capabilities, and as it was not 

known in advance which capabilities contributed most significantly to the 

variance of the innovativeness of firms, a so called modelling approach 

appeared to be appropriate. An increasingly used approach is structural 

equation modelling (SEM), which consists either of a path model, which 

enables the identification of how the constructs relate to other constructs, or 

a measurement model, which relates the variables to the constructs, which is 

in fact a confirmatory factor analysis (Iacobucci, 2009). The goal of SEM is 

to determine how well the hypothesized model fits the observed data, but 

its‟ uniqueness “is grounded in the SEM‟s ability to test relationships 

among multiple dependent and independent variables simultaneously” 

(Henley, Shook, & Peterson, 2006, p. 516). With SEM it is possible to test 

multiple relationships concurrently, where variables can be treated as 

dependent and independent variables simultaneously. Among the challenges 

associated with SEM is in assessing a fit between theory-based model and 

the data. SEM has been heralded as a great advancement in empirical 

research (Fichman, 2001), and criticised as a complex statistical tool that 

can lead to mistakes and incorrect causual interpretation (Ruef, 2002). Due 

to its complications, SEM requires a large sample size, usually 150 or more 

(Anderson & Gerbing, 1988). 

Although the use of SEM was considered for this study, it was not used 

for a number of reasons. Firstly, the objective was only to test the impact of 

a limited number of independent variables on the, innovativeness of firms, 

but not vice versa. The main advantages of SEM were therefore not needed. 

Secondly, the risks associated with the SEM, such as that it might lead to 

mistakes and incorrect causual interpretation supported the use of a different 

approach. Thirdly, the complications involved in the method were against 

the main philosophy, which was to make simple and easily interpretable 

results. Finally, the sample size was simply not sufficient. 

An alternative approach that was selected, was to use linear regression 

analysis, following a statistical regression approach, although it has been 

criticised for being too dependent on the sample in which it was applied, which 

can have an impact on the generalizability of the research (Bryman & Bell, 2007; 

Tabachnick & Fidell, 2007). This approach was found suitable as it enables the 

identification of relationships in a study with a small sample size. This approach 

enables the inclusion of up to five independent variables for the final sample size 

in this research without sacrificing the generalizability for the population (Hair et 

al., 2010). Following backward deletion enables the identification of the variables 
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that contribute most significantly to the independent variable, innovativeness of 

firms. The forward inclusion on the other hand, might enable the identification of 

the impact of independent sub-scales of a combined construct, such as the NPD 

dynamic capability applied in this research, in combination with which 

contributes to the development of a revised research model, that is not only of 

importance for this research, but also to further research on the topic addressed in 

this dissertation. The possibility of applying forward inclusion with the small 

sample size in this research is however dependent on the number of independent 

variables remaining in the research, having eliminated the variables that do not 

contribute to the variance of the dependent variable. 

4.9.2 All independent variables in revised research model 

The first step was to investigate the correlation between all the 5 

independent variables applied in the revised research model based on the 

data from the survey, and the dependent variable, innovativeness. The 

correlation values should preferably be above .3 and below .7. Correlation 

below .3 between any independent variable and the dependent variable 

indicates that there is not sufficient relationship between the two and the 

independent variable should be omitted. Similarly, a correlation above .7 

between two variables indicates that there is a  bivariate correlation and one 

might consider omitting one of the variables form a composite variable from 

the scores of the two highly correlated variables (Pallant, 2007). As shown 

in table 4.24, all the correlations were within the recommended limit. 

Table 4-24: Correlations 

 Innovation revised MANIT Trust revised LEARN NORMS NPD 

 

Innovation revised 1,000      

MANIT ,377 1,000     

Trust revised ,453 ,225 1,000    

LEARN ,552 ,522 ,495 1,000   

NORMS ,385 ,212 ,540 ,342 1,000  

NPD ,679 ,449 ,549 ,610 ,571 1,000 

A standard multiple regression was performed between the independent 

variables in the revised research model and the dependent variable, 

innovativeness. All the variables had continuous ratings on a scale from 1 to 5. 

Analysis was performed using SPSS REGRESSION selecting the appropriate 



Regression analysis  

164 

output to evaluate the results. The data shown in table 4.25 revealed that when 

applying the regression on the five independent variables, only one of them, NPD 

(New Product Development Dynamic Capability) had good predictability for 

innovativeness at 95% confidence interval. A further review of the data for the 

remaining variables indicated that, learning orientation might contribute to 

innovativeness when the impact of other variables is deleted. Although the 

variable for trust (Trust revised) was not strong, there was still a possibility that it 

would contribute and have an impact in a revised model including three variables, 

NPD dynamic capability, learning orientation and trust.   

Table 4-25: Coefficients and collinearity statistics 

Revised research modela 
St. Coeff  Correlations Collinearity Statistics 

Beta Sig. Part Part sq Tolerance VIF 

 MANIT ,034 ,744 ,028 ,001 ,689 1,451 

Trust revised ,082 ,468 ,062 ,004 ,573 1,744 

LEARN ,185 ,128 ,132 ,017 ,507 1,972 

NORMS -,027 ,808 -,021 ,000 ,594 1,683 

NPD ,521 ,000 ,346 ,120 ,442 2,260 

a. Dependent Variable: Innovation revised 

The Beta coefficient indicates which variable makes the strongest unique 

contribution to explaining the dependent variable, when the variance explained by 

all other variables is controlled for (Pallant, 2007). Beta values under .10 indicate 

that the variable makes less contribution than 10% and is therefore of limited 

support in the model. The significance (Sig) provides information on whether the 

variable is making statistically unique contribution to the equation. This is very 

dependent on which variables are included in the analysis and how much overlap 

there is among the independent variables. A Sig value of .05 or less, indicate that 

the variable is making significant unique contribution to the prediction of the 

dependent variable. The square part correlations (Part sq) provide an indication 

on the contribution of that variable to the total R square or how much of the 

variance is uniquely explained by that variable. As an example, the NPD variable 

explains 12% of the variance in innovativeness. All the values are however 

sensitive to the variables included in the analysis. The values from the regression 

analysis apply to the variables in the combination under investigation and might 

be different in another combination. It is therefore important to conduct a 

thorough investigation when other combinations of variables are selected. 
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Of highest concern is perhaps to know how much of the variance in the 

dependent variable is explained by the research model. The model summary is 

depicted in Table 4.26. The values of interest are R square and adjusted R square, 

.495, and .459 respectively. The difference between these values is that the 

adjusted R square “corrects” the value for small samples and provides a better 

estimate of the true population. Following a conservative interpretation approach, 

the values indicate that 45.9% of the variance in innovativeness is explained by 

the model.  

Table 4-26: Model summary
b
 

Model R R Square Adjusted R Square Std. Error of the Estimate 

d

i

m

e

n

s

i

o

n

0 

1 ,704a ,495 ,459 ,71432 

a. Predictors: (Constant), NPD, MANIT, Trust revised, NORMS, LEARN 

b. Dependent Variable: Innovation revised 

4.9.3 Variables: NPD dynamic capability and learning 

orientation 

Following the previous section, which indicated that the NPD and learning 

orientation variables might provide good and significant correlation with 

innovativeness, a regression analysis including only those two variables was 

performed. The analysis revealed significant correlation for both variables and in 

improvement in the overall explanatory power of the model. The result from the 

regression is shown in tables 4.27 and 4.28. The adjusted R square increased from 

.459 to .477 and beta coefficient for both variables is promising. 

Table 4-27: Coefficients and collinearity statistics 

Learning and NPD  
St. Coeff Correlations Collinearity Statistics 

Beta Sig. Part Part sq Tolerance VIF 

 LEARN ,220 ,042 ,174 ,030 ,627 1,594 

NPD ,545 ,000 ,431 ,186 ,627 1,594 

Table 4-28: Model summary
b
 

Model R R Square Adjusted R Square Std. Error of the Estimate 

dimension ,701a ,491 ,477 ,70229 

a. Predictors: (Constant), NPD, LEARN 

b. Dependent Variable: Innovation revised 
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This suggested a revision of the research model, offering a clear 

conclusion shown in figure 4.15. 

Figure 4-15: Revised research model 

4.9.4 Variables: Learning orientation and all NPD variables 

One of major objectives of this study is to identify factors which managers can 

have an impact on to increase the innovativeness of firms. It was therefore of 

interest to gain a deeper understanding of which of the factors or subscales in the 

initial construct for new product dynamic capability (NPD) had the most impact.  

Table 4-29: Model summaryb 

Model R R Square Adjusted R Square Std. Error of the Estimate 

d

i

m

e

n

s

i

o

n

0 

1 ,756a ,571 ,533 ,66331 

a. Predictors: (Constant), RECON, LEARN, COLLECT, MORIENT, COORD, ABSORB 

b. Dependent Variable: Innovation revised 
 

Table 4-30: Coefficients and collinearity statistics 

Learning 

orientation and all 

NPD variables 

St. Coeff Correlations Collinearity Statistics 

Beta Sig. Part Part sq Tolerance VIF 

 

LEARN ,178 ,083 ,140 ,020 ,618 1,617 

MORIENT ,300 ,018 ,192 ,037 ,412 2,429 

ABSORB ,466 ,004 ,236 ,056 ,256 3,903 

COORD ,037 ,798 ,020 ,000 ,298 3,351 

COLLECT -,071 ,625 -,039 ,002 ,304 3,293 

RECON -,098 ,320 -0,80 ,006 ,664 1,505 
 

This was investigated by running a regression analysis of the variable 

learning orientation and replacing the NPD variable with the individual variables 

** * 
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of the construct. The analysis, shown in table 4.29, revealed that learning 

orientation and two of the NPD subscales had significant impact on the 

innovativeness. Furthermore, the explanatory power of the model was improved, 

up to an adjusted R square of .533, as shown in table 4.30. This model is however 

not valid, as some of the variables are insignificant, and needs to be revised. 

4.9.5 Final research model 

Further investigation was made by excluding the three variables which did 

not make a significant contribution the innovativeness. A linear regression 

was run based on the final research model, which included the three 

independent variables that made significant contribution to the dependent 

variable, innovativeness. The results, which are shown in table 4.31, 

indicated and improvement of the significance of the variable learning 

orientation from .083 to .066 and for absorptive capacity from .004 to .001. 

The significance of market orientation decreased from .018 to .021, which is 

a minor change. As shown in table 4.32, the adjusted R squared improved 

slightly, from .533 to .545.  

Table 4-31: Coefficients and collinearity statistics 

Learning orientation, market 

orientation and absorptive 

capacity 

St. Coeff Correlations Collinearity Statistics 

Beta Sig. Part Part sq Tolerance VIF 

 LEARN ,181 ,066 ,146 ,021 ,653 1,532 

MORIENT ,271 ,021 ,184 ,034 ,461 2,167 

ABSORB ,406 ,001 ,268 ,072 ,437 2,290 

 

Table 4-32: Model summary
b
 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 ,751a ,564 ,545 ,65471 

a. Predictors: (Constant), ABSORB, LEARN, MORIENT 

b. Dependent Variable: Innovation revised 

These results suggest a further improvement in the research model, 

resulting in a model with only three independent variables, that explain 

54,5% of the variance in the innovativeness of firms. The final research 

model is shown in figure 4.16. The absorptive variable makes strongest 

contribution to the research model at 99% confidence limit, market 

orientation at 95% confidence limit and learning orientation at 90% 
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confidence limit. The results suggest that managers should focus on factors 

that have an impact on these three variables in order to increase their 

innovativeness, which makes an important contribution to the sustainable 

competitive advantage of firms according the RBV. 

4.9.6 Summary of research models 

This section started with a regression analysis of the initial research model, 

followed by revising the model and further regression analysis to investigate 

if the model could be improved. This was necessary since although the 

initial model was based on sound theoretical support, it had not been tested 

in previous research and there was no assurance that it would have been the 

most appropriate model. Table 4.33 summarise the results of the regression 

analysis and the impact of revising the model. The table shows the resulting 

gradual improvement in the explanatory power of the model, measured by R 

square, which was achieved by looking at the significance of the 

contribution of each variable to the dependent variable, innovativeness. It is 

not only the difference in R squared, which is only minimal between model 

3 and model 4, which is of most importance, but to identify all the variables 

that have a significant impact on contribute to explaining the variance in the 

dependent variable which is of importance.  

Figure 416: Final research model 

The final model (Model 4) includes 3 independent variables, all making 

significant contribution to the model. The table reveals the change of the 

impact of the variables, depending on the combination of the variables in 

the model. Learning orientation contributes to all the models, except model 

1. Utilizing information on t value and beta coefficient provided a support 
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that further improvement could not be expected by including other variables 

from the initial model (model 1). Furthermore, a model which explains 

54.5% of the variance in the dependent variable provides a strong indication 

that the most significant variables are already included in the model. 

Table 4-33: Summary of regression analysis and revision of the research model
1
 

Variables Model 1 Model 2 Model 3 Model 4 

Independent variables:     

Managerial IT pabilities ,777    

     

Supporting capabilities:     

Learning orientation ,380 ,042** ,083*** ,066*** 

Trust ,727    

Norms ,635    

NPD dynamic apability2 ,000* ,000*   

Absorptive capacity   ,018* ,001* 

Market orientation   ,004* ,021** 

Coordination capability   ,798  

Collective mind   ,625  

Reconfigurability   ,320  

     

Model summary:     

R ,712 ,701 ,756 ,751 

R square ,507 ,491 ,571 ,564 

Adjusted R square ,461 ,477 ,533 ,545 

Std. error of the estimate ,54291 ,70229 ,66331 ,65471 

1) The table shows the significance of the variables and the adjusted square for the model 

2) Significance values for NPD dynamic capability construct is shown when only the 

composite scales is included in the model. Otherwise, the significance of each sub-scales 

included in the model are shown 

*) Significant at the 0.01 level. **) Significant at the 0.05 level. ***) Significant ant the 0.1 level 

Following the results from factor analysis, replacing the scale for norms with 

the individual factors, communication and support was tested. The results from 

the analysis did not contribute to the research model. Replacing the scale for 

norms with the two factors and with either of the factors, while eliminating the 
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others did not result in an improvement of the model. Adding either of the scales 

for norms to the final model indicated that neither of the factors for norms 

contributed to the model. The elaborate analysis explained in this chapter 

provides a support for the final research model as a good predictor of the variance 

of innovativeness in international firms. 

4.10 Mediating impact of supportive capabilities 

As indicated by Pavlou & El Sawy (2006) and others (e.g., Wade & Hulland, 

2004), it is not of surprise that one of main capabilities for the survey, 

managerial IT skills did not contribute to the innovativeness of firms, without 

taking into consideration the mediating impact of the supporting capabilities. In 

the previous multiple regression analysis, the model specification followed a 

linear additive form,   

Y = a + b1X1 + b2X2 +  e 

Implying that X1 and X2 have independent effects, which, when added 

together predict Y. This specification is however incorrect if the effect of X1 

depends on X2. In order to compensate for this, Jaccard, Turrisi & Wan 

(1990) recommend using a nonadditive form instead:  

Y = a + b1X1 + b2X2 + b3X1X2 + e 

In the formula, the multiplicative term, X1 times X2, is a new variable 

representing the dependency of X1 on X2, and the slope, b3, aims at measuring the 

interaction effect. 

This formula seems applicable to provide an answer to research 

question 4 (RQ4). 

RQ4. Is there a relationship between managerial IT capabilities 

and the innovativeness of international firms considering 

the impact of supporting capabilities? 

In order to test which interaction contributed to the variance of 

innovativeness (Y), the interaction effect of one supporting capability at a time 

and managerial IT skills was identified. Only supporting capabilities (IV‟s) 

from the final model were tested, namely absorptive capacity, market 

orientation and learning orientation. A statistically significant result indicates 

that the new variable, representing the interaction effect, makes additional 

contribution to the dependent variable. A regression analysis with the additional 

variable, or variables if both IV´s had an impact, was made to test the impact of 
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the interaction effect(s). Finally the results were reviewed to identify if all the 

variables were significant in the new model. Only models where all the 

variables were included in further discussions. The results from the analysis are 

shown in table 4-34.  

Table 4-34: Interaction effect of supportive capabilities 

Supportive capability Sig. MANIT Sig. supportive Sig.Interaction Adj. R2 

ABSORB ,018 ,000 ,022 ,488 

MORIENT ,005 ,000 ,013 ,516 

LEARN ,600 ,954 ,379 ,291 

The analysis revealed that there was a significant interaction effect of 

market orientation and absorptive capacity on managerial IT skills, but not 

of learning orientation.  

As the impact of managerial IT skills will only be identified by testing its 

impact in an overall framework including other variables (Kling & Scacchi, 

1982), further analysis were made by including the two interaction variables 

that were observed having interaction impact with the managerial IT skills, 

absorptive capacity and market orientation. This resulted in three models to be 

tested, with a different combination of variables (table 4.35). Although model 

I1 has 5 variables, which is more than recommended for the dataset, it was still 

included as it might provide an indication for further research.  

Table 4-35: Models with interaction effect 
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Model I1 X X X X X 

Model I2 X X X  X 

Model I3 X X X X  

The results revealed that all the variables in models I2 and I3 were 

significant, including the interaction effect of either absorptive capacity or 
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market orientation, but that the interaction variables were not significant 

when both were included in the model. Therefore, model I1 is not a 

candidate for further analysis. 

The results from the regression analysis revealed that both models, I2 

and I3, had higher correlation than the final research model without the 

inclusion of the interaction effect. Therefore, adding either the interaction 

effect of absorptive capacity or market orientation with managerial IT skills 

contributed to an improvement of the final model, but not both. Table 4-36 

summarises the overall results for the models. Both models contribute to 

improving the explanatory power of the variables on the firms‟ 

innovativeness are, as it has increased from 54.5% in the final model, to 

56.8% and 56.5% for models I2 and I3 respectively. The difference between 

the models is minimal, except that the significance of the interaction effect 

in model I2, which includes only the interaction effect of absorptive 

capacity, is slightly higher.  

Table 4-36: Results from regression analysis for models I2 and I3 

 Model I2 Model I3 

 Beta T Sig Beta T Sig 

Constant  -2,344   -2,215  

MANIT 1,202 2,910 ,005  2,808 ,007 

MORIENT ,423 3,498 ,001  3,651 ,001 

ABSORB 1,365 3,632 ,001  2,789 ,007 

I*M N/A N/A N/A  -2,747 ,008 

I*A -1,922 -,2849 ,006 N/A N/A N/A 

R2 ,596 ,592 

Adj. R2 ,568 ,565 

Std. Error ,48567 ,48776 

4.11 The impact of background variables 

Following the results of the regression analysis it is of interest to investigate 

if and how the background variables have an impact on innovativeness. A 

number of background variables included in the survey provide an 
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opportunity for classifying respondents into groups for an investigation of 

their impact on the variance of innovativeness of firms. It is however worth 

keeping in mind that the significance of the results from such analysis is 

dependent on the number of respondents falling into each of the groups. 

Hair, Black et al (2010, p. 465)  state that analysis with group sizes of fewer 

than 30 member make it difficult to obtain desired level of power and 

significance in univariate analysis. However they mention that 20 

respondents in each group may provide useful and practical in a research 

with small samples. Following these guidelines, the decision was made to 

split the sample into only two groups for each of the background variables. 

There are two main procedures for an investigation of significant 

differences between two groups in a research with one independent variable, 

ANOVA (analysis of variance) and t-test. Since both procedures provide 

equally reliable results, the simpler approach, t-test was used. T-test assess 

the differences between two sample means for a single dependent variable 

and offers as a well a measure of significance of the results. Following strict 

academic requirements, only groups with significant difference at 95% 

confidence level will be considered reliable. 

Splitting the sample by age resulted in a group of 25-40 years and 41 

years and older, including 33 and 39 respondents respectively. The sample 

provided a reasonable number of respondents for only two industries, high tech 

machinery and on-line gaming industries, 40 and 17 respondents. The remaining 

respondents were from a variety of industries, 7 from a prostheses company, 7 

from large food companies, 2 from a small machinery producer, 1 from a plastic 

producer and 1 from a software company. Due to the heterogeneity of these firms, 

it would not have been good to combine them in one group for comparison. The 

results for all the industries will however be shown since they may be of interest 

and provide the opportunity for individual readers to make their own 

interpretation. To measure the impact of experience and job responsibility, two 

variables were analysed, duration of work for the company and responsibility. 

Responsibility and experience in current position was measured from two 

dimensions, tenure and responsibility. Due to the limited sample size, education 

was split by type of study in two groups, business and non business. The choice 

of this classification is based on the importance of market orientation identified in 

the multiple regression analysis. It was assumed that market orientation would be 

reflected in by the type of study. Splitting the sample by nationality provided only 

two groups with sufficient number of respondents, Nordic countries and others. A 

list of the results by national cluster is however shown in a specific table, but it 
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should be interpreted with care due to the number of respondents.  The groups 

that were defined for the analysis are shown in table 4.37. 

Table 4-37: Groups for comparison of survey results 

Grouped by: # Group 1 # Group 2 

Personal profile 

Age 33 25-40 39 41 or older 

     
Industry     

High tech machinery 40 High tech machinery 29 Other 

On-line gaming 17 On-line gaming 58 Other 

High tech or Interactive 

software 
40 High tech machinery 17 On-line gaming 

     
Responsibility and experience in current position 

Duration of work for firm 40 5 years or less 31 More than 5 years 

Responsibility 36 Sales 23 Technical 

     
Education     

Level of education 28 Master or higher 37 Bachelor or lower 

Type of study 20 Business 39 Other 

Nationality 

Nordic nationality 32 Nordic 43 Other 

Table 4.38 shows the comparison of innovativeness by the groups indicated 

based on independent t-tests. The table lists the number of respondents in each 

of the groups (size), the average rating of innovativeness and the standard 

deviation of scores within each of the groups. Furthermore, the table shows the 

significance of the results and the explanatory power.  

As depicted in the table, a significant difference in the score of 

innovativeness was identified for 3 of the background variables. 

Innovativeness by age was very similar for both groups and the analysis did 

not reveal significant difference. A comparison by industry revealed that 

particularly the Interactive software  industry scored higher on innovative-

ness than other industries.  

The most significant difference (sig. 0.006) was related to the duration 

of work for the company. Respondents who had worked 5 years or longer 
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for the company had a mean score of 4.03 for innovativeness, whereas those 

who had worked for 5 years or less had a score of 3.41.  

Respondents who had an occupation in sales included sales mangers, 

marketing managers as well as general managers. The reason for including 

general managers was that the survey was only sent out to general managers 

who were working in subsidiaries in which they were highly involved in the 

operation, particularly in sales. The results revealed however that there was 

not a significant difference between respondents in sales or other positions. 

Table 4-38: Comparison of innovativeness by background variables 

Group 1 Size Avg St.dev Group 2 Size Avg St.dev Sig Power 

  
         Age 

         25-40 35 3,8286 1,02321 41 or older 39 3,6410 0,93153 0,412 0,09677 

  
         Industry 

         High tech 

mach 
40 3,5625 0,94011 Other 29 

3,8448 1,01641 
0,238 0,14389 

Interactive 

software  
17 4,1324 1,00436 Other 58 

3,5991 0,93534 
0,046** 0,23148 

  
         Responsibility and experience in current position 

     5 years or 

less 
40 3,4125 1,02774 > 5 years 31 4,0323 0,79515 0,006* 0,31675 

Sales 36 3,5139 0,99811 Other 23 3,8370 0,82438 0,201 0,16907 

  
         Education 

         Master or 

higher 
28 4,0446 0,68736 

Bachelor or 

lower 
37 3,5541 1,05924 0,027** 0,27622 

Business 20 3,6375 1,08965 Other 58 3,5991 0,93534 0,769 0,03918 

  
         Nationality 

         Nordic 32 3,7422 0,99492 Other 43 3,7035 0,96402 0,866 0,01989 

*) Significant at 99% confidence interval. **) Significant at 95% confidence interval 

There was a significant difference (sig. 0.027) of respondents based on the 

level of education. Respondents with masters education or higher had a mean 

score for innovativeness of 4.04, compared with those with less education with a 

score of 3.55. A comparison by education based on type of study, either business 

or non-business did not reveal significant differences. Thirty-two respondents 

were from the Nordic countries. All other respondents were from different 

nationalities and did not fulfil the requirement for the minimum number of 
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respondents to be analysed separately. The analysis did not reveal any difference 

by nationality (Nordic or other).  

Finally, it was investigated if the impact of the access to specific sources of 

external information contributed significantly to the innovativeness of firms or 

particular capabilities. This was done by splitting the respondents in two groups 

based on their access to the specific source of information. A t-test was then 

performed by assigning the two groups as a categorical independent variable 

(high access/low access), and the capability for investigation as a continuous, 

dependent variable. The criteria applied were at 90% confidence interval, as it 

was assumed appropriate for the low number of responses in each of the groups. 

A further requirement was that there would be at least 20 cases in each of the 

categories. The analysis revealed a significant difference for two of the 

capabilities, absorptive capacity and learning orientation. The only sources of 

information that contributed significantly to the innovativeness of firms were 

access to information from customers, with a score of 3.57 of innovativeness for 

those who had low access to information from customers, and 4.02 for those who 

had high access (sig. .049). Table 4.39 shows the impact of access to information 

on the respective capabilities. 

Table 4-39: The impact of access to information on capabilities 

Capability/sources of ext. inf. Size Mean Std.dev Sig (2-tailed) 

Absorptive capacity 

Customers 

Low 48 3,2271 ,68812 ,064 

High 21 3,5667** ,67626  

Competitors 

Low 37 3,1811 ,67365 ,055 

High 32 3,5031** ,69491  

Learning orientation 

Competitors 

Low 39 3,0923 ,82187 ,040 

High 34 3,5000* ,84027  

Suppliers 

Low 38 3,1053 ,84308 ,098 

High 34 3,4294** ,79412  

Alliances 

Low 29 2,9862 ,92107 ,023 

High 43 3,4698* ,75452  

Distributors 

Low 34 3,0706 ,92098 ,050 

High 39 3,4667* ,74598  

The higher number is marked with the respective significance level; *) significant at 95% 
confidence interval, **) significant at 90% confidence interval 
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Access to all of the sources of information had an impact on at least 

some of the capabilities of the firm. Absorptive capacity was higher, the 

better the access to information from customers (sig .064), and competitors 

(sig .055). Learning orientation was higher, the better the access to 

information from competitors (sig .040), suppliers (sig .098), alliances (sig 

.023) and distributors (sig .050). There was not a significant impact on the 

access to any sources of information on the market orientation. It was not 

possible to perform the analysis for what was referred to as other sources of 

information as only part of the respondents had access to other information. 

Figure 4.17 depicts the contribution of external information to the 

innovativeness of firms, in what is termed the external information chain in 

innovation processes. Firstly, the firm has the access to information from 

different sources. Secondly, the firm can utilize the (external) information 

through their access, which they have through interaction (Håkansson & 

Waluszewski, 2002) of their managers with the respective sources. The 

contribution of the information is mediated by certain capabilities, which in 

turn have an impact on the innovativeness of firms.  

Figure 4-17: The external information chain in innovation processes    ---   

Denotes mediating impact for the transfer and use of information 

4.12 Discussion on the results 

In the previous sections, the data was analysed as a basis for answering the 

research questions, and research models developed that explains the 

relationships, providing a series of results. This section reviews the results 

in the context of the main themes of the research and picks up on the theme 

of practical significance (Hair et al., 2010). These themes form a body of 

findings from the research in a framework that can be used to explain the 

impact of factors identified in this research on the variance in the 

innovativeness of firms. 

It is important to view the discussion on the results from the perspective 

of the research questions that were developed as a result of the key themes 

identified in the literature review, which included the theory of innovation 

(ESPIRIT-project-26056, 2002; Rothwell, 1992), the resource based view 

(Barney, 1991), and the theory on information technology (Mata, Fuerst, & 

Barney, 1995; Wade & Hulland, 2004).   
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The section includes a discussion on the research results and answer to 

the research questions. Initially, the results on the dependent variable, 

innovativeness, will be discussed both the overall innovativeness, and the 

impact of industry and personal characteristics, which will provide and 

insight into the state of innovativeness in the firms in the sample. This will 

be followed with a discussion on the most important capabilities that have 

an impact on the transfer and utilization of the information in innovation 

processes, based on the results from the regression analysis.  

4.12.1 Innovativeness 

The first theme discussed is the contribution of the research to the 

understanding of the innovativeness of firms. Innovativeness was measured 

in this research with a scale conceptualized from two perspectives, a 

behavioural variable, measured by the rate of adoption of innovations by the 

firm and the organization‟s willingness to change. The scale defined by 

Calantone et al. (2002) was founded on the research of Hurly and Hult and 

Hollenstein (1996), which is well validated by many subsequent studies and 

widely used in the literature. Factor analysis supported deleting two of the 

items from the initial scale resulting in the use of the following 4 items for 

measuring the innovativeness of firms: 

 Our company frequently tries out new ideas 

 Our company seeks out new ways to do things 

 Our company is creative in its methods of operation 

 Our company is often the first to market with new products and 

services 

The scale captures the access and sharing of information as well as how 

well they are received and used in innovation processes. The construct 

furthermore includes a measure of how dynamic the firm is in its operations, 

which may be required to develop new products based on new information 

(Pavlou & El Sawy, 2006; Teece et al., 1997). As shown in figure 4.18, the 

mean score for innovativeness in the survey was 3,72, in a Likert scale of 1 

to 5. The results from the survey provide a measure of the innovativeness of 

the firms participating in the survey, which is only part of capabilities that 

contribute to the overall performance in innovation processes (Hurley & 

Hult, 1998) 

The background variables included in the research provided an 

opportunity to investigate other factors than the capabilities included in the 

regression analysis, which have in impact on the innovativeness of firms. 
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Three of the background variables contributed significantly to the variance 

of innovativeness of firms, two which were related to personal 

characteristics, tenure and type of education, and one related to the 

environment of the company, which was type of industry.  

Figure 4-18 Innovativeness, results from the survey 

The longer the duration of employment, the more was the innovativeness. 

This is in accordance with results from the in-depth interviews, which confirmed 

that retaining key employees contributes strongly to the innovativeness of firms. 

Possible reasons for the impact of tenure could be that knowledge about internal 

knowledge structures and relationships with other employees are developed over 

time, making those who have longer experience more knowledgeable about the 

routines in the firm and more capable to identify, acquire and integrate existing 

knowledge with new information (Cohen & Levinthal, 1990). The relationships 

with partners outside the firm are developed over time and might have an impact 

on the effectiveness on the interaction process (Håkansson & Waluszewski, 

2002) providing further support for the contribution of long employment in the 

company to the innovativeness of firms. 



Discussion on the results  

180 

The results revealed a significant difference in the innovativeness of 

firms by the level of education. Respondents with graduate education had an 

average score for innovativeness of 4,04, whereas those with less education 

had a score of 3,55. This indicates that high level of education has a 

generally positive impact on the innovativeness of firms. The analysis did 

not reveal a significant difference in the innovativeness between 

respondents with different type of education, measured by two dimensions, 

business or non-business education. This indicates that it is not only 

important for the firm to have scientists with high education for the 

innovativeness, but also well educated business professionals. 

The data in this research did not indicate significant difference in 

innovativeness based on age, responsibility or nationality. 

4.12.2 Capabilities 

The qualitative research, supported with in-depth interviews and focus 

group, provided a list of capabilities that contribute to the utilization of 

external sources of information in innovation processes. The results were 

further verified and confirmed in the literature. A summary of the 

capabilities is provided in table 4.40. The table shows definitions of the 

main independent variables included in the research model, as well as the 

independent constructs which the NPD dynamic capability is composed of. 

Several conclusions can be drawn from the table. First is that the 

capabilities have an impact on a number of processes and were expected to 

contribute to the transfer of information and its use. The summary of the 

capabilities furthermore reflect that the capabilities contribute to the sustainable 

competitive advantage of firms, which is of particular importance for this 

research which takes the resource based view (RBV) (Barney, 1991). 

Table 4-40 Capabilities that contribute to the utilization of information 

Resource and/or capability References 

Managerial IT skills refer to the ability to provide 

leadership for the IS function, manage IT projects, evaluate 

technology options, manage change, and envisage creative 

and feasible technical solutions to business problems 

(Feeny & Willcocks, 1998; 

Mata et al., 1995) 

Learning orientation refers to the ability to absorb and 

utilize knowledge from external sources 

(Chapman, O'Mara, Ronchi, & 

Corso, 2001; Lin et al., 2008) 

Norms for knowledge sharing are important in 

encouraging providers to share their knowledge 

(Davenport et al., 1997; 

Jarvenpaa & Leidner, 1999) 
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Trust refers to a psychological state in which an 

individual has confident, positive expectations of the 

conduct of another 

(Hill et al., 2009) 

Reward systems motivate information providers to 

engage in the effort and time required to register and 

transfer information 

(Davenport et al., 1997; 

Olivera et al., 2008) 

NPD dynamic capability refer to the ability to 

reconfigure existing functional capabilities aimed at 

meeting new requirements due to changes in market 

demands or technology when the opportunity or need 

arises 

(Boer et al., 2001; Kogut & 

Zander, 1996) 

NPD dynamic capability is composed of  four enabling 

processes that contribute to sensing the environment 

(market orientation), learning (absorptive capacity), 

coordination activities (coordination capability), 

integrating interaction patterns (collective mind), and 

reconfiguration aimed at reconfiguring existing 

resources to better match the environment 

(Pavlou & El Sawy, 2006) 

Market orientation is a market driven process that 

contributes to the anticipation of developing needs of 

customers and to respond to them through the addition 

of innovative products and services 

(Slater & Narver, 1995) 

Absorptive capacity is largely a function of prior 

related knowledge and refers to the ability to assimilate 

and replicate new knowledge gained from external 

sources 

(Cohen & Levinthal, 1990) 

Coordination capability is the process of managing 

different kinds of dependencies and identifying the 

coordination processes that can be used to manage them 

(Malone & Crowston, 1994) 

Collective mind refers to the ability to integrate 

disparate resources with heedful contribution, 

representation and subordination into a collective system 

(Weick & Roberts, 1993) 

Reconfigurability is the ability to build, integrate and 

reconfigure existing resources to adapt to rapidly 

changing environments 

(Eisenhardt & Martin, 2000) 

Initial results from the regression analysis, utilizing a modelling approach, 

revealed that three capabilities, absorptive capacity, market orientation and 

learning orientation accounted for 54.5% of the variance in the innovativeness 

of firms. Provided a support from the literature (Pavlou & El Sawy, 2006; 

Wade & Hulland, 2004), the results can however only be considered 

intermediary, as the impact of one of the variables in the model, managerial IT 

skills, can only be evaluated when the mediating impact of other capabilities are 
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accounted for (Kling & Scacchi, 1982; Shani et al., 1992). This leads to the 

discussion on the third and fourth research questions, which together provide an 

answer on which capabilities, including managerial IT skills, contribute most to 

the innovativeness of firms. 

The results revealed two models that explain 56.5% and 56.8% of the 

variance of the innovativeness of firms. The difference between the strength 

of the two models is insignificant, particularly considering the limited 

sample size. The capabilities were managerial IT skills in both models, and 

either absorptive capacity or market orientation and their interaction effect. 

Both models were investigated further in order to gain in insight into how 

much impact the individual variables had on the innovativeness. This was 

done by changing the value of one of the variables at a time while 

controlling for the other two. The results are shown in fig 4.19 and 4.20. An 

interesting finding is that both models reveal very similar results, and 

indicate that all the variables are associated with the variance in the 

innovativeness of firms. The analysis furthermore revealed, as indicated in 

the literature, that managerial IT skills have an impact on the innovativeness 

of firms, but their direct impact is limited (Pavlou & El Sawy, 2006).  

Figure 4-19: Model I2: Impact of the variables on innovativeness 

Another interesting finding from the data analysis is that, although learning 

orientation initially appeared to be important, it did not contribute the variance 

in the innovativeness of firms, when the interaction effect was included in the 

regression analysis. A possible reason could be that the other two variables 
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already include an element of learning orientation, indicating collinearity. As an 

example, market orientation provides a foundation for organizational learning 

(Slater & Narver, 1995), and absorptive capacity is enhanced by learning 

orientation (Cohen & Levinthal, 1990). Therefore, the results may still indicate 

the importance of learning orientation for the innovativeness of firms, but that 

its impact is already reflected in the other two variables. 

Figure 4-20: Model I3: Impact of the variables on innovativeness 

An equally important contribution from this research is the identification of 

a number of capabilities that did not contribute to the innovativeness of firms. 

These variables were trust, norms, reward systems, coordination capability, 

collective mind and reconfiguration. A possible explanation could be that 

although there were strong indications in the literature that these capabilities 

contribute to performance in innovation processes, they might be more related 

to the performance in innovation projects (Swink, Talluri, & Pandejpong, 

2006), once a decision on the innovation has been taken, rather than the 

innovativeness. The innovation project involves the development of the 

product, production of prototypes, etc. (Orihata & Watanabe, 2000b), as 

opposed to the generation of new ideas, and how receptive the firm is in using it 

to develop new product concepts and products (Orihata & Watanabe, 2000a; 

Reid & de Brentani, 2004). 
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4.13 Chapter summary 

In this chapter, the reader was taken through the process of converting the raw 

data into a number of key findings. The quality of the data was without any errors 

and provided an opportunity for reliable data analysis. The main concern was 

however noted in the limited number of responses. Applying power analysis 

indicated that the sample was large enough for analysis with sufficient statistical 

significance for a model with a maximum of 3 independent variables. The initial 

research model included 6 independent variables, which was therefore a concern. 

Regression analysis provided strong indications that some of the variables did not 

contribute to the dependent variable, suggesting deleting them from the analysis.  

The data provided information on the sources of external information, how 

the firm had access to it, and the impact of various background variables on the 

access to the information. An important contribution to theory was that factor 

analysis supported deleting 2 of 6 items in the scale for innovativeness, which has 

been used in a number of other studies (cf. Calantone et al., 2002; Panayides & 

Lun, 2009; Rhee, Park, & Lee, 2010; Theoharakis & Hooley, 2008). The factor 

analysis provided support for splitting the scale for norms into 2 variables, which 

were labelled communication and support. The factor communication included 

questions on the use of e-mails in the transfer of information, which was 

identified as an important communication tool in a pretest of the questionnaire. A 

regression analysis revealed however that the factor on communication did not 

contribute to a variance in innovativeness.  

One of the most important contributions of the data analysis was the 

development of a revised research model, including three independent 

variables, which makes the sample large enough for analysis with sufficient 

significance. Running regression analysis, including the interaction effect 

between managerial IT skills and the remaining supporting capabilities 

revealed two models that contribute significantly to the innovativeness of 

firms. The most important capabilities were managerial IT skills, and 

absorptive capacity or market orientation, but not both. The remaining 

independent variables and their interaction effect explained 56.5% and 

56.8% of the variance in the innovativeness of international firms. There 

were some indications that learning orientation was of importance, but due 

multicollinearity, it did not contribute to the final model. The major 

contribution of the background variables were that the duration had 

significant impact on the results, where those with working experience of 5 

years or longer contributed more to innovativeness than those with less 

experience, and that the higher the level of education, the more was the 

innovativeness. A comparison by industry revealed that the on-line gaming 
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industry was more innovative than other industries included in the survey. 

There was however not a significant difference in innovativeness by age or 

nationality based on the data.  

This chapter provided a discussion on the results from the data analysis 

and synthesized the results with the literature. The chapter identified good 

support for the analysis from the literature, which further contributes to the 

reliability of the results. The strong “chemistry” between the literature and 

the results provides an indication of the potential support of this research for 

the literature which is the topic of the next chapter, on contributions, 

limitations and future directions. 
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5 Contributions, limitations and future directions 

5.1 Introduction 

This chapter brings the work of the dissertation to a close. The main 

objective of the research presented in this dissertation was to identify factors 

that have an impact on the utilization of external information in continuous 

innovation processes and explore their impact on the innovativeness of 

international firms. This topic has gained increased popularity due to shorter 

lifetime of products and increased market dynamics, but only limited 

research has however yet been conducted on it (Liao, Kickul, & Ma, 2009; 

C. A. Soosay, Hyland, & Ferrer, 2008). A further objective was to identify 

the extent to which the use of information technology contributes to the 

transfer and use of external information in innovation processes. Several 

scholars have suggested that the use of information technology contributes 

to the speed and effectiveness of information transfer and use, particularly 

in firms with operations internationally (Capello, 1999; Mata, Fuerst, & 

Barney, 1995), but its impact on the innovativeness of international firms 

has not been investigated.  

The results of this research demonstrate that three capabilities contribute 

significantly to the innovativeness of international firms, and explain over 

56% of its variance, managerial IT skills, market orientation and absorptive 

capacity.  

The chapter highlights the contributions of the research to both theory 

and practice. It starts by discussing the main academic contributions, 

including answers to the research questions, followed by a reflection on 

methodology. This is followed by a discussion on the main practical 

contribution, and finally the chapter offers discusses on the limitations of 

the research, and proposes directions for further research. 

5.2 Academic contributions 

The research resulted in a number of contributions in terms of examining 

the relationship between capabilities and factors that have an impact on the 

utilization of external information, and the innovativeness of international 

firms. The research takes the resource based view, as the literature indicated 

that it was a fruitful approach for identifying the impact of capabilities on 

performance in innovation processes (Ray, Barney, & Muhanna, 2004). 
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This section starts with a discussion on the dependent variable applied in 

this research, innovativeness, followed by a discussion on the flow of 

external information in innovation processes and factors that have an impact 

on the extent to which it is utilized in the process. 

5.2.1 Innovativeness 

An important contribution to the research was the identification of two 

constructs that explain performance in innovation processes, innovativeness and 

the capacity to innovate (Hurley & Hult, 1998). Innovativeness is related to the 

extent to which individuals contribute to innovations and how early an 

individual is, compared to others in the social system, in adopting something 

new. Innovativeness is of increasing importance (Andrew, Manget, Michael, 

Taylor, & Zablit, 2010), as firms need to continuously develop new or improve 

existing products to compete in today’s environment (Boer & Gertsen, 2003). 

This variable captures the effectiveness of the use of information for new 

product development, which includes the impact of the utilization (transfer and 

use) of external information.  

5.2.2 The external information chain in innovation processes 

The sequence for the discussion in the next sessions follows the focus of the 

research questions, which relate to different phases of ‘the external 

information chain in innovation processes’, defined in chapter 4. The 

framework, depicted in figure 5.1 shows the flow of information from the 

sources of it, towards its utilization in innovation processes, and includes 

factors that have an impact on its use. 

Denotes mediating impact for the transfer and use of information Sources and access to 

external information 

Figure 5-1: The focus of the research questions 

This section covers a discussion on the first two research questions as they 

are highly related and interlinked. The first research question was focused 

on the identification of the main sources of external information that inter-

national firms have access to. Firstly, the theory of innovation confirmed 

that multiple sources of information are needed in innovation processes 

(Rothwell, 1992). This research found that the most important sources were 

from customers, suppliers, and technological alliances. The results indicated 
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that managers in sales and services used information from customers most 

frequently, production managers from suppliers, and new product 

development managers from technological alliances.  

An answer to the second research question was provided by 

investigating which of the background variables included in the survey had 

an impact on the access to different sources of external information. There 

was a significant difference, at 99 or 95% confidence level, in the access to 

information from technological alliances by three variables, type of study, 

level of education and responsibility, where non-business degree, masters or 

higher level of education, and non-sales responsibility contributed to the 

access to information from them. Furthermore, non-business type of study 

contributed to the access to information from what was referred to as „other‟ 

sources of information, which included information such as from databases, 

magazines, and electronic sources. These results may be useful for human 

resource managers, particularly in firms which rely on co-operation with 

technological alliances in their innovation processes.  

The results furthermore provided indications that nationality had an 

impact on the access to information from customers and suppliers, where 

those of non-Nordic nationality had better access to both sources, and that 

those with bachelors or lower level of education had better access to 

information from suppliers. There were only limited possibilities to 

investigate differences by industries. However, there were indications that 

the high technology machinery industry appeared to have somewhat better 

access to information from „other‟ sources than the remaining industries 

included in the research.  

5.2.3 Capabilities that contribute to innovativeness 

The access to information and the use of information technology will not be 

fully utilized if the firm lacks supporting capabilities that have an impact on 

the extent to which external information are transferred and used in new 

product development processes (Zack & McKenney, 1995). This research 

identified capabilities that contribute to the utilization of external 

information in innovation processes and tested their impact on the 

innovativeness of firms. The results of the regression analysis revealed that 

three of the capabilities, market orientation, absorptive capacity and 

managerial IT skills contribute significantly to the innovativeness of 

international firms, and accounted for 56,5% to 56.8% of its variance. 

Furthermore, the results confirmed the results of previous research, that the 

impact of managerial IT skills was only identified when the interaction 
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effect between managerial IT skills and supporting capabilities was 

accounted for (Chen, 2007; Kling & Scacchi, 1982; Pavlou & El Sawy, 

2006). Following is a description of these capabilities, and discussions on 

the main reasons why they contribute to the innovativeness of firms. 

5.2.3.1 Managerial IT skills 

The literature revealed that firms which are effective in utilizing information 

technology (IT) are generally more knowledgeable about the effective use 

of IT and are able to deploy it to leverage other intangible, complementary 

and business resources to gain sustainable competitive advantage (Bhatt & 

Grover, 2005; Powell & DentMicallef, 1997; Tippins & Sohi, 2003). In this 

research, the sources of external information that the firm has access to are 

assumed to be an important business resource that can be leveraged with the 

support of IT. The only IT skills that fulfil the requirements of the RBV are 

managerial IT skills, which refer to the ability of managers to envision 

creative and feasible solutions of information technology to solve business 

problems, and the ability of IT managers to understand where IT 

applications support business needs (Feeny & Willcocks, 1998; Mata et al., 

1995). There was however mixed results in the literature on the impact of IT 

alone on the performance of firms, but rather that IT may assist the firm in 

leveraging other resources that contribute to their sustainable competitive 

advantage (Brynjolfsson & Hitt, 1996; Dong, Xu, & Zhu, 2009; Pavesi, 

2003; Pavlou & El Sawy, 2006). This relationship was identified and 

confirmed by running regression analysis on the independent constructs 

only, followed by further analysis in which the interaction effect between 

supporting capabilities and managerial IT skills was accounted for. The 

analysis revealed that different combinations of the variables contributed to 

the innovativeness of international firms, depending on the interaction 

effects were included.  

5.2.3.2 Absorptive capacity 

An apparent theme in the literature was that absorptive capacity contributes 

significantly to innovativeness, particularly in dynamic environments. 

Absorptive capacity refers to the firms‟ ability to assimilate and replicate, or 

exploit information accessed through external sources and apply in the 

firms‟ internal knowledge structures (Cohen & Levinthal, 1990; C. Soosay 

& Hyland, 2008). Absorptive contributes both to the identification of new 

information and the evaluation of its importance, as well as the ability to 

evaluate the usefulness of the information in new product development 

processes (Tsai, 2001). This research confirmed the findings from the 
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literature, that absorptive capacity has a significant impact on the 

innovativeness of firms. High absorptive capacity contributes to the extent 

to which those who have access to information value it and their decision on 

the usefulness of transferring it, and to the receiver, such as those within the 

new product development team, who will be more capable of utilizing it if 

their absorptive capacity is high. This research adds knowledge to the theory 

of absorptive capacity by confirming its impact on the innovativeness of 

firms based on a research among managers of international firms.  

5.2.3.3 Market orientation 

Market orientation provides strong norms that contribute to the anticipation of 

developing needs of customers and the ability to respond to them through the 

development of new products and services (Slater & Narver, 1995). The 

literature confirms that there is a strong positive relationship between market 

orientation and the firms‟ innovation efforts and new product success (Baker & 

Sinkula, 2005). This research extends Slater and Narver (1995) by confirming 

the impact of market orientation on the innovativeness, as opposed to only the 

innovation efforts. The importance of market orientation is furthermore 

supported by the identification of the extent to which manager‟s access 

information from customers, which was the most important source of external 

information according to the research results.  

5.2.4 Other supporting capabilities 

This dissertation reported a number of capabilities that are related to the 

external orientation of firms and the utilization of external information and 

knowledge, some which did not contribute to the innovativeness of 

international firms according to the regression analysis. Those capabilities 

were learning orientation, trust, and norms, as well as three of the sub-

constructs of NPD dynamic capability, coordination capability, collective 

mind and reconfiguration. The scale applied in the research for reward 

systems did not fulfil the requirements of reliability and was therefore 

excluded from the regression analysis.  

Although the capabilities mentioned above did not contribute to the 

innovativeness of firms, this research does not reject that they may still 

contribute to performance in innovation processes, as the literature suggests. 

A possible explanation could be that they are more related to the capability 

to innovate than then firms‟ innovativeness (Hurley & Hult, 1998). The 

following sections provide discussion on the capabilities referred to above, 

which did not contribute to the innovativeness of firms.  
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5.2.4.1 Learning orientation 

Learning is a one of the main foundations for the firms‟ success in new 

product development (Chapman, O'Mara, Ronchi, & Corso, 2001). It 

contributes not only to the development of new products, but also to the 

firms‟ innovation capability which contributes to the future innovations 

(Gieskes, 2001). Firms that are better in learning new things benefit more 

from external information by increasing the overall knowledge and will be 

quicker and more capable of developing new products based on new 

information (Lin, Peng, & Kao, 2008). Employees in firms that emphasise 

learning orientation are more open towards understanding the environment, 

and are encouraged to use company time to pursue knowledge that may lie 

out of their immediate scope of work (Calantone, Cavusgil, & Zhao, 2002; 

Lin et al., 2008). This research provided indications that learning orientation 

might contribute to the innovativeness of firms, but not when the interaction 

with managerial IT skills was accounted for. A possible reason might be 

that an element of learning orientation is already included in the other 

supporting capabilities, absorptive capacity and learning orientation. The 

results could also have been different in a bigger sample, as larger sample 

size normally reveals a statistical significance between more variables (Hair, 

Black, Babin, & Anderson, 2010).  

5.2.4.2 Trust 

The literature indicated that trust mitigates and allows more open sharing of 

information, both in face-to-face and electronically mediated 

communication (Jarvenpaa & Leidner, 1999; Zaheer, McEvily, & Perrone, 

1998). Levin and Cross (2004) demonstrated that perceived trustworthiness 

had an impact on the usefulness of knowledge transferred in a research 

based on a sample of three western (American, British and Canadian) 

companies. The results from this research did not indicate that trust has an 

impact on the innovativeness of international firms, which were however 

assumed based on results from the qualitative research conducted and 

reported in this dissertation. A possible explanation could be the firms‟ size, 

and that perceived trust might not be of same importance in the size of 

companies participating in this research due to stronger ties between 

members of the organization (Levin & Cross, 2004). Cultural factors might 

also have an impact, decreasing the impact of trust on the utilization of 

external information (Hofstede, Neuijen, Ohayv, & Sanders, 1990). The 

lack of the impact of trust on the innovativeness of firms identified in this 

research, provided the support in the literature, suggests that further research 

is needed to investigate this issue further.  
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5.2.4.3 Norms 

Norms facilitate collaboration, knowledge sharing, learning and innovation 

(Davenport, Prusak, & Prusak, 1997; Jarvenpaa & Leidner, 1999; Tushman 

& Nadler, 1986). Strong norms can help knowledge senders to overcome 

the perceived costs incurred in spending time and effort in the transfer of 

information (Borgatti & Cross, 2003). The theory of continuous innovation 

suggests that norms have an impact on behaviours and contribute to the 

enhancement of capabilities by not only increasing immediate 

performances, but also as it has an impact on how much the firm learns 

from the information it has access to (Bartezzaghi, Corso, & Verganti, 1998; 

Gieskes, 2001). According to this research, norms did not contribute to the 

innovativeness of firms. The contradiction between the literature and the 

results from this research, as well as the limited explanation provided, 

indicates that further research might be needed to gain a deeper insight into 

the reasons for this difference. 

5.2.4.4 NPD dynamic capability 

As the NPD dynamic capability construct was composed of several sub-

scales, it was of interest to know if all of them contributed to the variance of 

innovativeness of firms. The regression analysis revealed that three of them 

did not contribute to the innovativeness of firms, coordination capability, 

collective mind and reconfiguration. A common element for all these 

capabilities is that they appear to be oriented towards the process of 

developing new products (Rothwell, 1992), as opposed to the generation of 

new ideas and the evaluation of new information with regards to if it is 

likely that it contributes to the development of new products or services.  

Coordination has been defined as the capability to identify and manage 

different kinds of dependencies in processes (Malone & Crowston, 1994). The 

utilization of external information in the initial phases of new product 

development is mainly involved in gaining access to new information, 

transferring it within the organization and evaluating if it indicates an opportunity 

for developing new products. This phase does not require much coordination, 

although it may contribute to later stages, such as during the development, 

marketing and testing of the product (Orihata & Watanabe, 2000).  

Collective mind refers to the capacity of the members of the 

organization to anticipate collectively and reach an agreement on how to act 

in novel situations and reconfigure their roles and the firms‟ resources 

(Loch & Terweisch, 1998; Weick & Roberts, 1993), which appears to 

contribute more to later stages of the innovation process.  
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Reconfigurability refers to how effective the firm is in reconfiguring 

resources and competencies to achieve continuous innovation in rapidly 

changing environments (Eisenhardt & Martin, 2000; C. Soosay & Hyland, 

2008), which again appears to be of more relevance once the innovation 

project has started.  

The results of this research indicate that it is not the overall construct for 

NPD dynamic capability that contributes to the innovativeness of firms, but 

only two of the sub-constructs, absorptive capacity and market orientation. 

There are however indications that the other three sub-scales might 

contribute to later phases of the innovation process and the firms‟ 

innovation capability. 

5.2.5 Reflections on methodology 

It was not the intention of this research to develop a new methodology, but 

to take a conservative approach and only use conventional methodology in 

this research. This was in fact the main approach. Along the way, and as the 

study progressed, it appeared however, that the most common methodology 

was not considered the most appropriate in all cases, and that some 

relatively new „tools‟ or methodologies identified were found appropriate 

and were prudent to apply. Most importantly, the research applied a 

modelling approach, utilizing a series of linear regression analysis and 

detailed evaluation of the results in a systematic way that enabled the 

identification of important relationships in a small sample, yet fulfilling 

academic standards and generalizability. The modelling approach is an 

alternative to testing hypotheses (Bryman & Bell, 2007), when the purpose 

of the research is to identify relationships among a number of independent 

variables, some which may be composed of a number of sub-scales. Testing 

all of the variables in a single analyses requires large sample, which may be 

difficult to achieve, particularly in a research aimed at specific industries, 

topics or cultures where the population is of limited size (Hair et al., 2010). 

Although applied differently, the modelling approach still enables the 

identification of relationships, even if the relationships were not 

hypothesised initially. In fact, the identification of the appropriate constructs 

or independent variables provides an opportunity to develop even more 

sound hypotheses for testing in subsequent research, as the results of a 

research including independent variables that do not have an impact might 

even lead to unreliable results. Therefore, identifying the independent 

variables prior to testing the hypotheses might lead to more valuable results 

(Tabachnick & Fidell, 2007). This research confirmed the usefulness of this 
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approach by identifying capabilities that contribute most to the 

innovativeness of firms.  

5.3 Contribution to practice 

The findings of this research provide numerous managerial implications. 

Firstly, the importance of effective managerial processes to induce the 

utilization of external information in innovation processes can not be 

overemphasized (March, 1991; C. A. Soosay et al., 2008). Previous research 

revealed that innovativeness will be the most important contributor to the 

sustainable competitive advantage of firms in the coming age (Bolwijn & 

Kumpe, 1990; Mackinnon, 2010; Sun & Zhao, 2010).   

Due to the hypercompetition, shorter lifetime of products, and increased 

complexity of technology, managers of innovative firms are facing ever 

more challenges in their innovation processes as there is a need to search for 

and utilize external information more effectively in new product 

development processes (Alvarez, Marin, & Fonfria, 2009). These challenges 

are associated with high requirements for innovative products and increased 

possibilities of competing firms to follow the trends in the market and 

imitate new products faster due to more effective information and 

production technology (Baker & Sinkula, 2005). A successful response in 

this environment requires great organizational flexibility and adaptability, 

which are generated by the ability to develop and apply new knowledge 

quickly and consistently by utilizing internal and external information 

effectively (Turrell & Lindow).  

This research has demonstrated that three capabilities contribute to the 

innovativeness of international firms‟, absorptive capacity, market 

orientation and managerial IT skills, which together explain over 56% of the 

variance in their innovativeness. The results furthermore show that the 

interaction between the variables is of important, and that it is important for 

managers to have an impact of all of them to maximize their impact on the 

innovativeness. The graphs showed in fig. 4.19 and 4.20 are an important 

tool for managers, which they can use as a guideline on how they can 

improve their innovativeness. The figures are very easy to use, and show the 

impact that improving any of the three capabilities has on the 

innovativeness of firms.  

The research demonstrated that the main sources of external information 

are from customers, suppliers, and technological alliances, but that the 

information the firm has access to will not contribute to the innovativeness 

of firms unless the transfer and utilization of information is supported with 
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the appropriate routines and processes (Håkansson & Waluszewski, 2002; 

Sarker & Sahay, 2004). Managers therefore need to implement routines and 

processes, and create an environment that has an impact on the culture to 

advance the transfer and use of external information such that it will 

contribute to the innovativeness of their firms. The results offer important 

guidelines for managers on how they can increase their access to 

information, and utilize and synthesize information from different sources 

(Rothwell, 1992). Firms which are dependent on information from 

technological alliances, can improve access to it, such as by recruiting 

people with a specific profile, or by offering training which aims at 

increasing the extent to which members of the organization have access to 

information from them, irrespective of their background profile, such as 

their level of education, type of study or responsibility 

Absorptive capacity can be enhanced by providing a clear strategy on 

the importance of identifying, valuing and importing new information and 

knowledge (Zahra & George, 2002). They should furthermore create a 

stimulating environment which results in effective utilization of the 

knowledge into new products. Managers can enhance market orientation by 

stimulating employees to access external information they have access to 

and allocate sufficient time to scan the environment to identify new business 

opportunities. They should stimulate discussions on changes in customer 

product preferences, create a dynamic environment and implement effective 

interaction processes that enable the firm to respond quickly to changes in 

customer preferences and the business environment (Slater & Narver, 

1995). The critical challenge is to create a combination of culture and 

climate that maximizes organizational learning towards the innovation of 

products that create superior customer value. 

5.4 Limitation of the research 

Like all empirical research, this study is not without limitations. Firstly, a 

larger sample size would have provided greeter confidence regarding the 

generalizability of the findings. However, the diagnostics used throughout 

the analysis did not reveal any cause for concern regarding the overall data 

quality or the representativeness of the sample, and the main findings are 

consistent with theoretical expectations despite the modest sample size. 

Some of the findings were inconsistent with theoretical expectations, but 

explanations provided indicated that the inconsistency were not necessarily 

due to the modest sample size. The sample size did however limit the 
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possibilities to identify the impact of various background variables on the 

research results. 

A larger dataset would also have enabled more comprehensive 

regression analysis by including the background variables to identify their 

impact on the innovativeness of firms.  

As the results were limited to companies that are originally Icelandic, 

the responses may be reflected by the Icelandic culture. The respondents 

were however of broad nationality, but as the majority of the respondents 

were of European, most which were from the Nordic countries, this could 

affect the outcome. As Tippins and Sohi (2003) noted, the survey technique 

can only provide a cross-sectional snapshot at a specific time. There is 

therefore no guarantee that the conditions under which the data was 

collected will remain in general the same. As the sample was only collected 

within a limited range of industries, further research is needed to determine 

the applicability of these results for other industries (Tippins & Sohi, 2003). 

5.5 Directions for future research 

The conclusions and explanations on the research results were reflected by the 

analysis carried out to formulate an answer to the research questions. As with 

other research, this study could not provide an answer to all the questions that 

emerged from the results and which were raised during the research journey. 

The conclusions call for further research to gain deeper insight into the research 

results. An appropriate strategy for such investigation is for example 

exploratory, descriptive, and explanatory case studies (Yin, 2008). The modest 

sample size in this research offers an opportunity to repeat the research with a 

larger sample size, a broader range of industries, and other contexts, based on 

the results and models identified in this dissertation.  

In particular there is a need for further investigation on the reasons for 

the lack of support for the contribution of the capabilities that were 

identified, but did not contribute to the variance of innovativeness of firms, 

for which a case study approach (Yin, 2008) or other types of qualitative 

research may be a suitable strategy. Furthermore, it is of interest to test if 

the relationships identified in this research still apply in a different context, 

such as in larger organizations, other cultures or other industries. The 

methodology applied in this research, could be repeated with or without 

changes as deemed appropriate for such research initiatives. 

Among the factors included in the research was reward system, but as 

the scale applied did not fulfil requirements for reliability, it was excluded 
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from the regression analysis. With reference to the strong support for the 

impact of reward systems on the utilization of external information in 

innovation processes that emerged from the literature, an investigation on 

the impact of reward systems on the innovativeness of firms with a larger 

sample, in a different context or by applying a different scale is a fruitful 

area for further research.  

The research indicated a difference between the impacts of the 

capabilities included in the research on different phases of the new product 

development process. The initial phase, reflected in the innovativeness of 

firms, is mainly emphasised on the generation of new product ideas based 

on the new information, which is dependent on the transfer of information, 

evaluation of its usefulness and the decision to initiate a product 

development project, whereas the later phases are involved with the design, 

development of prototype and the diffusion process. The initial phase is 

only to a limited extent dependent on things such as coordination capability 

and reconfiguration, and collective mind is also more related the later 

phases of the innovation process. This suggests that a research using a 

different dependent variable might shed further light on this difference, and 

if the capabilities that did not contribute to the innovativeness of firms in 

this research, might contribute to the firms overall innovation capability or 

project management in new product development processes. 

Finally, an investigation on factors that have an impact on the access to 

different sources of external information, and on the extent to which they 

are transferred for further investigation and use is proposed. A possible 

research strategy could be to identify the sources in a qualitative research, 

and follow the transfer and use of the information, as well as to identify 

which factors appear to have the most impact. It would also be of interest to 

investigate if, and how, managers can have an impact on the extent to which 

managers use external sources of information that they have access to, such 

as by training or by applying specific levers (Gieskes, 2001).  

5.6 Concluding remarks 

According to the Oxford Advanced Learner‟s dictionary „external‟ is defined as 

“connected with or situated on the outside of something or somebody”. It is 

increasingly acknowledged that firms cannot any longer sustain their competitive 

advantage by working in isolation from the external environment. External 

information of knowledge is particularly important in innovation processes, as 

information on the ever changing needs of customers, new technology and 

competitive moves are mostly derived through external sources of information. 
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Referring to the definition in the first sentence in this paragraph, the use of 

external information involves a connection to something or somebody outside the 

boundaries of the firm. For new product development, this indicates that the firm 

needs to identify the sources of external knowledge, access it, evaluate it, and use 

it in new product development processes. Otherwise, it will not contribute to their 

innovativeness. 

The approach taken in this research was to investigate the utilization of 

external information in innovation processes from the resource based view 

perspective. The findings of this study offer several insights into the topic under 

investigation and advances the knowledge regarding capabilities that have an 

impact on the utilization of external information in innovation processes, 

including the access to information, the identification of capabilities, and 

explanations on the conditions under which they have an impact.  

In addition to the identification of capabilities, the findings provide 

empirical evidence that absorptive capacity, market orientation and 

managerial IT skills have significant impact on the innovativeness of firms. 

From a managerial perspective this indicates the importance of developing 

and implementing managerial processes that have an impact on these 

capabilities. Finally, these results should encourage managers to engage in a 

thorough assessment of their utilization of external information and their 

interaction processes. 
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Appendices 

Appendix 1: Initial list of potential respondents 

Technology companies 

Company Industry Subsidiaries Employees 
Potential 

respondents 

Tech 1 Plastics 48 6.000 120 

Tech2 High technology machinery 25 2.300 62 

Tech 3 Orthopaedics production 10 1.600 25 

Tech 4 Fishing gear 19 600 47 

Tech 5 Pharmaceutical company 40 11.000 100 

Tech 6 Machinery production 3 20 3 

 Total 145 21.520 357 

     

Software 

Soft 1 Software for DNS control 2 20 3 

Soft 2 Multiplayer games 4 50 5 

 Total 6 70 8 

     

Large food companies 

Food 1 Seafood products 35 3.400 70 

Food 2 Fresh prepared food 63 20.000 126 

Food 3 Seafood products 35 3.400 70 

 Total 133 26.600 266 

 Total for potential companies 284 48.190 631 

 



 

234 

Appendix 2: Initial research model and preliminary 

questionnaire 

 

Following is a list of potential questions to find an answer to the following 

research question: 

 

Is there a relationship between the utilization of ICT for the exploita-

tion of information from subsidiaries and suppliers and NPD Dynamic 

capabilities? 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: Preliminary research model 
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Communication quality 
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Please relate the effectiveness by which your NPD work unit uses the 
following IT functionalities in the NPD processes: 
 

Effective use of PRMS (0,89) (Pavlou & El Sawy, 2006, p. 214) 

1) Accuracy of IT tools to visualize and monitor project status, task 
lists, and progress of workflows 

2) Effectively tracking rapidly changing information to update project 
deliverables in real time 

3) Accurately providing real-time information on resource availability, 
usage and cost 

4) Effectiveness of IT tools to analyze and measure work, tasks and 
resources 

5) Quickly prioritizing tasks and keeping deliverables on track to 
ensure realistic schedules 

6) Efficiency of IT tools to create parallel workflows so that multiple 
tasks can be worked on simultaneously 

7) Representing the true availability of people, skills, and resources to 
enable appropriate task assignment 

 

Effective use of KMS (0,89) (Pavlou & El Sawy, 2006, p. 214) 

1) Effectiveness of IT tools for capturing, compiling, and coding 
relevant information (product/engineering data) 

2) Project history (e.g., discussions, insights, work data, documents) 
readily available for reuse 

3) Consistency of IT tools for storing, archiving, retrieving, sharing, 
and reusing project information and best practices 

4) Leveraging IT tools (e.g., databases, content repositories) to 
permanently store accurate information over time 

5) Creating online knowledge communities (e.g., virtual discussion 
forums) focused on new ideas and products 

6) Sufficiency of IT tools (e.g., knowledge networks) for locating 
relevant expertise 

 

Effective use of CWS (0,91) (Pavlou & El Sawy, 2006, p. 214) 

1) Effectiveness of IT tools to describe and redefine product 
structures, configurations and routines 
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2) Adequacy of IT tools (e.g., whiteboards, presentation features) to 
manipulate and format of contributions 

3) Adequately using IT tools (e.g. multithreaded discussions) to add 
new meaning to existing knowledge 

4) Effectiveness of IT tools (e.g., transformational functions) to create 
meaning to information by changing its form 

5) Adequacy of IT tools (e.g., application and desktop sharing) for 
simultaneously working together in real time 

6) Effectiveness of IT tools (e.g., collaborative design tools) for 
seamless virtual product design reviews 

 

Information sharing (suppliers) (0,850) (Han et al., 2008, p. 37) 

1) We and our suppliers share each other’s own information 

2) We and our suppliers share business knowledge of core business 
processes 

3) Information provided by us helps our supplier’s business execution 

4) We and our suppliers share information regarding business 
environment and  technical change that affect each other’s 
business 

 

Information sharing (subsidiaries) (0,850) (Han et al., 2008, p. 37) 

1) We and our subsidiaries share each other’s own information 

2) We and our subsidiaries share business knowledge of core business 
processes 

3) Information provided by us helps our subsidiaries business 
execution 

4) We and our subsidiaries share information regarding business 
environment and technical change that affect each other’s 
business 

 

Communication quality (suppliers) (0,899) (Han et al., 2008, p. 37) 

1) The communication between us and our suppliers is timely 

2) The communication between us and our suppliers is accurate 

3) The communication between us and our suppliers is complete 

4) The communication between us and our suppliers is credible 
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Communication quality (subsidiaries) (0,899) (Han et al., 2008, p. 37) 

1) The communication between us and our subsidiaries is timely 

2) The communication between us and our subsidiaries is accurate 

3) The communication between us and our subsidiaries is complete 

4) The communication between us and our subsidiaries is credible 
 

NPD dynamic capabilities (0,92) (Pavlou & El Sawy, 2006, p. 214, 215) 

 

Reconfigurability 

1) We can successfully reconfigure our resources to come up with 
new productive assets 

2) We can effectively integrate and combine existing resources into 
„novel“ combinations 

 

Market orientation 

1) We frequently scan the environment to identify new business 
opportunities 

2) We spend considerable time reading trade publications and 
magazines 

3) We are quick to discuss changes in our customers product 
preferences 

4) We periodically review the likely effect of changes in our business 
environment on customers 

5) We often review our product development efforts to ensure they 
are in line with what the customers want 

6) We are effective in implementing new product ideas 

7) We devote a lot of time implementing ideas for new products and 
improving existing products 

8) We are quick to respond to significant changes in our competitors‘ 
pricing structure 

 

Absorptive capacity 

9) We are successful in learning new things within this group 

10) We are effective in developing new knowledge or insights that 
have the potential to influence product development 
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11) We are able to identify and acquire internal (e.g., within the group) 
and external (e.g. market) knowledge 

12) We have effective routines to identify, value, and import new 
information and knowledge 

13) We have adequate routines to analyze the information and 
knowledge obtained 

14) We have adequate routines to assimilate new information and 
knowledge 

15) We can successfully integrate our existing knowledge with the new 
information and knowledge acquired 

16) We are effective in transforming existing information into new 
knowledge 

17) We can successfully exploit internal and external information and 
knowledge into concrete applications 

18) We are effective in utilizing knowledge into new products 

Coordination capability 

1) We ensure that our work tasks (activities, designs, reports) fit 
together very well 

2) Overall, our group is well coordinated 

3) We ensure that the output of our work is synchronized with the 
work of others 

4) We ensure that the output of our work is of a form useful to others 
when needed (the right thing on right time) 

5) We ensure appropriate allocation of resources (e.g., information, 
time, reports) within our group 

6) Group members ensure a fair sharing of resources 

7) Group members are assigned to tasks to commensurate with their 
task-relevant knowledge and skills 

8) We ensure that there is a compatibility between group members 
expertise and work processes 

 

Collective mind 

1) We effectively interrelate our activities to manage rapidly changing 
conditions 

2) We collectively manage our tasks to address situational demands 
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3) We promptly make our contributions to the group with attention 
and care 

4) We are forthcoming in contributing our individual input into the 
group 

5) We have a global understanding of each other‘s tasks and 
responsibilities 

6) We are fully aware who in the group has specialized skills and 
knowledge relevant to our work 

7) We carefully interrelate our actions to each other to meet 
changing conditions 

8) Group members manage to successfully interconnect their 
activities 
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Appendix 3: The final questionnaire 
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Appendix 4: A proposed sample for the survey 

  Business Subsidiaries Respondents Employees 

Leading 

technological 

companies       

LeadT 1 Plastic industry 48 120 6.000 

LeadT 2 
Food 

machinery 25 62,5 2.300 

LeadT 3 Prostheses 10 25 1.600 

LeadT 4 Fishing gear 19 47,5 600 

LeadT 5 Pharmaceutical 40 100 11.000 

Total  142 355 21.500 

 
       

Small technology 

companies        

SmallT 1 Fish processing 3  3  20 

SmallT 2 Software 2  3  20 

SmallT 3 Software 2  3  20 

SmallT 4 Software 4  3  50 

SmallT 5 Software 2  3  30 

Total  13  15  140 

 
 

    Leading food 

companies        

LeadF 1 Packaged food 63  126 20.000 

LeadF 2 Packaged food 35  70 3.400 

LeadF 3 Packaged food 35  70 3.400 

Total  133 266 26.800 

Total all companies  288 638 48.440 

 

The information is retrieved from the Icelandic Export Directories web page 

in July 2009 and from the respective companies’ web sites. The number of 

subsidiaries and number of employees are retrieved as well from the web 

sites. The number of respondents is however estimated at this stage. The 

numbers estimated are conservative figure. 

 

http://www.bakkavor.is/
http://www.bakkavor.is/
http://www.bakkavor.is/
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It is estimated that there are on the average 2 ½ respondents for each of the 

subsidiaries in leading technological companies. These are all leading 

companies with many NPD units, service and sales functionality in most of 

the sites. 

 

The number of respondents for the small technology companies is more a 

guess work, where it is estimated that there are 3 respondents for each 

location. 

 

The estimated number of respondents for the leading food technology 

companies is 2 for each subsidiary. The reason is that it is not expected that 

there are many NPD units at subsidiaries and service functionality is 

limited due to the low technology involved in the products. 
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Appendix 5: Summary of statistics on access to external 

information 

Customers Suppliers Competitors Technological alliances Distributors Other  * Occupation 

Occupation Customers Suppliers Competitors 
Technol.
alliances Distributors Other 

Sales    
Manager 

Mean 4,44 3,11 2,89 2,50 2,94 2,46 

N 18 18 18 18 18 13 

Std. Dev. ,856 1,231 1,079 ,924 1,349 1,127 

Service 
Manager 

Mean 4,09 3,10 2,27 3,00 3,09 2,00 

N 11 10 11 11 11 3 

Std. Dev. ,701 1,101 ,786 1,000 1,044 1,000 

Production 
Manager 

Mean 3,80 3,00 2,00 2,40 1,80 2,50 

N 5 5 5 5 5 2 

Std. Dev. ,837 1,581 ,000 ,548 ,837 ,707 

NPD Manager 

Mean 3,13 3,25 2,87 3,50 2,87 2,75 

N 8 8 8 8 8 4 

Std. Dev. 1,808 1,488 ,835 1,309 1,126 ,500 

General 
Manager 

Mean 3,56 3,33 2,17 2,65 2,28 2,80 

N 18 18 18 17 18 10 

Std. Dev. ,922 1,283 ,786 ,996 1,018 1,687 

Other 

Mean 3,54 3,25 2,62 2,31 2,08 2,67 

N 13 12 13 13 13 6 

Std. Dev. 1,330 1,658 1,121 1,316 1,188 1,366 

Total 

Mean 3,82 3,20 2,51 2,68 2,56 2,58 

N 73 71 73 72 73 38 

Std. Dev. 1,135 1,316 ,945 1,085 1,190 1,222 
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Appendix 6: An example of cover letter 

Dear [Name of participant], 

Mr. Gunnar Óskarsson, a researcher at the University of Iceland, is 

studying the impact of information technology on innovation as a part of his 

PhD studies at the University of Iceland.  One part of the research is to 

survey the use of information technology in Icelandic export companies. 

The survey is sent to managers and employees of Icelandic companies 

that have operations in international markets and leading position in their 

markets who have access to external information that contribute to 

innovativeness of firms. 

From Mr. Gunnar Óskarsson: 

„The use of external information is of increasing importance in new 

product development processes, particularly for firms that have a leading 

position in their markets. In spite of increased possibilities, the use of 

information technology for the transfer of external information is still 

limited. The main reason is lack of necessary processes and conditions 

(factors) that support the use of information technology for this purpose. 

The objective of this research is to investigate the impact of specific 

factors, such as managerial skills, norms, trust and incentives on the 

innovativeness of firms. Your organization is one of only few that were 

invited to participate. By completing the survey you will contribute to the 

development of useful knowledge about innovation and information 

transfer. Moreover, you will contribute to a new way of thinking about 

learning and innovation at all levels and in all parts of your organization. 

Completing the survey may take 10 to 15 minutes“ 

If we get a high response rate from [Company] in this survey we will be 

able to utilize the result internally to see how we are doing on using 

information technology in order to enhance our own innovation.  Since 

the list of respondents includes people from all offices the results might 

reveal how we can improve the use of information technology in general in 

order to harness knowledge from the large social network of people that we 

now have working for [Company]. 
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Please be advised that you will be contacted directly by Mr. Gunnar 

Óskarsson.  The survey will be done electronically and all answers are of 

course anonymous. 

The attachments to this message contain more detailed information on 

the study but for any further questions please contact Mr. Gunnar Óskarsson 

directly at gunnaros@hi.is 

If you have any complaints about the survey or the execution of it please 

contact [Name of manager and e-mail address] 

Best regards, 

[Name of manager] 

[job title] 

  

https://webmail.hi.is/sqmail/src/compose.php?send_to=gunnaros@hi.is
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Appendix 7: Summary of descriptive statistics 

EXAMINE VARIABLES=ZNPD ZMANIT ZLEARN ZNORMS ZTRUST ZREWARD INNOVAT 

  /PLOT BOXPLOT STEMLEAF HISTOGRAM NPPLOT 

  /COMPARE VARIABLES 

  /STATISTICS DESCRIPTIVES EXTREME 

  /CINTERVAL 95 

  /MISSING PAIRWISE 

  /NOTOTAL. 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

ZNPD 62 82,7% 13 17,3% 75 100,0% 

ZMANIT 69 92,0% 6 8,0% 75 100,0% 

ZLEARN 73 97,3% 2 2,7% 75 100,0% 

ZNORMS 70 93,3% 5 6,7% 75 100,0% 

ZTRUST 73 97,3% 2 2,7% 75 100,0% 

ZREWARD 72 96,0% 3 4,0% 75 100,0% 

INNOVAT 73 97,3% 2 2,7% 75 100,0% 

 

Descriptives 

 Statistic Std. Error 

ZNPD 

Mean 3,3651 ,07791 

95% Confidence Interval for  Mean 
Lower Bound 3,2093  

Upper Bound 3,5209  

5% Trimmed Mean 3,3700  

Median 3,4028  

Variance ,376  

Std. Deviation ,61348  

Minimum 1,92  

Maximum 4,78  

Range 2,86  

Interquartile Range ,99  

Skewness -,200 ,304 

Kurtosis -,324 ,599 
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ZMANIT Mean 3,2345 ,07984 

95% Confidence Interval for 
Mean 

Lower Bound 3,0752  

Upper Bound 3,3938  

5% Trimmed Mean 3,2317  

Median 3,2727  

Variance ,440  

Std. Deviation ,66319  

Minimum 1,55  

Maximum 5,00  

Range 3,45  

Interquartile Range ,91  

Skewness ,149 ,289 

Kurtosis ,331 ,570 

 

ZLEARN Mean 3,3123 ,09777 

95% Confidence Interval for 
Mean 

Lower Bound 3,1174  

Upper Bound 3,5072  

5% Trimmed Mean 3,3370  

Median 3,4000  

Variance ,698  

Std. Deviation ,83532  

Minimum 1,00  

Maximum 5,00  

Range 4,00  

Interquartile Range 1,20  

Skewness -,472 ,281 

Kurtosis ,111 ,555 

 

ZNORMS Mean 3,5914 ,06754 

95% Confidence Interval for 
Mean 

Lower Bound 3,4567  

Upper Bound 3,7262  

5% Trimmed Mean 3,5944  

Median 3,6000  

Variance ,319  

Std. Deviation ,56511  

Minimum 2,00  

Maximum 5,00  

Range 3,00  

Interquartile Range ,60  

Skewness -,083 ,287 

Kurtosis ,702 ,566 
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ZTRUST Mean 3,9205 ,06709 

95% Confidence Interval for 
Mean 

Lower Bound 3,7868  

Upper Bound 4,0543  

5% Trimmed Mean 3,9381  

Median 4,0000  

Variance ,329  

Std. Deviation ,57324  

Minimum 2,20  

Maximum 5,00  

Range 2,80  

Interquartile Range 1,00  

Skewness -,504 ,281 

Kurtosis -,039 ,555 
 

ZREWAR
D 

Mean 3,6620 ,08533 

95% Confidence Interval 
for Mean 

Lower Bound 3,4919  

Upper Bound 3,8322  

5% Trimmed Mean 3,6872  

Median 3,6667  

Variance ,524  

Std. Deviation ,72404  

Minimum 1,67  

Maximum 5,00  

Range 3,33  

Interquartile Range ,67  

Skewness -,406 ,283 

Kurtosis ,046 ,559 
 

INNOVAT Mean 3,4292 ,08434 

95% Confidence Interval for 
Mean 

Lower Bound 3,2611  

Upper Bound 3,5973  

5% Trimmed Mean 3,4660  

Median 3,5000  

Variance ,519  

Std. Deviation ,72057  

Minimum 1,50  

Maximum 4,67  

Range 3,17  

Interquartile Range ,92  

Skewness -,839 ,281 

Kurtosis ,207 ,555 
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Extreme Values 

 Case Number Value 

ZNPD 

Highest 

1 62 4,78 

2 63 4,44 

3 55 4,42 

4 38 4,19 

5 73 4,17 

Lowest 

1 67 1,92 

2 72 2,11 

3 42 2,28 

4 3 2,28 

5 20 2,44 

ZMANIT 

Highest 

1 64 5,00 

2 62 4,73 

3 55 4,45 

4 40 4,27 

5 41 4,27 

Lowest 

1 49 1,55 

2 5 1,73 

3 42 2,09 

4 71 2,27 

5 12 2,36
a
 

ZLEARN 

Highest 

1 63 5,00 

2 55 4,80 

3 60 4,80 

4 38 4,60 

5 46 4,60 

Lowest 

1 3 1,00 

2 25 1,20 

3 5 1,60 

4 37 1,80 

5 73 2,00 

ZNORMS 

Highest 

1 63 5,00 

2 43 4,90 

3 66 4,70 

4 62 4,50 

5 73 4,50 

Lowest 

1 2 2,00 

2 56 2,30 

3 13 2,50 

4 20 2,60 

5 28 2,70 
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ZTRUST 

Highest 

1 43 5,00 

2 9 4,80 

3 45 4,80 

4 55 4,80 

5 58 4,80 

Lowest 

1 42 2,20 

2 20 2,80 

3 13 2,80 

4 72 3,00 

5 70 3,00
b
 

ZREWARD 

Highest 

1 57 5,00 

2 75 5,00 

3 9 4,67 

4 26 4,67 

5 33 4,67
c
 

Lowest 

1 42 1,67 

2 12 2,00 

3 5 2,00 

4 56 2,67 

5 27 2,67
d
 

INNOVAT 

Highest 

1 61 4,67 

2 7 4,50 

3 33 4,50 

4 40 4,33 

5 46 4,33 

Lowest 

1 49 1,50 

2 19 1,67 

3 13 1,67 

4 72 2,00 

5 70 2,00 

a. Only a partial list of cases with the value 2,36 are shown in the table of lower extremes. 

b. Only a partial list of cases with the value 3,00 are shown in the table of lower extremes. 

c. Only a partial list of cases with the value 4,67 are shown in the table of upper extremes. 

d. Only a partial list of cases with the value 2,67 are shown in the table of lower extremes. 
 

Tests of Normality 

 
Kolmogorov-Smirnov

a
 Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ZNPD ,089 62 ,200* ,987 62 ,759 

ZMANIT ,089 69 ,200* ,990 69 ,842 

ZLEARN ,104 73 ,049 ,974 73 ,133 

ZNORMS ,096 70 ,182 ,985 70 ,565 

ZTRUST ,144 73 ,001 ,966 73 ,047 

ZREWARD ,155 72 ,000 ,958 72 ,016 

INNOVAT ,156 73 ,000 ,935 73 ,001 

a. Lilliefors Significance Correction 

*. This is a lower bound of the true significance. 
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Normal Q-Q Plots 
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Appendix 8: Tests of normality of variables in research model 

Histogram 

Normality of all variables in the initial research model was tested in SPSS, using the 
following syntax: 

FREQUENCIES VARIABLES=ZNPD ZMANIT ZLEARN ZNORMS ZTRUST 
ZREWARD INNOVAT 

  /FORMAT=NOTABLE 

  /STATISTICS=STDDEV VARIANCE MEAN SKEWNESS SESKEW KURTOSIS 
SEKURT 

  /HISTOGRAM NORMAL 

  /ORDER=ANALYSIS. 
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Index 

absorptive capacity, 48, 190 

background variables, 172 

behaviours, 18 

capabilities, 19, 180 

absorptive capacity, 48 

collective mind, 50 

coordination capability, 49 

learning orientation, 39 

managerial IT skills, 59 

market orientation, 47 

norms, 39 

reconfigurability, 47 

reward systems, 41 

trust, 40 

collaboration, 6, 32, 42, 54 

collective mind, 50 

competencies, 52, 55, 59 

functional competencies, 47 

IT capability, 58 

competitive advantage, 37, 38, 42, 

58, 59 

sustainable competitive advantage, 

37 

contingencies, 19 

continuous innovation, 5, 6, 17, 18, 

24, 45 

behaviours, 18 

capabilities, 19 

contingencies, 19 

levers, 18 

performance, 18 

coordination capability, 49 

data analysis, 109 

effect size, 121 

examining relationships, 141 

respondents profile, 123 

the responses, 119 

the sample size, 120 

dependent variable 

innovativeness, 67, 92, 145, 178 

dynamic capabilities 

absorptive capacity, 48 

collective mind, 50 

coordination capability, 49 

market orientation, 47 

dynamic capability, 42 

effect size, 121 

explanation types, 75 

exploitation, 19, 20, 21, 22, 23, 35, 

61, 62 

exploration, 19 

external information, 23, 101, 130 

external information chain, 188 

factor analysis 

innovativeness, 145 

learning orientation, 150 

managerial IT skills, 147 

norms, 151 

reward systems, 157 

trust, 154 

hypercompetitive environment, 42, 

67 

IMP approach, 34 

information sharing, 58, 61, 62 
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information technology, 37, 53, 54 

IT for information transfer, 53 

innovation capability, 27 

innovation processes, 14, 30, 31, 

58, 62, 63 

exploration spinning cycle, 21 

knowledge integration model, 24 

models for industrial innovations, 

14 

performances, 26 

the CIMA model, 6, 18 

innovativeness, 26, 32, 58, 67, 90, 

92, 178 

firm innovativeness, 92 

interaction, 33 

interaction model, 34 

interaction effect, 170 

supporting capabilities, 170 

international entry, 25 

international markets, 24 

internationalization 

international diversity, 24 

IT artefact, 74 

IT capability, 56, 58 

IT skills, 56, 58 

IT attributes, 59 

managerial IT skills, 59 

learning orientation, 39, 95, 150, 

192 

levers, 18 

managerial IT capabilities, 59, 93 

managerial IT skills, 190 

market orientation, 47 

methodology, 73 

approaches to research, 73 

explanation types, 75 

qualitative research, 84 

quantitative survey, 83 

questionnaire, 90 

research method, 86 

networking, 32, 35 

IMP approach, 34 

interaction, 33 

norms, 39, 96, 151, 193 

NPD dynamic capability, 43, 100, 

157, 193 

absorptive capacity, 48 

collective mind, 50 

coordination capability, 49 

market orientation, 47 

reconfigurability, 47 

performance, 18, 24, 33, 37, 58, 59, 

62, 63 

product development, 31, 33, 35, 

36, 54, 60, 98, 101 

qualitative research, 84, 180 

quantitative survey, 83 

question content, 91 

questionnaire, 90 

question content, 91 

reconfigurability, 43, 47 

reconfiguration, 42 

research method, 86 

research questions, 66 

research strategy, 77 

resource based view, 37, 55, 56, 59, 

62 

competencies, 51 

dynamic capabilities, 42 

RBV and information systems, 54 

resources and capabilities, 39 

respondents profile, 123 
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results 

background variables, 172 

external information, 130 

qualitative research, 180 

reward systems, 41, 98, 157 

semiotic process, 23 

sources of information, 23 

specialization, 29 

strategy, 38, 58 

dynamic capability, 42, 43 

subsidiaries, 23, 25, 62 

suppliers, 6, 29, 30, 33, 35, 60, 61, 

62 

supporting capabilities, 170 

absorptive capacity, 190 

dynamic capability, 43 

learning orientation, 95, 192 

managerial IT capabilities, 93 

managerial IT skills, 190 

market orientation, 191 

norms, 39, 96, 193 

NPD dynamic capability, 100, 193 

other supporting capabilities, 191 

reward systems, 98 

trust, 40, 97 

supporting qualitative research, 84 

sustainable competitive advantage, 

58, 59, 61, 62, 63 

technological learning, 25 

the modelling approach, 161 

the sample size, 120 

trust, 40, 97, 154 

unlearning, 6 

utilization of external knowledge, 63 
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