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ABSTRACT

Innovation has long been acknowledged as a major driver to business economy. 
Dedicated to innovation prosperous companies are tackle the actions and procedures 
involved in the creation and commercialization of ideas. Due to its rich typology 
innovation literature covers a vast set of research descriptions. A majority of the 
academia favor innovation to be best characterized as a process, a continuum. Yet, the 
innovation process comprises differently depending on nature of the company. As a 
result both academia and business stress that the innovation process of SMEs requires 
intensified research efforts. Thus, this thesis proposes a theoretical integration between 
innovation processes and organizational contexts of SMEs. With this in mind the 
research problem for this study was formulized as ‘assessing the innovation process of 
SMEs’. Adopting a qualitative approach multiple case studies were applied on two 
industrial clusters: manufacturing and IT/Telecom. The findings indicate that the 
innovation process remains an area of concern for the investigated companies. 
Although cases indicate different maturity levels in perceiving innovation activities the 
findings support the proposed framework, which was categorized in five distinctive 
phases (idea generation, concept development, product development, 
commercialization and sustainability). Based on personal preferences and skills sets the 
results show variation in individual’s innovative orientations. Whereas more practically 
orientations distinguish manufacturing, a somewhat opposing synthesizing 
characteristic were found in the IT/Telecom cases. In addition, the coherence 
between peoples’ innovative orientation were more apparent within cases than 
between cases. Finally, formalization of actions and procedures relevant to the 
innovation process was considered a major concern in all cases. 
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‘In the years ahead the greatest corporate innovation may arise in the innovation process itself.’  

Wolpert, 2002, p.78 
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CHAPTER ONE 

1. Introduction 
This first chapter aims to explain and motivate the selection of innovation and the natural 
relation to its contextual setting of SMEs. The chapter condenses justifications of the chosen 
innovation perspective by formalizing a research problem that sets the target for the study. 
Finally, a schematic outline of the thesis presents chapter contents to better guide the reader.  

‘Innovate or die’ is a popular slogan used today by many successful companies 
(Gillette, Proctor and Gamble, and Microsoft, among others), but what does it really 
mean? One way of understanding this saying is by reflecting upon reports from 
industry and academia which argue that a lack of innovation will lead to customer 
obsolescence and disintegration. On a macro level, innovation has been proven to be a 
vital injection for economic wealth (OECD, 2001). Simultaneously, innovation 
catalyzes the micro level, where it is considered a continuum for the establishment of 
new or updated products (i.e. incremental change). Thus, the level of SMEs concern 
inter/intra-relationships crossing organizational boundaries to boost performance, 
strengthen competitive advantage, and enable market flexibility (e.g. Rothwell, 1994; 
Zahra et al., 1999; Freel, 2000; Amidon, 2003; Akamavi, 2005). However, there are 
still barriers to force as innovation literature has not been thoroughly explored 
innovation activities in SMEs (Tidd et al., 2002). For SMEs, innovation is a question 
of existence as they drive to deliver products that can be appreciated on the market 
(O’Regan, Ghobadian and Sims, 2006). Yet, in the last decade scholars have expressed 
differences between how SMEs in relation to larger companies innovate differently, 
and thus process their innovations differently (i.e. Tödtling & Kaufmann, 2001). Thus, 
this research attempts to assess the innovation process of SMEs, and investigating 
where others studies have left. 

1.1 Background
For half a century, technological innovation has been a synonym for invention; 
however, this is merely the narrowest definition of innovation, which today offers 
tremendous wealth in terms of social and economic innovations (e.g. Drucker, 1993; 
Rothwell, 1994; Miller & Shamsie, 2001). According to a consultancy research report 
by Deloitte1 (2001), executives at the time recognized innovation’s importance and 
expected new-product revenue as a share of sales to hit 35 percent in 2007, up from 
just 21 percent in 1998. This means that over the next six years, products representing 
more than 70 percent of their sales today will be obsolete due to changing customer 
demands and competitive offerings. In fast-moving industries, such obsolescence will 
take only a year or two (ibid). Doyle and Stern (2006, p. 104) motivate clear 
objectives, such as ‘50 percent of sales should be from products or services introduced 
in the last five years,’ as a means of escaping disintegration.

1 ‘Mastering the Innovation Paradox’, a research report from Deloitte, a leading professional services firm. 
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Several attempts to describe innovation as a key driver for corporate success have 
emphasized aspects of flexibility and time to market (e.g. Rothwell, 1994; Zahra et al., 
1999; Bolwijn & Kumpe, 1990; Jobber, 2001). Neglecting flexible and creative 
possibilities, the innovative mindset2 devoted to the formalization of marketable 
products is lost (Amidon, 2003; Wolpert, 2002). Consequently, companies capable of 
explicitly managing innovation involving the creation and commercialization of ideas, 
occupy the driving seat as market leaders (Amidon, 2003). Thus, companies capable of 
changing their business mindset and becoming true innovators will reap tremendous 
rewards. However, this poses new challenges for innovative companies in terms of 
fostering innovation and establishing guidelines for the creation, sharing, and 
management of know-how.  

Critical decision-making is required on the road to innovation prosperity and 
corporate success (e.g. Porter, 1980; Cooper, 1998; Amidon, 2003), and management 
has to establish the right balance between creativity and acceptance of risk. Porter 
(1980) portrays this selection in terms of innovation ‘leadership’ or innovation 
‘followship’. Financing, market, and product characteristics guide such initiatives that 
sometimes favor late market entrance, where benchmarking, imitation, and learning 
from others3 plays an important role. Being the first to market with a new product or 
model that offers customers economic benefits implies obvious advantages, such as 
greater market share, experience curve benefits, monopoly profits, and increased 
customer satisfaction (Doyle, 2002). Being late to market, on the other hand, can carry 
significant penalties in terms of reduced market share and profitability, especially 
where the product life is short (Rudolph, 1989). 

The relevance of innovation in gaining and maintaining company competitiveness has 
been widely addressed by scholars (e.g. Nelson & Winter, 1977; Bolwijn & Kumpe, 
1990; Porter, 1990; Chan et al., 1993; Hart, 1996; Grosse, 1996; Medina, 1996; 
Freeman, 1997; Amidon, 2003). Moreover, innovation has been found not to be 
restricted to specific theoretical domains. Rather, it spans the literature associated with 
disciplines such as marketing, management, economics, engineering, and design 
(Noke & Radnor, 2004; Muller, Välikangas, and Merlyn, 2005). Previous academic 
research on innovation has focused on the definition of innovation (Rhodes and 
Wield, 1994; Afuah, 1998; Tien, 1998), sources of innovation (Drucker, 1993; Tidd 
et al., 2002), models of innovation (Myers & Marquis, 1969; Maidique, 1980), and the 
generation of innovation from within firms or outside firms (Forsgren & Johanson, 
1992; Hage, 1999; Nohria & Ghoshal, 1997; Hauschildt & Schewe, 2000). However, 
due to its ambiguity, innovation has research tracks which have not yet been 
thoroughly explored (Hauschildt & Schewe, 2000; Tidd et al., 2002). 

2 Reflects a state of mind in a culture devoted to innovation. Includes variables such as tolerance of failure, tolerance of treachery, risk-seeking, 
obsession with the product (service), collaboration, and variety (Amidon, 2003, p. 74).
3 Competitor Analysis and Reverse Engineering (i.e. testing, evaluating, and taking to pieces competitors’ products to understand how they work, how 
they are made, and why they appeal to customers). 
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1.2 Innovation  
Innovation literature stems from various backgrounds such as the social sciences, 
economics, psychology, and management, as well as a range of industry sectors and 
markets. The literature on innovation embraces a broad set of definitions on 
innovation. Concepts related to product development, process development, service 
development, and business development could, therefore, be considered domains 
highly related to innovation. Schumpeter (1934) also proposed a close relationship 
between entrepreneurs and entrepreneurship and innovation. However, 
entrepreneurial concepts focus more on the creation or manifestation of a business 
platform rather than the process that leads to this manifestation. Broadly speaking, 
there are two ways of looking at innovation: either as a ‘final event’ (Zaltman et al., 
1973, p. 7) or as ‘a process’ (Mayers & Marquis, 1969, p. 1). In Schumpeter’s three-
stage process, which originated in 1942, the innovation process (IP) of how an idea 
was commercialized opened up a new stream in innovation literature. 

Since the literature on innovation is so diversified, with numerous different 
explanations of the term itself, it is best, perhaps, to go back to square one. In its 
broadest sense, innovation comes from the Latin word innovare, meaning ‘to make 
something new’ (Amidon, 2003). The Hyperdictionary (hyperdictionary.com) offers 
the following, pronounced definition of innovation: 

[`inu'veyshun] is the process of adopting a new thing, idea, or behavior pattern into a 
culture.

− Hyperdictionary, 2006 

Different descriptions of innovation extend beyond the creation of an idea to the 
whole process of bringing an idea to a commercial application (Lager, 2001). From 
another perspective, Tidd et al. (2001) state that innovation is essentially about change, 
either in terms of a product offering or in the ways it is created and delivered, or both. 
Innovation involves new ways of identifying the needs of new and existing customers 
(O’Regan, Ghobadian, and Sims, 2006). Jobber (2001, p. 338) describes innovation as 
something that ‘occurs when an invention is commercialized by bringing it to market.’ 
Kuhn (1985) has suggested that creativity forms something from nothing and that 
innovation shapes that something into products and services. Innovation is intangible, 
a state of mind (Kuczmarski, 1995), and since the creation of new ideas resides in 
people and in their ability to foster and nurture these ideas it is also a social 
phenomenon (Tong, 2000). Innovation occurs when people think up new ideas, 
accept these new ideas, and work together to realize them (Tong, 2000). 

Innovation is a proposed theory or design concept that synthesizes extant knowledge 
and techniques to provide a theoretical basis for a new concept (Bright, 1964; Sundbo, 
1998). The ancestor of the innovation concept has described innovation partly as 
finding new ways of combining production system outputs to increase efficiency 
(Schumpeter, 1934). Wolpert (2002) describes innovation as the pursuit of radical new 
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business opportunities, exploiting new or potentially disruptive technologies, and 
introducing change into the core concept of the business. The term innovation can be 
interpreted as a new or innovative idea applied to initiating or improving a product, 
process, or services (Wolfe, 1994).  

Since innovation can be perceived in such diverse ways, a logical step is to summarize 
at least some of them to better grasp the distinctions among them (see Table 1.1).  

TABLE 1.1: Innovation Descriptions 
Description Author 
A new idea, method or device  Webster

Applied to initiate or improve a product or process Kuhn, 1985; Wolfe, 1994; 
Cumming, 1998 

A mindset, a pervasive attitude, a way of thinking, or a set of values that 
represents a belief in seeing beyond the present and making that vision 
a reality  

Kuczmarski, 1995; Amidon, 
2003

A change or new ways of identifying needs that create new business 
opportunities 

Tidd et al., 2002; Wolpert, 
2002; O’Regan, Ghobadian, 
and Sims, 2006 

A process or ongoing transformation from idea to commercialized product Marquis and Mayers, 1969; 
Hippel, 1975; Porter, 1990; 
Tidd et al., 2002; Doyle, 2002; 
Amidon, 2003 

A social phenomenon that occurs when people bring life to new ideas, 
accept the ideas, and commit themselves to realize the ideas 

Tong, 2000 

A design concept that provides a theoretical basis for a new concept  Bright, 1964; Sundbo, 1998  
A function of creativity and risk taking (I = C * RT), where variations in 
creativity and risk taking enable different capabilities to innovate. 

Byrd & Brown, 2003 

With the various descriptions of innovation in mind, questions concerning the true 
meaning of innovation easily arise. Is innovation a new idea, an intangible mindset, a 
process, or a management strategy for pursuing business opportunities? Is innovation a 
management technique or a leadership responsibility? The answer is that when 
innovation is well done, it is all of the above and more (Kuczmarski, 1995). This is 
why a truly innovative organization has developed a mindset that permeates every 
aspect of its business, with no room for any halfway measures (Kuczmarski, 2003). In 
this study, innovation will be dealt with mainly from a process-oriented approach. As 
illustrated in Table 1.1, the views of several authors (Myers & Marquis, 1969; Hippel, 
1975; Porter, 1990; Tidd et al., 2002; Doyle, 2002; Amidon, 2003) will be used to 
describe and refer to innovation. By adopting the process view, innovation is 
acknowledged as something dynamic, an evolving process that spans from the idea 
stage to commercialization (e.g. Cooper, 1998, Tidd et al., 2002).  

In the past decade, researchers have become increasingly interested in improving the 
characterization of innovation as a process (Porter, 1990; Cooper, 1998, 1999; Tidd et 
al., 2002; Doyle, 2002; Amidon, 2003). What is interesting in this context is that by 
describing innovation as a process it is perceived as an activity. This process view is held 
by recognized authors such as Amidon (2003, p. 43) who describe it as ‘an ongoing 
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transformation from idea to commercialized product.’ Nevertheless, the importance of 
understanding innovation as a process is that such understanding shapes the way in 
which companies try to manage it (Tidd, et al., 2002).  

1.2.1 The Innovation Process 
The innovation process (IP4) focus on the various stages involved in the course of an 
innovation effort. Each stage corresponds to a unique set of actions that researchers 
refer to as the IP (Myers & Marquis, 1969; Maidique, 1980). These stages include 
identifying problems, evaluating alternatives, arriving at a decision, and putting 
innovation into use (Rogers, 1983). There have been several examples of describing 
the innovation process in past decades (Myers & Marquis, 1969; Maidique, 1980; 
Roger, 1983; Chiesa et al., 1996; Mudrak, van Wagenberg, and Wubben, 2005). The 
innovation process has moved from a strong commitment to the Schumpeterian, 
push-oriented R&D perspective (Sundbo, 1998), towards active customers and 
extensive networking (See Table 1.2).  

TABLE 1.2: Evolution of the Innovation Process 
Generation Year Key features 
First 1950-60 Simple linear model; strong dedication to R&D with a focus on technology push 
Second 1960-70 Simple linear model; a starting point for demand emphasis, need-pull 

 Third  1970-80 Coupling model; recognizing interaction between different elements and 
feedback loops between them 

Fourth 1980-90 Parallel model; integration within the firm, upstream with key suppliers and 
downstream with demanding and active customers; emphasis on linkages and 
alliances

Fifth 1990- Systems integration and extensive networking, flexible and customized response, 
continuous innovation, increased focus on time/cost trade-offs  

Source: Based on Rothwell, 1994 and Tidd et al., 2002 

According to Rothwell (1994) today’s innovation process is characterized by cost/time 
trade-offs that may suggest an optimum range of development times across which 
companies can enjoy minimum development costs. Yet, there is no evidence for any 
cost/time benefit chart that is equal to all technologies and industries. In contrast to a 
routine process, the progress of an innovation process cannot be programmed: 
uncertainty exists regarding the occurrence of certain situations and the process 
structure is marked by considerable complexity (Hauschildt & Schewe, 2000). 

Using the process perspective − the interplay between events and people at each stage 
of the process − influences events in subsequent stages, determining whether the 
innovation process will continue or not (Cooper, 1998). According to Burgelman 
(1986), specific tasks and roles of organizational participants change as the process of 
innovation continues in an organization. From a process perspective, several issues of 
interest are proposed; the role of communication in facilitating successful innovation, 
best practices in terms of sequencing the stages of innovation, the characteristics of 
individuals and teams in successful and unsuccessful processes, and the nature of the 

4 From hereon the innovation process will be referred to, using the abbreviation IP.  
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relationships between parties involved in the innovation process (Rogers, 1983; 
Gopalakrishman & Damanpour, 1994).  

1.2.2 People 
Innovation’s most fundamental asset is people, in particular the linkage between 
certain individuals and competitive innovations (Hausschildt & Schewe, 2000). With 
their active support for innovation and their specific contribution to its success, these 
people can be distinguished from others who also take an active role in innovation 
(ibid). Many studies have cited the part played by certain individuals in the innovation 
process, people such as product managers, new product managers, technical 
champions, executive champions, and others in similar roles (Madique, 1980, 1984; 
Rothwell, 1994; Snouder, 1981). The reason for this is that without their strong 
personal commitment to, and enthusiastic support for, innovation, a number of 
potential innovations would have been turned down repeatedly, in many cases due to 
people’s natural resistance to change (Johne & Snelson, 1988).  

History says that people have always worked together and very few could ever work 
effectively alone. Acting together, people are able to create, work, and compete better 
than they can on their own (Spicer, 1998). The question is how can companies use 
their abilities to take advantage of growth opportunities and make something out of 
their ideas? When managed well, groups of people stimulate creativity and innovation, 
make an organization more adaptive to market forces, and ultimately tap into the 
organization’s deep intellectual resources, ensuring that the organization thrives 
(Hausschildt & Schewe, 2000). In effective companies, the process of using modern 
technology to overcome distance and time barriers becomes both natural and essential 
in terms of "who knows what." Effective product innovation requires the inputs and 
active participation of players who perform many different functions in the 
organization (Akamavi, 2005).  

Leavitt and Blumen (1995) proposed that improved creativity and innovation were 
among the benefits organizations could gain by using groups. Given this importance, 
researchers have long been interested in studying the characteristics, structures, and 
processes that may enhance the performance of people, groups, and teams (Gladstein, 
1984; Cohen & Levinthal, 1990). A particular interest has concerned the mapping of 
peoples’ characteristics, particularly their innovative orientation (Byrd & Brown, 
2003). Although there is a strong awareness of the delicate role people play in 
successful innovation, both academia and industry battle to avoid repeating their 
predecessors’ mistakes (Cooper, 1999). 

1.2.3 Critical Success Factors 
What makes certain products winners? And what is it that determines product winners 
from losers? In the early 1990s almost 90% of the nearly 16,000 new products being 
commercialized did not reach their business objectives (Balachandra & Friar, 1997). 
Intensified market rivalry has also stressed the incitements to why products’ failure rate 
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seem to amplify. Past studies have distinguished a more modest drop-out rate, in the 
ratio of 25-45 percent (e.g. Crawford, 1979; Booz, Allen, and Hamilton, 1982), 
whereas recent studies has drastically enhanced that figure to approximately 90 percent 
(e.g. Balachandra & Friar, 1997; Trott, 2005).  

Understanding the critical factors behind successful innovation is important for two 
reasons: it provides guidelines for the screening of new-product projects; and it leads 
to insights into the way the new-product project should be managed (Cooper & 
Kleinschmidt, 1987). Over the past few decades, numerous attempts have been made 
to discover the critical factors that will indicate success or failure of R&D projects and 
new product introductions (i.e. innovation) (Balachandra & Friar, 1997). Studies show 
that the list of factors of significant effects is very long (Hippel, 1988; Balachandra & 
Friar, 1997). Also, the magnitude of significance and direction of influence varies 
greatly and, given differences in context, the meaning of similar factors may also vary.  

Some scholars have raised the idea of categorizing critical success factors in 
compartments of controllable and uncontrollable (i.e. Montoya-Weiss & Calantone, 
1994; Cooper 1999). This has allowed some more controllable success factors to be 
considered actionable, due to their nature of having direct affect on project’s 
execution. To distinguish critical success factors it has become fundamental to 
somehow track progression concerns. This sort of tracking (e.g. validation, decision 
points, and stage-gate) has been increasingly recognized among academics during the 
last years (e.g. Cooper, 1999; Mudrak, van Wagenberg & Wubben, 2005). Based on 
Griffin & Page’s (1993) study there exist a polarized view in how to address success 
generating causes. Whereas researchers tend to interpret an overall impact, 
practitioners rather concentrate on specific project results to determine success or 
failure. Nevertheless, this call for additional research attempts by researchers’ to better 
align with practitioners’ ambition of easy operational application.  

1.3 SMEs  
Approximately 20% of all commercialized ideas originate from what Schumpeter 
(1934) labeled Innovators: single individuals who, inconsistent with normal tendencies, 
introduce new technological processes or products (Lindholm, 1994).  SMEs’ capacity 
to meet growing customer expectations is based largely on their ability to innovate 
and deliver new products at competitive prices (O’Regan, Ghobadian, and Sims, 
2006). SMEs have the ability to innovate effectively (Harrison & Watson, 1998) and 
develop new products more rapidly than larger firms (Vossen, 1999 and Storey & 
Easingwood, 1998). However, many SMEs still fail to see the opportunities and 
advantages available to them, such as the flexibility of customizing products to 
consumers’ requirements, an advantage adopted by larger firms. Actually, SMEs are 
claimed to innovate differently than large companies do and the interactions of SMEs 
have a strong tendency to be informal and trust based (Tödtling & Kaufmann, 2001). 
SMEs’ failure to capture opportunities is paraphrased in Peters (1997, p. 91) as, ‘you 
miss 100% of the shots you do not take.’  
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Micro, small, and medium-sized enterprises are socially and economically important, 
representing 99% of all enterprises in the EU and providing about 65 million jobs 
(European Commission, 2003). In addition to the obvious importance of SMEs (SGS, 
2002), Swedish SMEs also stress similar prominence concerning employment, export, 
and as major contributor to the GNP (Davidsson et al. (1996). In this thesis, SMEs are 
defined based on the European Commission’s (2003) guidelines: 

Companies with less than 250 employees and an annual turnover of less than 
€40 million 

Compared with larger companies, SMEs rely more heavily in-house on informal, 
rather than formal, innovation (Tidd et al., 2002). SMEs also have fewer resources, 
such as R&D expenditure, and generally face more uncertainties and barriers to 
innovation than large companies (Tödtling & Kaufmann, 2001). Although heavily 
dependent on innovation, SMEs are less capable of making use only of external inputs 
than larger companies (Tidd et al, 2002). SMEs are often unable or unwilling to 
operationalize new concepts and practices due to the preference of their owner-
managers or the lack of relevant resources (O’Farell & Hitchens, 1988). Size seems to 
matter, as large companies have financial support for strategic incentives which 
nurtures creativity and flexibility. In SMEs, resource constraints may diminish such 
acts unless facilitated naturally (e.g. O’Farell & Hitchens, 1988; Freel, 2000). The 
failure of many SMEs to successfully convert research and development into 
innovation indicates that there are many hurdles to overcome in the innovation 
process. For example, Kim and Mauborgne (2000) suggest that such hurdles ‘make or 
break the commercial viability of even the most powerful innovative ideas.’ What can 
SME managers do about these hurdles, and what determines the level and effectiveness 
of the innovation strategies adopted? 

Several research studies (e.g. Rothwell, 1984; Chanaron, 1991; Khalil, 2000) have also 
attested that the rate of innovation by SMEs has grown consistently and seems to be 
slightly higher than that of very large corporations. It is only in recent years that this 
topic has become a subject of interest to academicians and practitioners (Birchall et al., 
1996). There is a paucity of research and consequently a lack of understanding of SME 
needs and requirements, with respect to how SMEs contemplate their innovation 
initiatives (e.g. Oakley, Rothwell & Cooper, 1988; Balachandra & Friar, 1997; 
Akamavi, 2005).  

1.4 Research Problem 
Researchers have shown considerable interest in the area of innovation for some 
decades, with research tracks covering competitive advantage and performance, 
creativity and risk taking, resource allocation, managerial control, and strategy (e.g. 
Amabile et al., 1996; Dougherty & Hardy, 1996; Cooper, 1999; Shoham & 
Fieganbaum, 2002; Byrd & Brown, 2003). Moreover, in studies, innovation has 
repeatedly shown impacts on performance and effects on the very existence of 
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companies (e.g. Roberts, 1999; Doyle, 2002; Amidon, 2003; Mitchell & Coles, 2004). 
Yet, a conclusive theoretical perspective on innovation that comprehensively 
embraces its coverage has been found difficult to match (King & Anderson, 1990; 
Drazin & Schoonhoven, 1996). Thus, the most consistent conclusion found in 
literature regarding innovation is that research results have been inconsistent (Wolfe, 
1994). There is one important exception to this: the increasing awareness that 
innovation is not something static; rather, it is something dynamic (Tidd et al., 2002), 
an evolving process (Hippel, 1975; Mudrak, van Wagenberg, and Wubben, 2005).  

To pursue an innovation, a series of stages has to be completed. These actions 
correspond to what researchers refer to as the innovation process (Myers & Marquis, 
1969; Maidique, 1980; Rothwell, 1994; Chiesa et al., 1996; Tidd et al., 2002; 
Cooper, 1999; Mudrak, van Wagenberg, and Wubben, 2005). Being the ultimate 
carriers of innovation and being capable of backing up each others’ ideas, trigging the 
mindsets people involved in the innovation process, are of central importance 
(Slappendel, 1996; Hausschildt & Schewe, 2000; Amidon, 2003; Byrd & Brown, 
2003). After several studies (i.e. Mansfield & Wagner, 1975; Marquis, 1969; Hopkins, 
1981; Pinto et al., 1987; Cooper, 1993), the notion of finding a single set of universal 
success factors affecting the IP is considered naive (Souder, 1987). Motivated by 
Balachandra and Friar (1997) more research is required concerning the success factors 
and their context dependency.  

Supported by governmental initiatives,5 academia show sincere interest in SMEs’ 
ability to innovate and create new business opportunities (O’Regan, Ghobadian, and 
Sims, 2006; Harrison & Watson, 1998; Vossen, 1999 and Storey & Easingwood, 1998; 
Peters, 1997). Still, many SMEs fail to deliver according to the opportunities and 
advantages available, something that larger companies quickly try to make money off, 
having the muscle to back up such initiatives financially. Although flexibility and 
creativity are advantages of SMEs, the capability of developing new concepts is 
hindered due to preferences, objectives, and relevant resources (O’Farell & Hitchens, 
1988). To support initiatives taken by SMEs a proactive innovation approach provides 
the potential for competitive advantage (Miller & Shamsie, 2001). Yet, most SME 
research focuses on factors that contribute to their survival, such as financing, rather 
than a greater understanding of the growth process and the achievement of sustainable 
competitive advantage (Storey & Easingwood, 1998).  

The failure of many SMEs to successfully convert research and development into 
innovation indicates that there are many hurdles to overcome in the IP. To more 
specifically address the context of the study Davidsson et al. (1996) express Swedish 
SMEs to have substantial impact on national economy (i.e. GNP) and employment 
rate. In a review of previous research on innovation, Shoham and Fieganbaum (2002) 
suggest the need for additional theoretical integration with organizational contexts, an 

5 The European Union aims to be the most economical competitive society in the world in 2010. Means: intelligent 
products and intelligent production, thanks to advancement in ICT (Merx-Chermin and Nijhof, 2005). 
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issue this thesis exploits using Swedish SMEs. Thus, the discussion hitherto motivates 
the research problem to be formulated as: 

Assessing the innovation process of Swedish SMEs 

Few certainties are associated with innovation. However, two factors that are 
increasingly accepted are that innovation is vital for business growth, but that the 
innovation process in most companies is poor (Tucker, 2003). 

1.5 Expected Contributions 
This licentiate thesis aims to provide some brief managerial and theoretical 
implications that, put together, can enhance overall knowledge of how the innovation 
process can be assessed in SMEs. Hopefully, this thesis will also lay some sort of 
research foundation to build on further. This will be discussed under the section, 
future research that may stem from this study.     

1.6 Disposition of the Thesis 
Before investigating the related literature presented in Chapter 2, an outline of the 
licentiate thesis is given (see Figure 1.1). A marker at the first chapter explains the 
current position, and the arrows indicate the order of the ensuing chapters. After 
constructing the frame of reference and stating research questions (RQs) in Chapter 3, 
the RQs, together with the frame of reference, will then function as guiding tools, as 
the methodology is described in Chapter 4. In short, this chapter will describe the type 
of actions and design templates being used (being a qualitative study with multiple 
cases). Then, in Chapter 5, the empirical study is presented, which is analyzed in 
Chapter 6, with the theoretical framework as the foundation. The final conclusions 
will be given together with the implications in Chapter 7. 



11

Figure 1.1: Outline of the Licentiate Thesis 
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CHAPTER TWO 

2. Literature Review 
This chapter begins by looking at innovation from various viewpoints, then the dimensions of 
innovation, the innovation process, and its characteristics and evolution. Also included are models 
explaining innovation, a description of participating people, and critical success factors. To provide 
a foundation for how the concept of innovation is portrayed, the literature review will begin by 
explaining innovation dimensions. 

2.1 Background 
The control and prediction of markets is exacerbated by a volatile world economy, 
constant changes in consumer demand (Jobber, 1995), as well as growing ecological 
concern about the impact of industry and consumer societies upon the ecological 
environment (Kotler et al., 1996). Add to this scenario the dynamics of rapid 
technological change and convergence of information and communication 
technologies (Freeman, 1997), and it becomes increasingly difficult to develop well 
designed and appropriate new products to meet the complex needs of today’s business 
and socio-economic environment. However, innovation does not necessarily lead 
automatically to positive effects on business performance. This happens, for example, 
when the innovation is introduced, but not exploited within the company. In other 
words it is not sufficient just to introduce the innovation; to gain better business 
performance, the innovation has to produce effective outcomes, such as lower 
production costs or better customer service (Doyle, 2002; Amidon, 2003). To survive 
in this complex working environment, companies need to be flexible and responsive 
to change. If they are not, when they are expected to achieve high levels of 
productivity and efficiency they will be faced with a dilemma.  

The productivity/innovation dilemma is basically two sides of a coin. On one side, is a 
desire and real need for efficiency in order to achieve maximum benefit from existing 
products; on the other, there is some urgency to innovate and change in response to 
new legislation, changes in consumer demand, and new technological opportunities 
(Abernathy, 1978). Something innovators have always been keen on is coming up 
with bright ideas, and eliminating as many risks as possible. Amidon, 2003, among 
others, says that innovation in general equals risky business. Traditionally speaking this 
assumption correlates well as the innovation process has a long history of involving 
huge financial resources and risky activities (Schumpeter, 1942; Galbrait, 1956; 
Comanor, 1967; Kamien & Schwartz, 1975; Scherer, 1980; Scott, 2000). Innovation 
features a wide variety of uncertainties associated with completion, performance, and 
pre-emption by competitors or market-entry issues (Tidd et al., 2002). With 
innovation and change part of a more risky business profile, this is likely to increase 
risk and uncertainty in the short term, thereby reducing a company’s efficiency and 
productivity, even though there may be benefits in the long term if the innovation 
proves successful. Clearly, much depends on the need to reduce the level of 
uncertainty within the company.  
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2.1.1 Innovation Dimensions 
The past decade has witnessed an academic upswing in terms of how most innovations 
stem from the original thought of being a new or innovative idea applied to initiating 
or improving a product or process (Wolfe, 1994; Cooper, 1999; Amidon, 2003,). In 
this sense, innovation is a proposed theory or design concept that synthesizes extant 
knowledge and techniques to provide a theoretical basis for a new concept (Sundbo, 
1998; Bright, 1964). According to Cooper (1998) innovation includes many facets and 
is best described as multidimensional and prominent in a number of dualistic 
dimensions (Cooper, 1998):  

Radical and Incremental 
Product and Process 
Administrative and Technological  

Radical innovations refer to path-breaking, discontinuous, revolutionary, original, 
pioneering, basic, or major innovations (Green et al., 1995). On the other hand, 
incremental innovations are small improvements made to enhance and extend the 
established processes, products, and services. Regarding this dualistic view (Katila, 
2002, p. 307) has made an interesting assertion that this contradistinction does not 
‘necessarily correspond to the more fine-tuned reality’ because ‘radicality is a continuum.’ Thus, 
the proposed argument promotes co-existence between radical and incremental 
innovation. To justify this reasoning, a performance measure may be at hand that 
indicates an increase (or decrease) in the ability of doing a certain task. To determine 
the amount of change in output, it is necessary to obtain a measure of output of the 
item in question, i.e. the organization, product, or process (Knight, 1967). This 
method of determining the extent to which an innovation differs from existing 
alternatives is called performance radicalness. It is defined as ‘the amount of change in 
output that results from one innovation compared with a second one’ (Knight, 1967, 
p. 482). Another measure that determines innovation radicalness is the extent to 
which the structural arrangement differs from existing ones (ibid). Examples of such 
changes can be altered physical design or shifted authority and reward policies in an 
organization.

Product innovation reflects change (Cooper, 1998) and newness (Damanpour, 1991) 
in the end product or service organizations introduce to meet the demands of an 
external user or market. It resembles the introduction of new products that the 
organization produces, sells, or gives away (Knight, 1967, p. 482). Process innovation, 
on the other hand, refers to new elements introduced into an organization’s 
production or service operations that are characterized by changes in the way firms 
produce end products (Knight, 1967; Abernathy & Utterback, 1978; Cooper, 1998). 
Examples of such changes may be found in input materials, task specifications, work 
and information flow mechanisms, and equipment used to produce a product or 
improve a service (Knight, 1967; Abernathy & Utterback, 1978). 
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Based on the notion from Evan (1966), there is a clear distinction between 
technological and administrative innovation because the two concern a general 
contrast between social structure and technology. Technological innovation relates to 
the adoption of a new idea that directly influences the basic output processes, the 
regular work activities (Knight, 1967; Damanpour, 1991). The output process can be 
obtained by leveraging technological innovation (on the product and process side), 
information and communication technology, and organizational changes (Damanpour, 
1991). A number of studies have reported that remarkable improvements on 
innovation outcomes can be obtained by integrating technological, IT, and 
organizational innovation (De Toni et al., 1992; Scott, 2000). Administrative 
innovations include changes that affect the policies, allocation of resources, and other 
factors associated with the organization’s social structure (Cooper, 1998, p. 497). This 
includes many practices and approaches, such as total quality management, just in 
time, total process maintenance, teamwork, and empowerment (Schomberger, 1986; 
Flynn et al., 1996). 

An interference of innovation dimensions, in particular between incremental, product 
and technological, constitutes what has been labeled Disruptive innovations.   

2.1.2 Disruptive Innovation 
Disruptive innovation is the involvement of significant new technologies that require 
a considerable shift in consumption patterns, offering substantially enhanced user 
benefits (Cristensen & Raynor, 1997; Sandberg and Hansén, 2004). Disruptive 
innovations target existing customers with better performance than was previously 
available, either as incremental year-by-year improvements or as technological 
breakthroughs (Christensen & Raynor, 2003). Commitment to disruptive growth 
makes efforts on transformational innovation, which is considered a necessity for 
survival, not an option (Hamel and Välikangas, 2003). The original ideas behind 
disruptive innovation6 stem from disruptive technology, also composed by Christensen 
and Raynor (2003). Nevertheless, although the idea could possibly work when 
launched as a business independent of the parent organization, its scope is limited 
(Denning, 2005). The concept can be sub-divided into lower-end and new-market
disruptive innovations (Christensen & Raynor, 2003).  

Based on the insights of Christensen and Raynor (2003), lower-end disruptive 
innovation is aimed at mainstream customers who have been ignored by established 
companies serving the least profitable customers. To get higher profit margins, the 
company (serving as disruptor) needs to enter a segment where the customer values an 
increase in quality rather than price. To ensure quality requirements, the disruptor 
needs to innovate. Innovation will make the disruptor leave the less-profitable 
segment to pursue the upmarket segment and focus on its more attractive customers. 
For each up-market step the disruptor takes, the market share is squeezed into smaller 

6 Rephrased by the authors because they recognized that few technologies are intrinsically disruptive or sustaining in 
character; rather, it is strategy that creates the disruptive impact. 
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shares than it served previously. Finally, the disruptive technology meets the demands 
of the most profitable segment and brings the company out of the market, turning it 
into a highly sophisticated R&D unit (see figure 2.1).  

Figure 2.1: Disruptive Innovation  
Source: From Christensen and Raynor, 2003, p. 56 

A new market disruptive innovation is often aimed at non-consumption. New market 
disruption takes place when a product that is inferior by most measures of performance 
fits a new or emerging market segment (Christensen and Raynor, 2003). For example, 
the inexpensive Linux operating system has, after years of functionality improvements, 
got to the point where it is threatening to displace the leading commercial UNIX 
distributors.  

According to Christensen and Raynor (2003), disruptive innovation can be difficult to 
recognize. Christensen recommends that existing firms watch for these innovations, 
invest in small companies that might adopt these innovations, and continue to push 
technological demands in their core market so that performance stays above what 
disruptive technologies can achieve. Still, a modern organization threatens to crush 
disruptive new ideas, because they represent a threat to management, to careers, to 
power structures, to customary ways of doing things, to client bases, to brands, and to 
corporate culture (Denning, 2005). 

2.2 The Innovation Process 
To grasp the fundamentals of the IP, it is best to go back in time to when it all began 
(in terms of innovation literature). After Schumpeter (1934) published his beliefs on 
innovation, not much really happened in terms of how the actual development and 
upbringing of new products and processes came about. However, as crisis normally 
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triggers action of some kind, World War II was no exception to that rule. In 1942, 
Schumpeter defined academia’s first recognized innovation process. Roughly, it 
explained how an idea is brought to a market through different stages. This was a time 
when industrial revolution was on the rise and businesses extended their arms to 
academia for the first time to improve their post-war comeback. This became 
illustrated by the evolution of the innovation process. 

2.2.1 First Generation Innovation Process 
During the 1950s and 1960s, the advanced market economies enjoyed unparalleled 
rates of economic growth, largely through rapid industrial expansion. The IP was 
generally perceived as a linear progression from scientific discovery, through 
technological development in firms, to the marketplace (Rothwell, 1994). This first 
generation, or technology push, concept of innovation assumed that ‘more R&D in’ 
resulted in ‘more successful new products out.’ With one or two notable exceptions, 
little attention was paid to the transformation process itself (Carter & Williams, 1959) 
or to the role of the marketplace in the process (Cook & Morrison, 1961). 

2.2.2 Second Generation Innovation Process 
The mid-1960s and early 1970s were a period of intensifying competition, during 
which investment emphasis began to switch from new product and related 
expansionary technological change towards rationalization technological change 
(Clarke, 1974; Mensch et al., 1980). Perceptions of the innovation process began to 
change, with a marked shift towards emphasizing demand-side factors, i.e. the market 
place. This resulted in the emergence of the second generation or ‘market-pull,’ 
which, in literature, is also referred to as ‘need-pull’ (Rothwell, 1994). 

2.2.3 Third Generation Innovation Process 
The period between the early 1970s and mid 1980s was characterized by high rates of 
inflation and demand saturation (stagflation), in which supply capacity generally 
outstripped demand, and by growing structural unemployment (Rothwell, 1994). 
Companies were forced to adopt strategies of consolidation and rationalization, with 
increasing emphasis on scale and experience benefits (ibid). During this decade of 
severe resources constraints, it became increasingly necessary to understand the basis of 
successful innovation because companies’ scarce resources did not allow any further 
wasteful failures (ibid). It was approximately during this period that the results of a 
number of detailed empirical studies of the innovation process were published 
(Hayvaert, 1973; Langrish et al., 1972; Myers & Marquis, 1969; Rothwell et al., 1974; 
Rubenstein et al., 1976; Schock, 1974; Szakasitz, 1974; Utterback, 1994). According 
to Rothwell (1994), for the first time this allowed for the modeling of successful 
innovation processes based on a portfolio of wide-ranging and systematic studies 
covering a plethora of both industrial sectors and nations. Essentially, these empirical 
results provided indications that the technology-push and need-pull models of 
innovation were extreme (Mowery & Rosenberg, 1979). Based on interaction 
between the two extremes, a more general process, embracing both technological 
capabilities and market needs, began to evolve (ibid). This generation of IP focused on 
best practices to get to the very heart of successful IP. Located in the center were ‘key 



18

people’ of high quality and ability, best characterized by their entrepreneurial flair and 
strong personal commitment to innovation (Rothwell, 1994). 

2.2.4 Fourth Generation Innovation Process 
The decade from the early 1980s to the early 1990s was a period of economic 
recovery, with companies initially concentrating on core businesses and core 
technologies (Peters, 1988). The notion of global strategy emerged (Hoad & Vahlne, 
1988), and there was rapid growth in the number of strategic alliances between 
companies (Hagedoorn, 1990; Dodgson, 1993), often with government 
encouragement and support (Arnold & Guy, 1986; Haklisch et al., 1986; Rothwell & 
Dodgson, 1992). This applied not only to large companies, but also to SMEs, which 
started engaging in serious external networking activities (Docter & Stokman, 1987; 
Rothwell, 1991). Companies started to integrate suppliers into the very early stages of 
the IP, at the same time integrating the activities of the different in-house departments 
involved (Rothwell, 1994). In other words, they were working simultaneously (in 
parallel), rather than sequentially (in series) on projects. As indicated in Figure 2.2 the 
example from Nissan focuses on two primary internal features of the process, the 
parallel and integrated features (ibid). 

Figure 2.2: Example of the integrated fourth-generation IP 
Source: After Graves, 1987, p. 232  

2.2.5 Fifth Generation Innovation Process 
Starting in the early 1990s, the fifth-generation process continues to the present. This 
is a result of several key trends, including increasing numbers of international strategic 
alliances (through technology) and collaborative R&D relationships; an increasing 
awareness of supply-chain management; and an increasing level of networking 
between SMEs and large firms, and between SMEs themselves (Zeffane, 1994; 
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Rothwell, 1994). The fifth-generation process resembles networking processes similar 
to those of the fourth-generation IP, with one major addition − the time/cost trade-
off. The use of ICT7 is a natural facilitator for the innovation process, and is often used 
on regular day-to-day operations (Rothwell, 1994; Howells, 1992). In this phase, 
leading companies remain committed to technological accumulation (technology 
strategy); strategic networking continues; speed to market (time-based strategy) 
remains important; companies strive to continually improve integrated product and 
manufacturing strategies (design for manufacturability); greater flexibility and 
adaptability are being sought (organizational, manufacturing, product); and product 
strategies put greater emphasis on quality and performance features (Rothwell, 1994). 
The time/cost trade-off pushes IP towards faster development speed and greater 
efficiency, including internal organizational features, strong inter-organizational 
vertical linkages, and external horizontal linkages. It also enhances the use of 
sophisticated electronic devices (Rothwell, 1994). Taken together, both organizational 
and technological improvements lean against a process of systems integration and 
networking, which, in the words of Rothwell (1994), is characteristic of the fifth-
generation IP.  

2.2.6 Reflections on the Innovation Process 
When Schumpeter (1942) introduced the very first IP it explained how an idea was 
brought to the market through three stages: concept development, product 
development, and market development. This was a linear model, but in contrast to the 
modern IP, which resembles more of a roadmap, blueprint, or game plan, much has 
happened. This roadmap set out the key steps and activities, stage by stage; it defines 
decision points or gates, complete with go/kill and prioritization criteria; and it builds 
best practices (Cooper, 1999). In some companies, such processes have evolved to the 
point where all steps are clearly specified and involve activities, complete with how to
instructions. For example, the market studies that are typically required, how to secure 
product definition, how to make go/kill decisions, and the like (ibid). Certainly, a 
high proportion of today’s companies claim to have a functional IP in place but, 
unfortunately, often the IP does not yield the expected positive results (ibid). 

Empirical studies have shown examples of new product processes that go well beyond roadmaps. Such 
examples have reliable instructions and guidelines, based on proven results, for the project manager to work 
with. In some cases, the product process is totally electronic and paperless: the process manual or 
instructions are on Web pages that the project leader and team can easily access via Intranet. All activities 
are outlined, along with templates for deliverables. The manual is comprehensive and detailed, but the user 
only sees what she or he needs to. As one manager declared: ‘If you can read, you know what needs to be done.’

Source: Cooper, 1999, p. 122

Cooper (1999) has set up a number of conditions for describing a modern IP. In his 
view it is of primary importance not to forget that a process, per se, is not the solution.
Rather, a process is a guide, a roadmap, or an enabler, designed to help people find 

7 For example, e-mail and video-conferencing 
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their own way and reach a solution. Instead, management tends to rely all too heavily 
on the process, and demands strict and mind-numbing adherence to the process, 
regardless of the situation. Secondly, Cooper proposes a process that may lay out the 
tasks and steps clearly. But processes presuppose that project team members and 
management understand what is required in the execution of the process. This 
requires that the skills to execute and understand what constitutes best practices are 
well established among the employees. An impediment, therefore, could be a lack of 
skills and a failure to understand what is required. Third, the process itself may simply 
be of poor quality or badly designed, missing out on the key elements of a high-quality
process. Summarizing the IP evolution, some of the key elements of the modern IP 
are (Rothwell, 1994): 

• integration; 
• flexibility;  
• networking; 
• parallel (real-time) information processing.  

These key elements, with a strong emphasis on cross-functionality and integration, 
have been parts of many IPs developed by researchers (Tidd et al., 2002; Kemp et al., 
2003; Mudrak, van Wagenberg, and Wubben, 2005). With all key elements hinting in 
the same direction, one might wonder whether we have learned from history when it 
comes to working together. Does the modern approach of integrating people from 
diverse backgrounds to obtain the most efficient innovation work? Previously, and in 
the early days of third-generation IP (Rothwell, 1994), numerous studies stated that 
groupings often had stereotypes of the person they were supposed to work with, 
causing conflicts and maintaining social distance (Shibutani, 1971; Clarke, 1974; 
Twiss, 1992; Biller & Shanley, 1975). It can be very tough to put a finger exactly on 
what socio-cultural differences act to undermine effective integration (Harrison, 1980; 
Gupta, Raj, and Wilemon, 1986). According to Souder (1977), R&D’s perception of 
people with marketing skills is that they place too much emphasis on conjecture, 
hearsay, and gut feeling. 

Marketing is mostly interested in products that are likely to be market successes, 
although they may bring marginal returns to the company. R&D is more interested in 
radical breakthrough projects and exciting, or at least “significantly new,” products. 
To use technical performance for performance’s sake does not necessarily lead to 
successful products; it rather highlights differences in preferences, acting as a factor 
influencing the degree of integration achieved (Maidique, 1984). By improving the 
understanding and integration of similarities between R&D and marketing managers, 
with respect to the types of projects preferred, the greater the integration effects will 
be (Gupta, Raj, and Wilemon, 1986). 
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2.2.7 Interaction and Networking in the Innovation Process 
Research has shown a strong recognition that collective thinking often triggers 
individual ideas and mindsets. People are able to create, work, and compete better by 
working together, rather than alone (Spicer, 1998). In today’s IP increasing numbers 
of people are participating in networks (Wolfe, 1994; Slappendel, 1996); this 
participation involves distinctive norms, cultural values, and interests in the innovation 
process (Scarborough & Corbett, 1992; Spender, 1989). People who work together 
act like nodes with links, formalizing a network of different role settings (Caputo et 
al., 2002). Networking between people, government, agencies, and especially other 
companies has strengthened their respective positions. Innovation activities based on 
group, team, company, or national level create flows that today, without boundaries, 
are a source for creating competitive advantage (Amidon, 2003). Hence, inter-
organizational networks consist of clustered business units, held together by market 
mechanisms and stakeholders’ interests (Santos, Doz, and Williamson, 2004). 

Networking could be used as a way for traditionally bureaucratic organizations to 
become more innovative (Yarnell and Peterson, 1993). According to Zeffane (1994) 
previous research shows examples of extended alliances among banks, travel 
companies, airlines, or large government organizations. Through such extensions, 
some companies are moving rapidly towards situations where the customer is also a 
user of the system and gets the opportunity of some involvement in enterprise-critical 
projects (Santos, Doz, and Williamson, 2004). In that sense, the concept of 
networking as a new organizational form is a unique combination of strategy, 
structure, and management. It is a dynamic process. The process may be further sub-
divided into the internal network, which applies to a single organization, and the 
stable network, which involves partial outsourcing for flexibility’s sake and some 
shared assets, but is still dedicated to a particular core business. From this perspective, 
firms use a variety of strategies to create an alliance with other firms, through people 
who can help their business grow.  

This process involves a variety of means and instruments, which include networking 
with friends and colleagues, joining professional organizations, hiring skilled 
professionals for special needs, client referral development, and the use of sophisticated 
information systems-networks (Zeffane, 1994). Networks transform the roles of 
employees in organizations (Yarnell & Peterson, 1993; Zeffane, 1994). This way, 
back-office personnel have moved to the front, and the never-ending advancement in 
technology has forced many to change their career paths. In the long term, enterprise 
networks may extend beyond the frontiers of the organization to include business 
partners (Zeffane, 1994). This study focuses on the intra-organizational aspects of sub-
networks and the interrelation of people involved in the IP.  

The importance of interaction in innovation processes makes it clear that networking 
is an essential means of information exchange and learning. According to Winkler 
(2002), the specific tasks of network coordinators include communicating the necessity 
and advantages of inter-organizational cooperation to the partners, motivating the 
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actors involved in the network, and coordinating network activities. Hence, network 
coordinators occupy a function as motors of the network by keeping it operational. 
Similarly, Boos and Heitger (1996) describe network coordinators as social architects, 
whose particular task is the maintenance of communication structures.  

2.2.8 Models of the Innovation Process 
Since Schumpeter (1942) first defined the innovation process, a number of influential 
models describing the process have followed. In Table 2.1, a short summary is 
provided to define the content and phases included in those processes. These models 
have provided insights and new ways of thinking that have influenced more recently 
developed IPs, and are described later in this section. 

TABLE 2.1: Influential innovation models 
Schumpeteria
n Three-way 
Model 

(Schumpeter, 
1942)

The Three-
step Process 

(Myers and 
Marquis, 1969) 

The
Segmented, 
Value Build-
Up View of 
Commercializ
ation 

(Jolly, 1997) 

DuPont 
Process 

(As explained 
by Jolly, 1997) 

Innovation 
Journey 

(Van de Ven et 
al., 1993) 

Stage-gate 
Model 

(Cooper, 1993; 
1999)

 1. Idea 
generation 

1. Imagining 1. Idea 1. Gestation 
(imagining/idea
s)
2. Shock 

1. Idea 
generation 

1. Concept 
development

2. Problem 
solving

2. Incubating 2. Scouting 3. Plans 2. Preliminary 
investigation 
3. Detailed 
investigation 

2. Product 
development

 3. 
Demonstrating 

3. Project 
4. Prototype 

4. Proliferation 
5. Setbacks 
6. Criteria shift 
7. Fluid 
participation of 
organization 
personnel 
8. Investors/top 
management 
9. Infrastructure 
development

4.
Development
5. Testing & 
validation 

3. Market 
development

3.
Implementation 

4. Promoting 5. Introduction 
&
commercializati
on

 6. 
Commercializat
ion

  5. Sustaining 6. Product 
support 

11. Adoption 
12.
Termination 

7. Post 
implementation 
review (gate 
phase)

The earlier linear models (Schumpeter, 1942; Myers & Marquis, 1969) are weak in 
empirical testing and have clearly differentiated boundaries. In contrast, neither Jolly 
(1997) nor Van de Ven’s (1993) study suggests that there is a generalized pattern with 
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respect to the order in which the stages occur, but rather that the pattern of 
development is neither clear nor sequential and that it is not easy to identify 
boundaries between the stages. To date, research has attempted to derive a 
comprehensive model of what leads to success or failure (Cooper, 1999). According to 
Cooper (1993), strategy formulation is an essential activity, but because it is macro by 
nature, strategically oriented as opposed to a process or tactics, it is superimposed on 
top of the IP model. This way, a comprehensive model usually includes a list of factors 
contributing to the success or failure of a new product or an R&D project. With 
people interacting with internal colleagues, external partners, and stakeholders, a 
blueprint of the ongoing activities has become increasingly popular in recent years 
(Chiesa et al., 1996; Teece, 1996; Cooper, 1999; Tidd et al., 2002; Kemp et al., 2003; 
Mudrak, van Wagenberg, and Wubben, 2005). According to Cooper (1993, p. 95), 
companies increasingly consider ‘stage-gate systems to manage, direct and control their 
product innovation efforts’.

According to Cooper (1999), the stage-gate process involves a two-part decision-
making procedure. Hence, it is important first to evaluate whether the project is 
worth continuous monitoring and support. If agreed upon, then it normally becomes 
a question of prioritization and investigation of the availability of resources. Based on 
the interpretation by Cooper (1993), gates have a common format that includes three 
important elements (Table 2.2). 

TABLE 2.2: Gate formats of the Innovation Process 
Deliverables A list of gate-specific input objectives that must be reviewed in order to 

proceed.
Criteria A set of hurdles, criteria, or questions on which the project is judged. 

Similar to deliverables, the criteria consist of a standard list of specifics. 
Financial and qualitative characteristics are considered at each gate.  

Outputs A decision (go, kill, hold, recycle) regarding an action plan or path 
forward.

Source: From Cooper, 1993, p. 184 

Quality checks throughout the process involve the need to justify actions according to 
a project’s reality potential − whether it is worth the effort and if it will produce a 
successful product (see Figure 2.3). Hence, the reality check is made by screening the 
project’s potential in relation to strategic alignment, feasibility, company policies, and 
potential variables (i.e. legislation/regulation or emerging technology) (Cooper, 1993).  
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Figure 2.3: The Two-part Decision Process 
Source: From Cooper, 1993, p. 190 

The efforts of creating an organized model of the innovation process are based on the 
assumption that an innovation process can be structured (Webb, 2002; Stratton & 
Mann, 2003). According to Mudrak, van Wagenberg, and Wubben (2005), the IP 
should include phases of scanning, strategy, resourcing, implementation, and learning 
and re-innovation. Furthermore, this innovation process should be embedded in the 
organizational environment and supportive organizational context (ibid).  

Among the more recent attempts, Chiesa et al. (1996) have developed an empirically 
well-tested innovation process model (Figure 2.4) that addresses the managerial 
processes and the organizational mechanisms through which innovation is performed. 

Figure 2.4: Processes of Innovation 
Source: From Chiesa et al., 1996, p. 89 
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The model identifies four core processes: concept generation, product innovation, 
process innovation, and technology acquisition; and three enabling processes: the 
deployment of human and financial resources, the effective use of appropriate systems 
and tools, and senior management leadership and direction. According to Chiesa et al. 
(1996), the outcome from these core and enabling processes is performance in terms of 
innovation and the resulting competitiveness in the marketplace. 

Chiesa et al. state that the process of innovation is strongly related to market focus 
involving the continuous monitoring of customers, competitors, and market trends. 
The authors state that the four core processes are interrelated (indicated by the arrows 
shown) in any innovation, and their process-based technical innovation model 
indicates that market focus is related to a company’s innovation success (ibid). This 
seems to suggest that their innovation model can be applied to companies that are 
market-oriented or want to be market-oriented (ibid). Although the core and enabling 
processes impose strong interrelationship between the related concepts, the flow 
rationality imposes signs of incompleteness. In relation to the Chiesa model, Mudrak, 
van Wagenberg, and Wubben (2005) centralize their efforts to the dynamic sequential 
process that a great many of today’s scholars acknowledge (see Figure 2.5). Hence, 
their proposed model is a result of several empirically well-applied innovation models 
(Teece, 1996; Tidd et al., 2002; Kemp et al., 2003). 

Figure 2.5: The Innovation Management Model 
Source: From Mudrak, van Wagenberg, and Wubben, 2005, p. 176 

Comparable to the Chiesa model, the ‘innovation management model’ (Figure 2.5) 
implies that project success is an outcome of the ability to align IP activities with the 
enabling supportive environment. In terms of the organizational environment, the 
organization focuses on developing, using, maintaining and extending the enabling 
routines for effective implementation mechanisms and structures, effective external 
linkages, strategic approach to innovation, and supporting organizational context for 
the innovation process (Mudrak, van Wagenberg, and Wubben, 2005).  
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In the innovation management process, five phases are distinguished within the input, 
throughput, and output. The scanning phase involves detecting signals in the 
environment about the potential for change. The strategy phase consists of linking the 
relevant signals with the organization’s overall business strategy and core 
competencies. The resource phase involves combining new and existing know-how 
(available within and outside the organization) and other tangible and intangible 
resources to offer solutions to the problem which realize strategic decisions. The 
implementation phase includes enabling routines, activities, and tools for the project 
execution, and market development. Finally, there is the learning and re-innovation 
phase. Learning represents a reflection on the process, in terms of greater awareness 
and know-how. Re-innovation is essentially building upon earlier success but 
improving the next generation with revised and refined features (Mudrak, van 
Wagenberg, and Wubben, 2005).  

2.3 People  
Throughout history people have always been responsible for their actions. With the 
human mind’s capacity for creativity and problem solving, no computer or artificial 
intelligence can compete with our innovativeness. Therefore, people, not machines, 
are the most suitable agents for creating ideas, and promoting or rejecting them. Ideas 
carry the human spirit throughout the dynamic process of innovation. Based on the 
innovative thinkers’ creative acknowledgement and willingness to accept various 
degrees of risk, their ability to diffuse innovation has been of central concern (Byrd & 
Brown, 2003).  The active support provided by these key people fosters innovation 
and its ultimate success (Hausschildt & Schewe, 2000). What most companies 
probably desire is sustainable innovation, but to achieve it members of their 
organization must apply their know-how from one domain to another (Hargadon & 
Sutton, 2000). These are the people that trigger the status quo and strive towards 
change, whether it is a sudden idea or something that is committed to improvements. 
People who strive for their cause are inevitably innovative. Literature recognizes and 
acknowledges these innovative spirits with great respect, although the labels used vary.  

2.3.1 Desirable Characteristics 
People eager to pick up new skills or know-how are suggestively placed in situations 
that expose them to problems that require their special competence to solve (Knight, 
1967). Since people are the sources of improved creativity and innovation, researchers 
have been interested in studying the characteristics and processes that may enhance the 
performance of people, groups, and teams (Leavitt & Blumen, 1995; Gladstein, 1984; 
Cohen & Levinthal, 1990). Nevertheless, people involved in innovation keep 
repeating the same mistakes made in the past. And, according to Cooper (1999), there 
is only minor evidence that success rates or innovation activity such as R&D 
productivity has increased very much.  

In previous research, Knight (1967) makes the following conclusions about the 
creative problem-solving process: 
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Creative problem solving appears to be a high-risk activity, one which is often 
erratic and unpredictable. 
Creative people appear to have a detached devotion to their work; they have a 
deep commitment to the problem they are trying to solve, yet they are not so 
deeply immersed that they are unable to see the problem from a broader 
perspective. 
Creative people are receptive to all kinds of ideas. They will consider them and 
judge them on their merits. 
Creative people rely on free exploration in that they actively go out and search 
for new alternatives, advice, ideas, and opinions from a wide variety of sources. 
Creative individuals appear to commit themselves to a specific solution to their 
problems later than their less creative counterparts. 
Creative people tend to be non-conformists, and question authority and 
existing solutions to problems.  

With creative people an organization becomes more adaptive in terms of 
unpredictable market forces, and together they team up in the organization’s deep 
intellectual resources, ensuring that the organization thrives (Hausschildt & Schewe, 
2000). Yet, all people in an organization are not equally innovative or willing to take 
risks, for that matter. Luckily, people have different preferences that naturally embody 
certain characteristics and behaviors. It is the combination of creative and risk-taking 
individuals that spurs innovative teams to create prosperity for companies (Byrd & 
Brown, 2003). By knowing individuals’ innovation orientation, the job of putting 
functional innovation teams together is enhanced. Still, is it possible to distinguish a 
differentiated set of individual characteristics relating to innovative capabilities? Byrd 
and Brown (2003) have defined eight ‘innovative orientation profiles.’ These are 
briefly explained below, together with how they can create value for organizations. 

Challengers are high risk takers, yet are low in creativity. They tend to be 
straightforward and outspoken in their style, and understand the need for risk.  

Sustainers are capable of producing voluminous amounts of repetitious work. They 
provide much-needed practical reality in times of change. They maintain the tried-
and-true because the past generally holds the best lesson. 

Innovators are capable of both high creativity and risk taking. They are able to ‘sense’ 
breakthrough products, seemingly on the cutting edge of new ideas, and show little 
fear.  

Dreamers are high on creativity and low on risk taking. They are the comfortable, 
creative ones, with a lot of ideas, but who rarely suggest them unless asked. Often they 
belong to the most underutilized group in an organization. 
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Modifiers are moderately creative and moderate on risk taking. They can virtually take 
anything, and make improvements by adding to the existing ideas. Modifiers suggest 
improvements within limits in which they would be willing to work. 

Practicalizers are high on risk taking and moderate on creativity. They are action-
oriented and make ideas work because they are prepared to take more risks. This way 
they tend to accomplish what they set out to do and, therefore, are also easily accepted 
as change-makers. 

Synthesizers are quite creative and moderate-to-high risk-takers. They have a unique 
ability to see combinations of functions, processes, and people that others are unable to 
conceptually blend. Their combining ability contributes to incremental, not 
breakthrough, innovations.  

Planners are moderately creative but low risk-takers. They think of ways creative ideas 
can be used without taking risks. They are highly structured, almost rigid to some, and 
are well suited for consulting or teaching. 

It is important for organizations to balance their innovative orientations (Byrd & 
Brown, 2003). Hence, a fundamental challenge resides in an inquisitive approach of 
nurturing an environment that fosters creativity, and simultaneously provides a stable 
foundation for business efficiency (Trott, 2005). Nowhere is it more apparent than in 
R&D management that people need to question the accepted way of working and 
challenge traditional wisdom for companies to excel (ibid).

2.3.2 Role Orientation  
Successful innovation involves the quality and ability of people with strong personal 
commitment to innovation and improvements. Research concerning the IP features a 
multitude of concepts for analyzing the role of key actors in innovation processes 
involving inter-organizational cooperation, such as gatekeepers (Allen & Cohen, 1969), 
boundary role persons (Adams, 1976; Tushman, 1977), change agents (Rogers, 1995), and 
promoters (Hauschildt & Schewe, 2000; Witte, 1973). Several other studies have also 
cited the strong contributing factor played by certain individuals. These include such 
people as product managers, new product managers, technical champions, executive 
champions, and others in similar roles (Madique, 1980, 1984; Rothwell, 1994; 
Snouder, 1981, Martin & Horne, 1993). The reason for this is that without their 
strong personal commitment to, and enthusiastic support for, an innovation, a number 
of potential innovations would have been turned down repeatedly, in many cases due 
to people’s natural resistance to change (Johne and Snelson, 1988).  

With a dynamic perspective on role types, key people change roles throughout the 
innovation process (Hausschildt & Schewe, 2000). Illustrated by the movement 
upward in organizations, more people get involved as the influence of the carriers 
travels up in the organizational hierarchy (see Figure 2.6). Crucial to the efficiency of 
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the innovation process is the increasing involvement of technical promoters (Hausschildt 
& Schewe, 2000) in concept formulation, actual development, and testing. 

Figure 2.6: The Changing Roles of Key Persons in the Innovation Process 
Source: Modified after Hausschildt and Schewe, 2000, p. 101 

In contrast to each other, the champion concept assumes the existence of one person 
as the motor of an innovation process, whereas the promoter model distinguishes 
between key functions and key actors (Hausschildt & Schewe, 1999). A majority of 
the innovation literature refers to some kind of champion rather than a promoter 
(Myers & Marquis, 1969; Burgelman, 1986; McGrath & Romeri, 1994; Rothwell, 
1994; Mumford et al., 2002; Lefley, 2006). Although the similarities are strong, most 
of the previous literature is dominated by the champion concept.  

2.3.3 Role of the Champion 
Employing a champion that nurtures and protects a potentially new product from idea 
to launch is more effective in addressing resistance to change (Martin Jr & Horne, 
1993). Frost and Egri (1991, p. 270) describe the importance of committed people as: 
‘Without dedicated champions, ideas for product innovations may remain dormant for future 
development and implementation.’ Schön (1963, p. 84) aptly comments on the 
importance of personal commitment in the early phases, even before an idea has been 
evaluated: ‘A new idea either finds a champion or dies.’ Field and case studies of 
innovation highlight that champions, individuals who informally emerge to actively 
and enthusiastically promote innovations through the crucial organizational stages, are 
central to the successful implementation of an innovation (e.g. Achilladelis et al., 1971; 
Burgelman, 1986; Markham et al., 1991; Day, 1994; Rothwell, 1994; Griffin, 1997; 
Ettlie , 2000; Howell & Shea, 2001). To overcome the social and political pressures 
imposed by an organization and convert them to their advantage, champions 
demonstrate personal commitment to the idea, promote the idea with conviction, 
persistence, and energy through informal networks, and willingly risk their position 
and reputation to ensure the idea’s success (Schön, 1963; Maidique, 1980).  
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Since champions emerge informally to promote innovations (Schön, 1963; Tushman 
& O’Reilly, 1997), they may be viewed as going ‘above and beyond the call’ and acting 
beyond their normally prescribed roles to contribute to innovation products and 
processes. Thus, flexible role orientation and integrated understanding may be related 
to the contextual behavior of champions. Burgelman (1983, p. 238) explains that 
champions, to be articulate and convincing, have their own master strategy for an idea 
in terms of ‘acting as scavengers, reaching for hidden or forgotten resources to demonstrate 
feasibility.’ Champions also establish and maintain contact with top management, to 
keep them informed and enthusiastic about the project. Similarly, McGrath & Romeri 
(1992) observed that a new venture idea requires a champion to exert social and 
political effort to galvanize support for the concept. Galbraith & Nathanson (1978) 
noted that champions engage in coalition building to secure organizational support for 
the innovation. In their study of champions’ personality traits, influencing tactics, and 
leadership behaviors, Howell and Higgins (1990) reported that champions could be 
distinguished from non-champions by communicating a clear vision of what the 
innovation could be or do, displaying enthusiasm about the innovation, demonstrating 
commitment to it, and involving others in supporting it. 

The champion plays a decisive role in implementing new ideas on different levels of 
the organization. Hausschild & Schewe (1999) acknowledge the champion’s role to be 
persistent in promoting the innovation, securing resources, and involving and 
motivating others to support the innovation. However, to be effective in their 
promotional activities, champions need a broad set of skills that include an 
understanding and fit between the innovation and the organizational context. Thus, in 
addition to idea promotion and implementation, champions may also be involved in 
the first stage of the innovation process, idea generation (Myers & Marquis, 1969; 
Mumford et al., 2002). To exemplify this, the study by Dean (1987) states that the 
decision processes for adopting advanced manufacturing technology has different 
antecedents. In greater detail, the champions tend to rely on a variety of influence 
tactics, including rational justification, repeated informal expression of enthusiasm and 
confidence about the innovation, and sharing of information with possible coalition 
members (ibid). In their analysis of the process of championship, Howell and Higgins 
(1990) asserted that champions build support for an innovation through formal 
presentations at management meetings and informal encounters in hallways, at coffee 
breaks, over lunch, or dropping by offices. Therefore, it is likely that champions rely 
on both formal and informal selling channels to promote an innovation to key 
stakeholders.

To contribute to idea generation and promotion, champions must have a broad 
knowledge and vision of their role (Mumford et al., 2002). Indeed, to motivate others 
to innovate and to tailor their arguments to promote the innovations effectively, 
champions may need to adopt multiple perspectives and work collaboratively with 
people, a concept referred to as “perspective taking” (Parker & Axtell, 2001). 
Perspective taking involves seeing and understanding ‘organizational and environmental 
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events from multiple rather than single perspectives’ (Parker & Axtell, 2001, p. 1086). 
Integrated understanding and flexible role orientation have been proposed as 
antecedents to perspective taking (Cross, Nohria and Parker, 2002). Integrated 
understanding is explained by the know-how about the work environment, whereas 
flexible role orientation considers how broadly people define their roles in terms of 
ownership and accountability. Parker and Axtell (2001) reported that integrated 
understanding and flexible role orientation predicted perspective taking, and that 
perspective taking was positively related to employees' contextual behavior; that is, 
cooperative and helping behaviors towards others.  

2.4 Critical Success Factors 
The outcome for product innovation is a marketable product. But what can be learnt 
from the past when developing future successes? Studies show that a profound 
majority of all commercialized products fail to achieve their business objectives (e.g. 
Griffin & Page, 1996; Balachandra & Friar, 1997; Trott, 2005). In this section, the 
microscope is put on the state of product innovation, in terms of the fact that product 
innovation does not happen as well as it should. Cooper (1999) express that the critical 
success factors are, indeed, noticeably absent from typical new product projects. 
Modern innovation theories and related theories have repeatedly emphasized the 
interactive practice of innovation and the relation between firms and their 
environment (Doloreux, 2004). This is related to the demonstration of the interactive 
and systemic nature of innovation, which argues that innovation processes are not 
isolated in their origins, but rely on a variety of factors, internal and external to the 
firm (Edquist, 1997; Smith, 1994; Kline & Rosenberg, 1986). External relations 
formed with other producers, suppliers, universities, research institutes, and local 
support organizations can be the source of new ideas for innovation and technological 
productivity. Consequently, innovative networks have become a persistent 
organizational phenomenon in industrial organization processes (Doloreux, 2004).  

“If you cannot remember the past you are condemned to repeat it.” [unknown] 

Research into why new products succeed, why they fail, and what distinguishes 
winning businesses has been undertaken for decades (Cooper, 1999). The question is 
whether we learn from previous mistakes. Today’s new product project teams and 
leaders seem to fall into the same traps that their predecessors did. In fact, little 
evidence suggests that success rates or R&D productivity have increased very much. 
After a myriad studies into new product performance, almost every product developer 
should be able to list the 10 or 15 critical success factors that make the difference 
between winning and losing.  

Still, the same mistakes are made repeatedly. The success factors are invisible; they are 
not found in typical business practices. Recent studies reveal that the art of product 
development has not improved all that much – that the voice of the customer is still 
missing, that solid up-front homework is not done, that many products enter the 
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development phase lacking clear definition, and so on (Cooper & Kleinschmidt, 
1995).

From a historical perspective, a great many studies (Cochran & Thompson, 1964; 
Maidiqiue & Zirger, 1984; Mahajan & Wind, 1992; Balachandra & Friar, 1997) have 
found innovative products to be more successful when they are commercialized. On 
the other hand, researchers have found innovative products more likely to fail than less 
innovative products. Nevertheless, the relationship between innovativeness and 
commercial success is not linear but rather U-shaped (Cooper & Kleinschmidt, 1995). 
In other words, the single relationship between success and innovation is uncertain.  

2.4.1 The Critical Parameters 
Confronted by a competitive market place, indicators of performance can utilize the 
way products are meeting customer demands. This way, a set of three critical 
parameters has been found to serve this purpose. These parameters are quality, cost, 
and timing (Cummings, 1998), where: 

Quality is the ability of a product to meet the customers’ expectations. 
Cost is the fully accounted cost of manufacturing the product. In a competitive 
market, this cost will determine the profit that the manufacturer will make, and 
thus it is fundamental to the success of the business. 
Timing is the lead time of the product, or the amount of time taken to get the 
new product designed, developed, manufactured, and into the market.  

Figure 2.7 Three Critical Parameters 
Source: From Cummings, 1998, p. 26 
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the specification of cheaper materials, but this might result in substandard performance 
and thus a loss of quality. Moreover, shorter product lead time can be achieved by 
reducing the scope of the design and development process, but again product quality 
may suffer as a result (ibid). The quality of a product could potentially be improved by 
increasing the amount of time spent in the development stage, but clear impacts of this 
would be to increase the lead time and cost of the product (ibid). In a competitive 
market it is not acceptable to sacrifice any one of these needs; all are important, and 
the competitive challenge is to meet all three. The manufacturer who does this better 
than his competitors has the edge (Cummings, 1998). 

Cummings’ belief in the no-win parameters provides a holistic view of the more 
critical success factors other researchers frequently mention (Balachandra & Friar, 
1997; Neely et al., 2001; Cooper, 1999; Snelson, 1988; Cooper & Kleinschmidt, 
1995). In the continuation of this thesis we will regard both their described factors in 
terms of critical success factors both for convenience and to minimize confusion, but 
foremost because they refer to similar factors. Several studies have attempted to 
discover the critical factors affecting the success or failure of new product 
introductions. Some of these factors are regarded as controllable from within the 
organization while others are external and uncontrollable (Balachandra & Friar, 1997). 
According to Balachandra and Friar (1997) most studies identify a set of factors, based 
on the literature or common sense, that have some influence on the success of 
projects; these studies select a sample of projects and evaluate the factors for these 
projects. They then perform statistical analysis to identify the significant factors (ibid).  

2.4.2 The Contextual Factors  
Depending on the nature of a project, different factors are likely to be more important 
than others. Thus, Balachandra and Friar (1997) have constructed a contextual model 
for product innovation projects proposing three contextual dimensions – type of 
market, type of innovation, and type of technology. Hence, the contextual nature of 
the project also determines how the project is managed. For example, if the project is 
planned for an existing market, and with incremental innovation, then one needs to 
set up a more organized project management with specific time and cost schedules, as 
most of the steps in the development phase are well known, and the firm has 
experience (Cummings, 1998). On the other hand, when an unfamiliar technology is 
involved, one has to have a more flexible organization for the project in the radical 
innovation category. The time and cost schedules may have to be flexible in such a 
situation.

In many cases, identifying the contextual variable combination of a product 
innovation project is not easy. One has to determine the type of innovation, the 
nature of the market, and the type of technology of the planned new product. Even in 
some of the simplest situations there are many subjective factors to be considered in 
making such evaluations. Without proper identification of the factors, one may make 
incorrect classifications, which can result in choosing the wrong factors as being 
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important; the management approach selected may also be wrong, leading to 
innovation failure.

Consideration must also be given to a proportion of exogenous factors, which depend 
mainly on public policies and infrastructure, and impact on both the firm’s capacity to 
innovate and innovation itself (Neely et al., 2001). Taken from the framework of 
Neely et al. (2001), the external factors that impact a firm’s capacity to innovate are: 
active local business networks, help in finding R&D partners, contact with 
universities, business support agencies, access to tech-scientific interpreters, and access 
to a science base. On the other hand, the external contextual factors that impact on 
innovation are: the cost of money and its evolution, government and public loans and 
grants, the presence of venture capitalists, funding from banks, and the presence of an 
economic environment that encourages innovation (ibid). 

2.4.3 Distinguishing Success Factors 
The 7S Framework (Skills, Strategy, Structure, Shared values, Style, Staff, and System) 
by McKinsey has been found actionable on an organizational level, and thereby 
affecting innovation. According to Snelson (1988), the framework enables know-how 
about the existence of certain factors that support managerial decision making, and 
improves innovation, helping it to become faster and more efficient. However, since 
many of these factors are relatively broad and applicable in most contexts, other 
frameworks describing the direct relationship between factors and response need to be 
considered in an innovation-related context. In terms of the product innovation 
process, enabling features concerns the emerging fifth-generation IP. Rothwell (1994) 
explains these features as underlying strategic elements and primary enabling factors: 

(1) Underlying strategic elements:  
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. 

(2) Primary enabling features:  
Greater overall organization and systems integration: 

– parallel and integrated (cross-functional) development process 
– early supplier involvement in product development 
– involvement of leading-edge users in product development 
– establishing horizontal technological collaboration, where 

appropriate  
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Flatter, more flexible, organizational structures for rapid and effective 
decision making: 

– greater empowerment of managers at lower levels 
– empowered product champions/project leaders  

Fully developed internal data bases: 
– effective data-sharing systems 
– product development metrics, computer-based heuristics, expert 

systems 
– electronically assisted product development using 3D-CAD 
– systems and simulation modeling 
– linked CAD/CAE systems to enhance product development 

flexibility and product manufacturability  
Effective external data link: 

– co-development with suppliers using linked CAD systems 
– use of CAD at the customer interface 
– effective data links with R&D collaborators 

According to Cummings (1998), several studies attribute similar importance to a 
number of innovation-critical elements. Many of the studies include an analysis of the 
creative process that precedes innovation. Thus, as a logical inclusion, creative ideas 
are needed to nurture the existence of innovation. Cooper (1999) describes how three 
basic phases can divide critical elements into clusters (Figure 2.8). 
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Figure 2.8: Critical Factors in Phases of Innovation 
Source: Adopted from Cooper, 1999, p. 113 

Based on Cooper’s (1999) interpretation, Figure 2.8 highlights (in grey) the zone 
where innovation takes place. Thus, the grey zone represents an area including 
fundamental innovation factors, whereas the transparent zone represents creative 
enablers responsible for the formalization of ideas. An expansion of the ‘grey’ upwards 
(creativity phase) is possible, depending on who defines innovation and its activities. 
However, the actual starting point of where an innovation begins, formalization 
(development) of ideas, has been the target of several innovation models (Jolly, 1997; 
Van de Ven, 1993).   
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What are these critical success factors that are so noticeably absent in most businesses’ 
new- product projects? Deciding which projects to promote will inevitably result in 
dropping others. In a review by Trott (2005) the dropout rate for R&D projects 
showed that for one successful product it took approximately 60 evaluated ideas 
(Figure 2.9). 
                         

Figure 2.9: Dropout Rate for R&D Projects 
Source: After Trott, 2005, p. 297 

In previous studies, acknowledged scholars (Booz, Allen, and Hamilton, 1982; 
Cooper, 1993) have distinguished a failure rate somewhere of the order of 25 to 45 
percent. In alignment with Trott’s (2005) study, other attempts (Page, 1991) confirm 
the high failure rate, stating it to be 11 to 1, with only a small proportion of products 
ending up as successful. This large failure rate draws attention to ways successes and 
failures are measured. Griffin and Page (1993) have made such a measurement report, 
in which they come to the conclusion that success and failure are generally 
multidimensional. Thus, five independent dimensions of product performance could 
be identified, with three sets of measurement levels: company, program, and product 
level, as well as measures of financial performance and customer acceptance (ibid). In 
summary, depending on who has conducted the measure, the focus has been shifting. 
For researchers the focus tends to be more on overall company impacts of success and 
failure, whereas companies themselves have their attention focused on the success or 
failure of individual projects/cases (ibid).  

Griffin (1997) has found company’s strategy and project intentions to have strong 
influence both ‘program-level’ and ‘project-level’ development. Specifically, customer 
satisfaction and customer acceptance were found to be very useful customer-based 
measures of success for several project strategies, but market share was cited as the 
most useful customer-based measure for projects involving new-to-the-company 
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products or line extensions (ibid). On a program level, companies have a different 
focus, depending on the level of concern for innovation in their business strategy 
(ibid). Thus, a business strategy that places little emphasis on innovation needs to focus 
on measuring the efficiency of its product development program, while innovative 
firms need to assess the program's contribution to company growth (ibid).  

2.4.4 Actionable Success Factors 
Since the survival of good ideas is critical to potential success, scholars have come to 
categorize success factors in two basic compartments (Montoya-Weiss & Calantone, 
1994; Cooper 1999). The first deals with doing the right projects; the second with doing 
projects right (Montoya-Weiss & Calantone, 1994). The ability to do the right projects is
captured by a number of external or environmental success factors, over which the 
project team has little control. These include characteristics of the new product’s 
market, technologies, and the competitive situation, along with the ability to leverage 
internal competencies. While not within the control of the project team, these are, 
nonetheless, useful factors to consider when selecting and prioritizing projects 
(Cooper, 1999). 

The second class includes success factors that emphasize doing projects right, and focuses 
on process factors or action items – things the project team does (or too often doesn’t 
do). And they are the invisible ones. But these actions are controllable and 
discretionary, so they are indeed seen from time to time (Cooper, 1999). 

In contrast to what some might think, many of the factors are controllable. Cooper 
(1999) explains how “controllable” success factors found in product innovation can be 
listed as actionable critical success factors (Table 2.3). 

TABLE 2.3: Eight Actionable Critical Success Factors 
1. Up-front homework – solid benchmarking to justify the project. 

2. Voice of the customer – strong dedication to the market and customer inputs throughout the project. 

3. Product advantage – differentiated, unique benefits, superior value for the customer. 

4. Product definition − sharp, stable, and early product definition, before development begins. 

5. Plan market launch − a well-planned, adequately-resourced, and proficiently-executed launch. 

6. Tough go/kill decision points (or gates) – funnels not tunnels. 

7. Organize cross-functional teams − accountable, dedicated, supported teams with strong leaders. 

8. International orientation – international teams, multi-country market research, and global or “glocal” 
products. 

Source: Adopted from Cooper, 1999 

1. Up-front homework  
Probably caused by strong competition among firms, projects have a tendency to 
move from the idea stage right into development with insufficient or no assessment or 
up-front homework. The results of this “ready, fire, aim” approach are usually 
disastrous. According to research initiatives, inadequate up-front homework is 
considered a reason for major failure (Hopkins, 1981). In reflection, other studies 
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show that solid, up-front homework drives up new product success ratings 
significantly and is strongly correlated with financial performance (Cooper, 1998; 
Cooper & Kleinschmidt, 1995; Montoya-Weiss, 1994). Based on the findings by 
Cooper & Kleinschmidt (1995) successful project teams undertake extensive up-front 
homework in terms of time, money, and effort, as well as quality work, compared to 
those project teams that fail. Up-front homework is a key ingredient in a high-quality 
new product process, and is found to be significantly and positively correlated with 
both the profitability and impact of a company’s new product development efforts (ibid). 

2. Voice of the customer 
Successful businesses and teams that produce new products successfully, have a slave-
like dedication to the voice of the customer (Cooper, 1999). New product projects 
that feature high-quality marketing actions, preliminary and detailed market studies, 
customer tests, field trials and test markets, as well as launches, stand a greater chance 
of succeeding (Cooper, Edgett, and Kleinschmidt, 1998). Furthermore, initiatives that 
proceed with such market filtration face a 70% higher market share than those projects 
with insufficient marketing preparation and action (ibid). Sadly, a strong market 
orientation and customer focus is noticeably missing in a number of companies’ 
innovation projects (Cooper & Kleinschmidt, 1995). 

3. Product advantage 
Among the top success factors is the ability to deliver a differentiated product with 
unique customer benefits and superior value for the user (Cooper, 1999). Such 
superior products have five times the success rate, over four times the market share, 
and four times the profitability as products which lack this ingredient, according to 
one study (Cooper & Kleinschmidt, 1995). Few companies are able to address specific 
facets of their new product methodology that emphasizes what makes the product 
stand out (Cooper, 1999). However, the preoccupation with minimizing cycle time, 
and efforts made to emphasize simple, inexpensive projects actually penalizes projects 
that lead to product superiority (Crawford, 1992). 

4. Product definition 
It is important to have a sharp, stable, and early product definition (Cooper, 1999). 
Unless it is possible to define the product, the failure rate is perceived to be high (ibid). 
Similar to a virus this indistinctness has disturbing affects on target market; the 
concept, benefits, and positioning; and its requirements, features, and specifications, 
prior to development (e.g. Cooper, 1999). Hence, the absence of a solid product 
definition can contribute to numerous product failures and serious delays in time to 
market (Cooper & Kleinschmidt, 1990; Montoya-Weiss & Calantone, 1994). To 
prevent unnecessary misunderstandings in the later phases of the IP early on, 
‘definitional gates’ have been used before the project proceeds into development. Still, 
although early and stable product definition is consistently cited as a key to success, 
firms still perform poorly in this aspect (Cooper & Kleinschmidt, 1995). 
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5. Plan market launch 
With early planning of the market launch, the probability of a product being a winner 
increases as the planners devote more than twice as many person-days and dollars as do 
failure teams (Cooper, 1998). Similarly, the quality of the execution of the market 
launch is significantly higher for winners (ibid). The need for a quality launch that is 
well planned, properly resourced, and well executed, should be obvious. Yet, 
relatively few project teams and businesses devote the same effort and attention here. 
Cooper (1998) describes that, in fact, some businesses consider a market launch to be 
something of an afterthought that does not need attention until the product is fully 
developed.  

6. Tough go/kill decision points  
According to Cooper (1999) most companies’ projects proceed far into development 
without serious scrutiny: once a project begins, there is very little chance it will be 
stopped. As a result, several marginalized projects get approval, which allow a 
misallocation to be made of already potentially scarce resources (ibid). In such 
situations the company is destined to have the capability of using tough go/kill 
decision points or gates (ibid). In addition, go/kill prioritizing is strongly correlated 
with the profitability of a business’s new product efforts (Cooper & Kleinschmidt, 
1995). Unfortunately, tough go/kill decision points have been regarded as the least 
recognized ingredient of all IP factors studied (Cooper, 1999).  

7. Organize cross-functional teams 
Numerous studies concur: good organizational design is strongly linked to success 
(Cooper & Kleinschmidt, 1995). Good organizational design means a project is 
characterized by a cross-functional team, managed by a strong project leader who is 
accountable for the entire project from start to end (Cooper, 1999). Moreover, the 
team should be dedicated and focused (not involved in too many projects), and with 
top management’s support and commitment to the project (ibid). Although the 
ingredients of a good team should be familiar ones, surprisingly, many projects have 
problems in grouping and, consequently, record ordinary success rates (Cooper, 1994). 

8. International orientation
New products aimed at international markets (as opposed to domestic markets), which 
have international requirements built in from the outset, fare better (Cooper & 
Kleinschmidt, 1990). Based on the writings of Cooper (1999) an international 
orientation means defining the market as an international one, and designing products 
to meet international requirements, not just domestic requirements. The consequence 
of such an initiative is either a global product (one version for the entire world) or a 
glocal product (one product concept, one development effort, but perhaps several 
variants to satisfy different international markets) (ibid). In addition, an international 
orientation also refers to the adoption of a transnational innovation process (ibid). This 
is done by utilizing cross-functional teams, where participants from different countries 
collaborate, and finding proper market information from a variety of arenas which can 
be related to new products (ibid). 
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With deeper insights of the affecting factors and contextual differences, a framework 
will take form in the next chapter, including the three innovation aspects: the 
innovation process, the people, and the critical success factors.  
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CHAPTER THREE 

3. Conceptualization 
In this chapter, literature from previous chapters comes together and formulates the research 
problem and the research questions for this study. Also, theoretical key terms are conceptualized 
to facilitate ways of assessing data collection. 

3.1 Introduction 
In Chapter One, the growing interest in innovation and the innovation process were 
discussed, together with their relevance for SMEs. The chapter focused on the extent 
to which innovation influences most sectors of modern society, and how scholars are 
trying to analyze the role of innovation in success. Innovation literature covers a 
myriad disciplines, including marketing, management, economics, engineering, and 
design (Noke & Radnor, 2004). To summarize briefly, the field of innovation has 
evolved towards an integration of perceptions among disciplines in both research and 
practice. The fundamental aspect that innovation evolves around people and their 
ability to make use of creativity remains clear (Muller, Välikangas, and Merlyn, 2005). 
One concern with the vast amount of innovation literature is that most of it has 
conducted its empirical testing among larger companies, unintentionally surpassing the 
need for validating these theories by applying them to SMEs. Although researchers are 
conducting studies on SMEs’ ability to innovate, thereby creating new business 
opportunities (O’Regan, Ghobadian, and Sims, 2006; Harrison & Watson, 1998; 
Vossen, 1999; Storey & Easingwood, 1998; and Peters, 1997), there is still a need for 
additional theoretical integration to link innovation with organizational contexts 
(Shoham & Fieganbaum, 2002). The connection between innovation and SMEs has 
elicited a growing interest among research and business calling for a better 
understanding of how these two concepts can be explained in relation to each other 
and what lessons can be learned. This has led to the phrasing of the research problem that 
was stated at the end of Chapter One: 

Assessing the innovation process of Swedish SMEs

Chapter Two provided theories for a deeper investigation of the perspectives and 
dimensions of innovation. Aligned with the thoughts of Marshall and Rossman 
(1999), Chapter Two has been designed to review and illustrate the importance of the 
study’s focus. In addition, the literature review in the previous chapter should allow 
for a clearer definition of the research in terms of the research problem and research 
questions. Hence, the previous chapters present a multifaceted picture containing 
three main themes: the innovation process, people, and critical success factors. This 
somewhat divided image is nested together as the three themes match up in this 
chapter, and in particular in the conceptual framework. 

Two main purposes are being served in this chapter. The first concerns the 
formulation of the research questions. The second sets about establishing a conceptual 
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framework and conceptualizations to guide steps to be taken later (i.e. to help answer 
this study’s research problem and research questions).  

3.2 Research Questions 
To metaphorically assess the innovation process, we have to first clarify what 
characteristics constitute an IP. Thus, it becomes natural to start ‘defining the 
playground.’ Then, key people are defined as the ‘players in the game.’ Finally, a set of 
‘game principals’ or critical success factors is presented that may enable new projects to 
formalize. The critical success factors should not be perceived in terms of a transparent 
blueprint, applicable to all situations regardless of context, but rather as guiding factors. 
Furthermore, all research questions have been developed within the scope of this 
thesis research problem: ‘Assessing the innovation process of SMEs.’ 

3.2.1 Research Question One: ‘Defining the playground’ 
Based on the discussion from the first two chapters, the innovation process has 
emerged into a complex network central to elements of strategy, structure, and 
management. Booz, Allen, and Hamilton (1982) have contributed with extensive 
academic and practical use in how the development of products support the use of a 
categorized (i.e. phase divided) innovation process. Numerous researchers support the 
idea of a well-planned, coordinated process (Cooper, 1993; Rothwell, 1994; Chiesa et 
al., 1996; Tidd et al., 2002; Kemp et al., 2003; Mudrak, van Wagenberg, and 
Wubben, 2005). Nevertheless, the literature raises questions elsewhere about the 
formality of this process. Johne and Snelson (1988), Edgett (1993), and Syson and 
Perks (2004) suggest that the success of product innovation is associated with an 
informal approach, at least in the early stages of the process. Takeuchi and Nonaka 
(1986) have held this opinion for more than two decades, reporting that the 
innovation process is substantially informal in nature.  

Nevertheless, the Schumpeterian view of strict sequential stages seems long gone. 
Modern versions exceed the market phase by heavily dedicating themselves to 
customers’ preferences. In addition, the relation of time and cash backs works as a 
decisive instrument in the preliminary judging of ideas and propositions. 
Commercialized products do not come as a surprise to customers these days; one way 
or another, end users are somewhat involved in the innovation process. Research 
initiatives no longer distinguish a generalized pattern with respect to the order in 
which the IP stages occur (Jolly, 1997; Van de Ven, 1993). Rather, it seems as if the 
pattern of development is neither clear nor sequential and it is impossible to identify 
boundaries between the stages. Scholars have tried to derive a comprehensive 
innovation model that demystifies the secrets of innovation success (Rothwell, 1993; 
Cooper, 1999).  

This may seem radical, but the basic assumption of innovation modeling is that the 
process can be structured (Webb 2002; Stratton & Mann, 2003). Nevertheless, for 
practical and theoretical use, this has never been the question. Instead, extensive 
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innovation models have been emphasized in recent years, in which interaction and 
people have been recognized as integral to a popularized evolution of an activity-based 
blueprint or model of the innovation process (Chiesa et al., 1996; Teece, 1996; 
Cooper, 1999; Tidd et al., 2002; Kemp et al., 2003; Mudrak, van Wagenberg, and 
Wubben, 2005). Still, more research is needed to better understand the dynamics of 
the innovation process (Rothwell, 1993). Hence, the research question to characterize 
the innovation process is addressed as:  

RQ1: What are the characteristics of the innovation process? 

Aligned with several well-known authors (Marquis & Myers, 1969; Booz, Allen, and 
Hamilton, 1982; Rothwell, 1994; Jolly, 1997; Cooper, 1998) the use of characteristics
corresponds to their use of phases and activities that formalizes ideas and commercializes 
products.  

3.2.2 Research Question Two: ‘Players in the game’ 
Research initiatives from a variety of backgrounds have recognized the crucial role of 
people as major contributors to the activities involved in the process of innovation 
(Chiesa et al., 1996; Teece, 1996; Cooper, 1999; Tidd et al., 2002; Kemp et al., 2003; 
Mudrak, van Wagenberg, and Wubben, 2005). Also, people involved in supportive 
activities are consistently found to be important contributors to the success of product 
innovation initiatives (Nonaka & Takeuchi, 1995). Still, the understanding of how 
people are involved in the innovation process is incomplete, and it continues, 
therefore, to be a rather unexplored area (e.g. Akamavi, 2005; Merx-Chermin & 
Nijhof, 2005).  

The exploitation of innovative ideas involves various sets of people. However, there is 
a risk that organized models do not match the way informal behavior applies (Johne & 
Snelson, 1988; Edgett, 1993; Syson & Perks, 2004). Thus, research is weak in 
explaining roles and the influence people have on the innovation process, so this area 
remains rather anonymous (Akamavi, 2005). However, research has begun to realize 
that variations in preferences naturally account for a number of interesting 
characteristics in creative, risk-taking individuals and that these variations spur 
innovative units (Byrd & Brown, 2003). People with strong dedication and 
enthusiasm are critical to the proper development of innovation and the survival and 
outcome of original ideas. Thus, the champion concept (Myers & Marquis, 1969; 
Hauschildt & Schewe, 2000; Mumford et al., 2002) has evolved, highlighting the need 
for a strong idea carrier, equipped with a broad set of skills. Based on the discussion 
hitherto, research initiatives propose that people working with the IP should get more 
attention. This motivates the second research question which is formulated as: 

RQ2: What are the characteristics of people involved in the innovation process?  
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3.2.3 Research Question Three: ‘Game principals’ 
Creating success from innovative initiatives has always been a desired objective for 
most projects. To enable such an outcome it has become necessary to acknowledge 
possible loopholes. Hence, awareness of ‘game principals,’ a number of critical success 
factors affecting the innovation process, is claimed to be instrumental (Rothwell, 1994; 
Balachandra & Friar, 1997; Cooper, 1998). Although academia believes many of these 
factors are context dependent and unique in most cases, they may still provide valuable 
input and findings to emphasize certain aspects of the innovation process. The 
discussion in Chapter Two revealed that scholars such as Balachandra and Friar (1997), 
Cummings (1998), and Cooper (1999) found critical success factors to be strongly 
related to contextual concerns. Contextual arrangements set most criteria for the 
factors proposed, yet there are exceptions, such as a broad application base for the 7S 
framework (Snelson, 1988). To deal with critical success factors, it is necessary to grasp 
conceptual belongings. 

Notably, research question three does not focus on the outcome of the process, the 
product, but rather on the enabling process that materializes the outcome. Since most 
academic attempts have been made to present the factors, thoughts about post-
presentation measurements have received little attention. The remote existence of 
actionable perspectives highlighting managerial understanding and implementation 
capabilities has kept the plethora of researchers occupied with declaring yet another 
batch of success factors. Cooper (1999), on the other hand, has declared these factors 
to be the controlled ones, the ones companies can do something about. With the 
uncontrollable factors, however, there is little or no control (ibid). In relation to the 
relative impact certain factors may have on the IP, the following research question is 
proposed: 

RQ3: How are critical success factors affecting the innovation process?

3.2.4 Delimitations 
The concept of innovation will be dealt with from a process-oriented perspective 
(Hippel, 1975; Porter, 1990; Tidd et al., 2002; Doyle, 2002; Amidon, 2003). Taking 
on a process view, it will include the process and actions involved in dealing with the 
series of phases needed to make an emerging idea become commercialized. Also, as 
pointed out in Chapter One, this study will examine innovation with regards to EU 
classifications of small and medium-sized enterprises SMEs with less than 250 
employees and an annual turnover of less than €40 million.  

3.3 Definition of Variables, Conceptualization, and Assessment Measure 
According to Blumberg et al. (2005), defining the concepts being used is vital in being 
able to conduct research measurements. Abstract concepts may be difficult to 
understand unless clear definitions support the proposed measurements. When 
describing a concept its operational definition is only one perspective of many relating 
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to that concept (ibid). Thus, this thesis focuses on the use of conceptualizations of used 
concepts as part of the assessment procedure. The literature review has provided a 
foundation for the theoretical concepts to be explained. In this study, the concepts, 
their conceptualization, and their planned operational measurements (i.e. assessment 
measure) are explained in tables 3.1-3.3.  

3.3.1 Assessing the Innovation Process 
In the assessment of the IP, the use of roadmaps that mark out key steps and activities is 
regarded as important (Tidd et al., 2002; Kemp et al., 2003; Mudrak, van Wagenberg, 
and Wubben, 2005). Still, the guiding formalizations have mostly been reviewed in 
the context of large enterprises (Rothwell, 1994; Tödtling & Kaufmann, 2001). In 
relation to SMEs, the guiding attempts have emphasized macro level descriptions of 
regional innovation systems (Lundvall, 1992; Cooke & Morgan, 1998), rather than the 
corporate level innovation process. Still, SMEs are perceived differently in terms of 
their means of innovating compared to larger companies (Tödtling & Kaufmann, 
2001).

If the IP of SMEs is somewhat formal, attached with guidelines that characterize levels 
of detail, what constitutes then corresponding stages/phases? Notably, Schumpeter 
(1934) already had the end user in mind when he discussed early IPs. However, with 
shorter product lifecycles and fearsome competition, the market has expanded its 
spectra of focus, involving continuous monitoring of customers, competitors, and 
market trends. Hence, it is questionable whether the IP is a combination of sub-
processes, and, if so, are these sub-processes interrelated, and similar to what scholars 
such as Chiesa et al. (1996) describe as their four core processes (i.e. concept 
generation, product innovation, process innovation, and technology acquisition)?  

Can we trace a pattern or sequence in the execution of innovative activities? How 
common is it to have go/kill decision points complete with prioritization guidelines? 
In some companies, such processes have evolved to the point where all steps are 
clearly specified and involve activities, complete with how to instructions. For example, 
what market studies are typically required, how is product definition accomplished, 
how are go/kill decisions made, and the like (Cooper, 1999). Several of the questions 
that arise are related to an in-depth understanding of the IP assessment. This way, such 
questioning has the potential to guide the collection of empirical evidence.  

According to the literature, a high proportion of businesses have a tendency to believe 
that their on the paper functional IP is working smoothly; however, facts and figures tell 
us many IPs do not yield the expected favorable results (Cooper, 1999). 

Researchers such as Van de Ven (1993), Chiesa et al., (1996), and Jolly (1997) 
consider that there is no generalized pattern with respect to the sequence of phases 
that occur. Rather, there is a perception that the innovation process has evolved into a 
network of parallel and integrated activities (Rothwell, 1994). This is supported by a 
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time/cost trade-off strategy that is considered to manifest in today’s IPs (ibid). 
However, to distinguish a detectable set of phases, the notions of researchers (Van de 
Ven, 1993; Rothwell, 1994; Chiesa et al., 1996; Jolly, 1997; Cooper, 1999; Tidd et 
al., 2002; Kemp et al., 2003; Mudrak, van Wagenberg, and Wubben, 2005) suggest an 
emphasis towards an innovation process including idea generation, concept generation, 
product development, commercialization, and sustainability. Based on various scholars’ 
interpretation of technology, another prerequisite for the IP is found in the supportive 
organizational context (Mudrak, van Wagenberg, and Wubben, 2005), technology 
acquisitions (Chiesa et al., 1996) and system integration and networking abilities 
(Rothwell, 1994). The importance of strategic concerns in product innovation goes 
beyond being restricted to certain phases; ‘it overarches the new product process and impacts 
every facet of it’ (Cooper, 1993, p. 288). Hence, formulation of the study’s framework 
will address technology acquisition and strategy as triggers for innovative capabilities 
affecting the outcome of the IP.  

Although respondent companies may have another way of perceiving their innovative 
activities, the phases extracted from theory (idea generation, concept development, product 
development, commercialization, and sustainability) cover a broad set of relevant activities, 
guiding measures of assessment. The IP framework constitutes the visualization of 
theoretical phases presented by several authors. Based on the crystallization of five 
distinctive phases each representing phase has been distinguished in correspondence to 
matching description (i.e. relative meaning and purpose).  

TABLE 3.1: The IP Framework  
Schumpete
rian 3-Way 
Model 

(Schumpeter, 
1942)

The three-
step 
process 

(Myers and 
Marquis, 
1969)

The
Segmented 
Value
Build-Up 
View of 
Commercia
lization  

(Jolly, 1997) 

DuPont 
Process 

Explained in  
(Jolly, 1997)

Innovatio
n Journey 

(Van de 
Ven et al., 
1993)

Stage-gate 
model 

(Cooper, 
1993;
1999)

IP 
Framework

(used for the 
purpose of 
describing the 
RQs of this 
thesis) 

 1. Idea 
generation

1. Imagining 1. Idea 1. Gestation 
(imagining/ 
ideas)
2. Shock 

1. Idea 
generation

Idea 
generation 

1. Concept 
development

2. Problem 
solving

2. Incubating 2. Scouting 3. Plans 2.
Preliminary 
investigatio
n
3. Detailed 
investigatio
n

Concept 
development 

2. Product 
development

3.
Implementati
on

3.
Demonstrati
ng

3. Project 
4. Prototype 

4.
Proliferatio
n
5. Setbacks 
6. Criteria 

4.
Developme
nt
5. Testing 
&

Product 
development 
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shift
7. Fluid 
participatio
n of 
organizatio
n personnel 
8.
Investors/to
p
managemen
t
9.
Infrastructu
re 
developme
nt

validation 

3. Market 
development

 4. Promoting 5. 
Introduction 
and 
commercializat
ion

6.
Commerciali
zation

Commercializ
ation 

  5. Sustaining 6. Product 
support 

11.
Adoption
12.
Terminatio
n

Sustainability 

Other attempts to describe the IP have been made by authors such as Mudrak, van 
Wagenberg, and Wubben (2005). They also outline five phases. From Chapter Two 
we also learned that phases were given different names, although the main activities 
remained similar. In summary, these aspects will also be dealt with to find an 
appropriate answer to research question one. To investigate research question one it is 
relevant to denote what constitutes the IP. Hence, concepts relating to the innovation 
process and its supportive characteristics need to be conceptualized and provided with 
a measure of assessment.

TABLE 3.2: Main Characteristics of the IP  
Conceptual Area Concept Conceptualization Assessment Measure 

Innovation Process  

Distinctive phases 
involved in the 
innovation process  
(Based on the IP 
Framework’s five phases, 
presented in TABLE 3.1) 

Identification of phases that are 
included in the development of 
new products. 

Idea generation 

The process 
characterizing how 
project ideas are brought 
to life in developing new 
products. 

Detect activities that concern 
seeking problem solving ideas 
used for establishing new 
products. 

Innovation Process  

Concept generation 
The description 
addressing formalization 
of abstract ideas. 

Identify the phase where 
blueprints, product descriptions, 
and schematics are outlined. 
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Product development 
The actual process where 
the product is formalized. 

Detect what constitutes the 
production of prototypes and 
marketable versions. 

Commercialization 

Where and when the 
product is introduced and 
distributed to the 
customer. 

Identify how the finished 
product is brought to the market.

Sustainability
The ability to maintain 
supporting and marketing 
activities. 

Determine how the product is 
maintained and supported on the 
market.  

Supporting 
characteristics 

The supporting structure 
that enables innovation.  

Identify facilitative means that 
enable innovation. 

Strategy 

The long- and short-term 
vision, leadership 
initiatives, and project 
management. 

Identify how managerial levels 
are displayed and possibly 
support product development. 

Supporting 
characteristics of 
the
Innovation Process  

Technology
acquisition  

The type of testing, tools, 
and applications used to 
facilitate the development 
of new products. 

Identify how testing tool and 
applications are used to support 
the development of products. 

3.3.2 Assessing People in the Innovation Process 
With the IP having the ability to be rather complex and comprehensive, it is 
important for those involved (in particular people from a managerial or academic 
level) to know why certain individuals are placed in certain situations. The 
requirements for conducting a certain task probably relates to a phase (when) and a 
purpose (why). Depending on the phase of the IP, demands are shifting in terms of 
desired profiles and skills (Cooper, 1998). How can increased awareness by individual 
characteristics encourage or facilitate innovations? Is the best source used when 
creating interaction paths? By knowing the key players and their innovation 
orientations, a combination of teams and project groups used in the process will be 
facilitated. While it is often difficult to address all the relevant questions in the 
innovation process, looking out for the right people reveals social structures and 
individuals’ characteristics. Social structures need to be redefined as information 
overrules the convenient way of interacting, and determines whom to interact with 
(Cooper, 1999).  

Basically, innovative profiles and champions committed to innovation can be seen as 
antecedents for innovation as both emphasize peoples’ involvement in innovation 
(Cooper, 1999; Byrd & Brown, 2003; Amidon, 2003). Companies that can support 
cross-functionality (diversity) may well be more likely than homogeneous enterprises 
to facilitate product innovation, foster unique approaches to problem solving, and 
enhance creativity within the workplace (Cooper, 1999). This means that internal 
communication must focus a lot of attention on the advantages of inter-organizational 
cooperation, (i.e. not only must team members be known, but they must also play for 
the same team to excel as a whole). Internal and external networking concerns the 
way people interact with parties involved in the IP (Cooper, 1999).  
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Building on innovation-oriented research literature, this study investigates the 
existence and characteristics of special boundary roles as means for striving for 
innovation in companies.  In this sense, cross-boundary communication is vital for 
combining teams. By its nature, the innovation process includes a number of 
participants either directly or indirectly influencing the outcome. Rothwell (1994) 
describes the very heart of the IP as characterized by ‘key individuals’ of high quality 
and ability; people with entrepreneurial flair and a strong personal commitment to 
innovation. Moreover, group affiliation and conformity are strong determinants of the 
behavior of individuals within organizations (Hyland, Gieskas, and Sloan, 2001). Based 
on reasoning by Trott (2005), people in R&D management need to challenge 
accepted ways of working and be ready to explore unknown paths to excel. Hence, 
people’s innovative characteristics may provide evidence of the desire to think out of 
the box and come up with challenging solutions.  

Evaluating people’s innovation orientations allows a framework for understanding 
desirable working mechanisms to evolve (Byrd & Brown, 2003). People’s skills are 
best put to use where they have the greatest effect (i.e. decide on what 
team/project/activity/assignment is most appropriate). The initial coordination of 
people is best matched if the innovative orientation can be traced early. Resource 
allocation legitimizes working key elements such as integration, flexibility, 
networking, and parallel information processing (Cooper, 1999).  

In addition to allocating resources, scholars have debated how unique carriers, such as 
champions, possess the skills critical to the outcome and survival of ideas. Researchers 
like Myers and Marquis (1969), Hauschildt & Schewe (2000), and Mumford et al. 
(2002) argue that the champion concept highlights skilled individuals who are very 
enthusiastic and dedicated. These types of people emphasize the adoption of multiple 
perspectives to successfully collaborate with others (Cross, Nohria and Parker, 2002). 
Because of the complexity of people’s involvement in the IP, scholars have called for 
more research on the subject (Akamavi, 2005). 

Based on the reviewed literature, this study addresses research question two based on 
four main concepts: key people, innovation orientations, champions, and networking. Table 
3.3 below, presents the conceptualization and assessment measure used in this thesis to 
capture the IP’s participants, the key people involved.  
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TABLE 3.3: Measures to Capture the IP’s Key People  
Conceptual Area Concept Conceptualization Assessment Measure 

Key people 
The appointed people and 
their roles as part of the 
innovation process. 

The characteristics and roles of 
the people involved in the 
innovation process. 

Innovation 
orientations  

Preferences of people 
involved in the 
innovation 
activities/projects as 
defined by Byrd and 
Brown (2003) 

Assessment of the respondents’ 
view of their own innovation 
characteristics. 

Champions 

People who are 
enthusiastic about a 
certain innovation, and 
demonstrate strong 
commitment. 

Assessment of the respondents’ 
view of the characteristics of the 
company’s champions. 

People 

Networking 

Characterized by a mode 
of communication; 
external networking 
activity (Docter and 
Stokman, 1987; 
Rothwell, 1991) and in-
house departments 
involved (Rothwell, 
1994).

Assessment of the perceived 
networking and team formation 
enabling various modes of 
communication. 

3.3.3 Assessing Critical Success Factors of the Innovation Process 
After several studies (Mansfield & Wagner, 1975; Marquis, 1969; Hopkins, 1981; 
Pinto et al., 1987; Cooper, 1999), the notion of finding a single set of universal success 
factors of the IP is now considered naive (Souder, 1987). Motivated by Balachandra 
and Friar (1997), more research is required concerning the success factors and their 
context dependency. The eight actionable success factors (Up-front homework, Voice of 
the customer, Product advantage, Product definition, Plan market launch, Decision points, 
Cross-functional teams, and International orientation) are a combination of well-fabricated 
factors that outline both internal and external factors (Cooper, 1999).  

Thus, Cooper’s (1999) set of actionable factors is used for the purpose of investigating 
critical success factors affecting the IP. Positive with Cooper’s set of factors is that they 
are highly operational and made for corporate implementation. Since Cooper’s (1999) 
critical success factors have been referred to in numerous cases, this set of critical 
success factors will be used as a theoretical base. In addition, Cooper’s factors enable a 
more hands-on approach, applicable also for lower hierarchical settings. 

Presumptively, research question three refers to the main concept of critical success 
factors destined to include a number of sub-related factors (up-front homework, plan 
market launch, decision points, cross-functional teams, voice of the customer, product 
advantage, product definition and international orientation) which call for 
conceptualization and assessment measure.
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TABLE 3.4: Measures to Capture the IP’s Critical Success Factors  
Conceptual Area Concept Conceptualization Assessment Measure 

Critical success 
factors 

Factors that enable the 
process of innovation as 
characterized by 
Cooper (1999). 

Assessment of major factors that the 
respondents regard as important to 
successfully work with the IP. 

Up-front 
homework 

Solid benchmarking to 
justify project ideas in 
the pre-startup phase. 

Discover how the company is 
prepared to deliver upon the ideas 
being generated.  

Plan market launch 

Provides for a well-
planned, adequately-
resourced, and 
proficiently-executed 
launch. 

Determine how market activities 
conform to specific products before, 
during, and after the launch.  

Decision points 

Recognizing the need 
for tough decision 
points through serious 
scrutiny to make crucial 
calls and terminate 
projects.

Identify crucial decision points in 
product development. 

Cross-functional 
teams 

Characterized by 
accountable, dedicated, 
supported teams with 
strong leaders. 

Denote teams and their 
compositions in relation to product 
development.  

Voice of the 
customer 

Strong dedication to the 
market and customer 
inputs throughout the 
project.

Discover how the customers are 
involved in the product 
development.

Product advantage 

The ability to offer 
differentiated, unique 
benefits and superior 
value for the customer. 

Identify the way product uniqueness 
and customer value is promoted. 

Product definition 

A sharp, stable yet pre-
mature image of the 
perceived product prior 
to development begins. 

Denote the use of blueprints and 
formalized documents prior to 
development.

Critical Success 
Factors 

International 
orientation 

The use of international 
teams, multi-country 
market research and 
global or “glocal” 
products. 

Determine international influence in 
teams, markets, and products. 

3.4 Conceptual Framework 
This section will first present a condensed set of theories justifying each research 
question and describing the main targets of the study. Then, in the end, a graphical 
presentation will be made to capture the relationship between each RQ.  

The conceptual framework has been defined as coverage of the research study in terms 
of ‘the main features’ (Robson, 1993, p.150) and ‘the main things to be studied’ 
(Miles & Huberman, 1994, p.18).  Also, the conceptual framework identifies the main 
key factors, constructs, or variables and their presumed relationship (Miles & 
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Huberman, 1994; Robson, 1993). To better understand the researcher’s intention 
with the study, the conceptual framework can help explain the main issues of who and 
what will or will not be studied (Miles & Huberman, 1994). According to Miles and 
Huberman (1994) the conceptual framework shows the main areas that are studied 
either in a graphical or narrative form that may either precede or follow the 
formulation of research questions. The conceptual framework for this study has 
emerged from the research problem and research questions initiated in the literature 
review.

In summary, the innovative activities and phases that center the first research question 
are based on the assumption that an innovation process can be structured (Webb 2002; 
Stratton & Mann 2003). This makes the task of creating a schematic picture of the IP 
both complex and difficult. However, since a graphical presentation of the research 
can be useful for understanding the complex dynamics, figure 3.1 presents the 
conceptual framework used in this study. 

Figure 3.1: The Conceptual Framework 

Basically, the conceptual framework (see figure 3.1) shows five sequential phases. The 
first phase (idea generation) has re-cycling arrows attached, which reflect continuous 
feedback loops throughout the phase. Although not explicitly visualized, the feedback 
loops are not isolated to a single phase; instead, they interact throughout all phases, 
affecting each other with vital and necessary updates. Furthermore, the core of the IP 
is supported by strategic incentives to innovate and acquire technology. The IP is 
influenced by other variables but they are beyond the scope of this thesis (colored in 
black). Why idea generation expands ‘outside’ the IP, relates to the vague notion of 
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exactly when an innovation is starting. Since defining the exact starting point is 
considered difficult (Jolly, 1997), the figure shows the idea generation phase to be 
something that formalizes as the process proceeds. The box comprising research 
question two (people) points towards the process, to mark people’s affect on the IP. 
Finally, as the critical success factors may influence both people and the way activities 
are executed, they constitute a separate box indicating the influence on the IP and 
people. Schematically shown in figure 3.1, RQ3 correspond to contextual influence as 
it affects both RQ1 and RQ2 from a separate, ‘all-inclusive’ layer. 
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CHAPTER FOUR

4. Research Design 
This chapter presents the research procedure. Thus, the research design is explained together with 
actions taken to ensure good validity and reliability.  

The previous chapters have served to justify and define our research questions. This 
chapter discusses steps and actions taken to answer these questions and are very much 
aligned with Rubin’s (1983, p. 6) stated objective of academic research: ‘The objective 
of academic research, whether by sociologists, political scientists, or anthropologists, is to try to 
find answers to theoretical questions within their respective fields.’ 

But first, what does research actually mean? The word research derives from the French 
recherche, from rechercher, which literally means 'to investigate thoroughly' 
(Wikipedia.com, 2007). Research should be based on logical reasoning and not on 
personal beliefs (Saunders et al., 2003). To do research methodologies is of strategic 
importance, providing perspectives on what research is and determining how it should 
be done (Potter, 1996). In addition, actions taken to match the research objective are 
referred to as method (ibid). Consequently, this chapter contains a discussion of how 
the study has been formalized. The study’s research design is schematically described in 
figure 4.1. Expressed in darker gray fields are specific techniques and methods used for 
sample selection, data collection, and data analysis.  

Figure 4.1: This Study’s Research Design 

4.1 Research Purpose 
Traditionally, research is characterized by three scientific purposes. This guidance is 
classified as exploratory, descriptive, or explanatory (Yin, 2003). The purpose of exploratory
research is to identify and discover vital information about a specific subject (e.g. Patel 
& Davidson, 1994; Marshall & Rossman, 1999; Bryman & Bell, 2005). Exploratory 
research is useful when the problem is difficult to limit, when the perception of which 
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model to use is diffuse, and it is unclear what characteristics and relations are important 
(Bryman & Bell, 2005). To evaluate exploratory research successfully, purpose and 
criteria need to be stated (Yin, 2003). 

The purpose of descriptive research is to describe and document a given phenomena 
(Marshall & Rossman, 1999). In descriptive research, the researcher has an awareness 
of what to investigate but is short of answers (Eriksson & Wiedersheim-Paul, 1997). 
This way, description is often detailed displaying the facts of a situation in a relatively 
straightforward manner (Potter, 1996).  

An explanatory purpose explains certain phenomena from different perspectives or 
situations with a given set of events (Yin, 2003). In explanatory research, the purpose 
concerns certain stimuli or factors that affect one another (Eriksson & Wiedersheim-
Paul, 1997). Hence, it is the identification of factors, which together cause a certain 
phenomena (ibid). Explanatory research is useful when studies involve relations 
between causes and symptoms (Eriksson & Wiedersheim-Paul, 1997; Yin, 2003). 
However, this study is not designed to make any causal findings and therefore is 
invalid in terms of any explanatory purpose. 

Converging innovation literature as made in this thesis emphasizes the recognition of 
an exploratory level. Since the innovation process is explained in numerous ways and 
affecting factors may shift from case to case, the primary objective is to gain somewhat 
more clarity, by identifying the IP and the people involved. The critical success factors 
enable an awareness of where to look for evidence. Hence, the purpose of assessing 
the IP is both explorative and descriptive. 

Researchers who attempt to be descriptive must fulfill the natural requirement that 
interpretations they make, although personal, are not idiosyncratic (Potter, 1996). 
From a rationalist perspective, a ‘pure’ descriptive mode would allow anyone showing 
the same evidence to make the same selections and also assemble the presentation of 
the evidence into essentially the same narrative structure (Potter, 1996). Still, 
descriptive purposes are argued in literature:  

‘Description is the foundation upon which qualitative research is built. Unless you prove to be a 
gifted conceptualizer or interpreter, the descriptive account is likely to constitute the most 
important contribution you have to make’

(Wolcott, 1994, pp. 27-28) 

4.2 Research Approach 
There are two main research approaches to choose from when conducting research in 
social science: the qualitative or quantitative method (Holme & Solvang, 1997; Denzin 
& Lincoln, 2000; Yin, 2003).  

The Quantitative research approach transforms the information to numbers and 
amounts that are later analyzed statistically. This way, the quantitative approach uses 
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generalizations based on the processed results of the investigation (Yin, 2003). 
Quantitative studies tend to be more structured and formalized (Holme & Solvang, 
1997). The quantitative approach is also characterized by being a study of a few 
variables on a large number of entities. To find answers to its research problem this is 
normally done in a broad sense by using surveys with already established answering 
alternatives. Furthermore, this approach is considered especially useful when 
conducting a wide investigation that contains many units (Bryman & Bell, 2005).  

The Qualitative research approach tries to reach a better understanding of the 
phenomenon being studied, creating an awareness about how humans construct and 
share meaning (e.g. Potter, 1996; Holme & Solvang, 1997). In terms of the qualitative 
approach the research problem is described to include an entire situation, excluded 
from all generalizations (Yin, 2003). Using this approach, the researcher tries to 
separate the specific or odd and strives to create a complete understanding of the 
situation (Holme & Solvang, 1997). Characteristics of qualitative studies are that they 
are based largely on the researcher's own description, emotions, and reactions (Yin, 
2003). The qualitative approach also includes a great closeness to the respondents or to 
the source from which the data is being collected (Holme & Solvang, 1991).  

In summary, there is one significant difference between these two approaches. 
Whereas the results of the quantitative approach are composed of figures and statistics, 
the qualitative approach emphasizes the verbal expression of events (Marshall & 
Rossman, 1999; Yin, 2003). According to Yin (2003), both methods have strengths 
and weaknesses. The most appropriate approach depends on the specific study's 
research problem and the accompanying research questions, together with what type 
of information is needed (ibid). Our study has a qualitative approach based on our 
research purpose and research questions, which required us to study the phenomenon 
in depth. This approach is suitable because we wanted to better understand the 
assessment of the innovation process of SMEs. Through our frame of reference, we 
aim to gain a better understanding of this phenomenon. We have chosen this 
approach instead of analyzing data statistically, as we otherwise would have done if we 
were conducting a quantitative study. Having described that the research is focused on 
a qualitative approach, the research strategy will be presented in the next section.  

4.3 Research Strategy 
There are a number of alternatives to choose from when selecting the appropriate 
research strategy to follow during the process of collecting empirical data. This is 
followed by an assessment of the extent to which the researcher has control over 
behavioral events and whether the research focuses on contemporary events or not. 
The researcher can then select among the following alternatives: an experiment, a 
survey, ethnography, an analysis of archival records, or a case study (Yin, 2003). 

By applying Yin’s (2003) reasoning and looking solely at the stated research questions, 
it appears that an experiment, ethnography, or case studies could fit as appropriate 
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strategies. Case studies are defined as: ‘interest in individual cases, not by methods of 
enquiry’ (Stake, 1994, p. 236). We have chosen to conduct our research with the help 
of a case study, which is generally superior when answering "how" and "why" 
questions about a specific topic (Yin, 2003). The choice of using a case study is 
motivated since we have little control over the behavioral events, and the events 
under investigation are contemporary (ibid). Eriksson and Wiedersheim-Paul (1997) 
explain that the use of a case study also contributes to increasing the understanding of 
a subject without generalizing. According to the characteristics of our research 
questions, they will provide us with relatively many variables, which is a further reason 
for selecting the case study. We therefore found the case study to be the most 
appropriate strategy, since we wanted to gain in-depth information. 

According to Yin (2003), a case study can be either a single or a multiple-case study. 
The single case study makes an in-depth investigation into only one entity, such as an 
organization or a decision. However, when making a multiple-case study, two or 
more entities are studied, which affords the opportunity of making comparisons. Yet 
there is a risk with a multiple-case study, since each case might be investigated more 
superficially (Eriksson & Wiedersheim-Paul, 1997). Still, according to Miles and 
Huberman (1994) the use of multiple-case studies will add to the confidence of the 
findings. By investigating similar and contrasting cases, researchers have the 
opportunity to better understand the findings than if they came from a single case 
(ibid). Miles and Huberman (1994) continue by explaining how multiple cases make it 
possible to specify how, where, and sometimes also, why a certain phenomena has a 
specific behavior. They conclude that multiple-case sampling also adds to the validity, 
precision, and stability of the findings. In this thesis, we have chosen to conduct a 
multiple-case study with four organizations. This enables us to compare the results 
from each case in a cross-case analysis. Using a multiple-case study can also make our 
findings more robust and easier to detect possible similarities and/or differences.  

According to Miles and Huberman (1994), looking at contrasting cases can contribute 
to an understanding of a single-case finding by specifying “how” and “where.” The 
authors continue by stating that if a finding holds in one setting and, given its profile, 
also holds in a comparable setting, the finding is more robust. Miles and Huberman 
(1994) further say that although contrasting cases are used, a sampling frame is needed, 
guided by the research questions and the conceptual framework.  

4.3.1 Sample Selection  
In order to limit the scope of the study the choices of who to study, where, when, 
about what and why, place a central meaning in delimiting the sample size and 
finalizing conclusions (Miles & Huberman, 1994). Purposive samples, rather than 
random samples, tend to be most applicable when a qualitative approach is used (ibid). 
When it comes to sampling in qualitative research, a major concern is in gaining access 
to relevant data about the phenomenon (Potter, 1996). This concern highlights two 
major issues: access, reflected by the practical concern, and relevance, which considers 
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validity (ibid). In the process of selecting a sampling frame, it is beneficial for the study 
to have a less heterogeneous set of SMEs (O’Regan, Ghobadian, and Sims, 2006). In 
addition, smaller companies rely more heavily in-house on informal, rather than 
formal, innovation (ibid). The researcher’s interest may be commitment to efficiency, 
and therefore selecting a convenience sample (Potter, 1996). In alignment with 
Potter’s (1996) reasoning, this study’s sample selection is a result of 
purposive/convenience sampling. In addition to what Potter also explains, the sample 
selection was made to distinguish a set of cases that strengthened possible variations 
between categories of cases.  

Choosing a type of industry or product line dramatically lowers the amount of possible 
companies in each grouping. This way of facing such diversity poses two opposite 
dangers. According to Tidd et al. (2001) the first is the possibility of generalizing about 
the nature, source directions, and strategic implications of innovation on the basis of 
experience in one company or in one industry. The other is to believe that each case 
is completely different, making it impossible to generalize any outcomes (ibid). To 
avoid these dangers, five major trajectories have been distinguished, each having a 
distinctive nature and sources of innovation, and also distinctive implications for 
technology strategy and innovation (ibid).  

TABLE 4.1: Five Major Technological Trajectories 
Supplier- 
dominated 

Scale-
intensive 

Information- 
intensive 

Science- 
based 

Specialized- 
suppliers 

Typical core 
sectors 

-Agriculture  
-Services
-Traditional 
-Manufacture 

-Bulk materials 
-Automobiles 
-Civil

Engineering 

-Finance 
-Retailing 
-Publishing 
-Travel 

-Electronics 
-Chemicals

-Machinery 
-Instruments 
-Software

Main sources 
of technology 

-Suppliers
-Production

learning

-Production 
engineering  

-Production 
learning 

-Design offices 
-Specialized

suppliers 

-Software and 
systems 
departments 

-Specialized
suppliers 

-R&D
-Basic research 

-Design 
-Advanced

users

Main tasks of 
technology 
strategy 

-Use technology 
from elsewhere 
to strengthen 
other 
competitive 
advantages 

-Incremental 
integration of 
changes in 
complex
systems 

-Diffusion of 
best design 
and 
production 
practice

-Design and 
operation of 
complex
information- 
processing 
systems 

-Development 
of related 
products 

-Exploit basic 
science 

-Development 
of related 
products 

-Obtain 
complementar
y assets  

-Redraw
divisional 
boundaries 

-Monitor 
advanced user 
needs 

-Integrate new 
technology 
incrementally 

Source: Tidd et al., 2002, p. 153 

The five technological trajectories presented in Table 4.1 stem from systematic 
information on more than 2,000 significant innovations in the UK from 1945 to 1983 
(Tidd et al., 2002). However, the rough data assembled might have interpreted a 
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modified set of trajectories if the longitudinal study had included the IT revolution of 
the past decade. Nevertheless, the guidance provided by the trajectories above help 
the study to better target its empirical focus: SMEs involved in the manufacturing 
industry and software production industry. More specifically, two distinctive cluster 
industries were selected as categories of cases, namely Manufacturing and IT/Telecom. 
The latter comprised high-tech IT involvement and products based on sophisticated 
computer applications as determinants. Among those listed in Affarsdata.se and 
Foretagsfakta.se the selection of cases was based on originality, externally recognized 
success, and convenience (travel and expenditures). Based on the prescribed selection 
criteria, seven out of 209 companies matched the profile of interest. All were 
contacted, but two were dropped as a result of no email response and the inability to 
compete with the geographical proximity of the other five cases. 

Based on the sensitive information that is part of product innovation the companies 
approached were careful to understand the way the empirical evidence would be 
presented. All sample cases acknowledged that the topics were dealing with delicate 
information that could enable competitive advantages for rival companies, if not 
treated confidentially. Thus, for reasons of confidentiality requirements, the study does 
not allow the disclosure of names of participating companies. Further, some cases 
contain very restricted background descriptions in their case presentations. Case 
presentations have, therefore, been labeled using letters from the Greek alphabet, 
together with the extension superscript of ITT or MANU to identify the type of industry. 
Hence, cases presented are portrayed under the following labels: Alpha MANU, Beta 
MANU, Gamma ITT and Delta ITT. The label ITT is a joint industry of IT and Telecom 
(both working with application solutions in B2B markets), whereas MANU relates to the 
manufacturing industry (products on B2B markets). Notably, a fifth case called Epsilon 
MANU was initially involved, but was dropped due to time constraints and difficulties in 
acquiring the requested data.  

4.4 Research Methods  
The research method is a tool (Potter, 1996; Bryman & Bell, 2005). It shows the 
tactics used to meet the purpose of the research. As a tool, it shows the techniques of 
data collection, data analysis, and writing (Potter, 1996). 

4.4.1 Data Collection 
According to Yin (2003), there are six available forms for collecting qualitative 
empirical data, which he calls sources of evidence. These six sources of evidence are 
documentation, archival records, interviews, direct observations, participant 
observation, and physical artifacts. A major strength of case study data collection is the 
opportunity to use several different sources of evidence (ibid). The use of multiple 
sources, known as “triangulation,” allows the researcher to obtain multiple measures 
of the same phenomenon, which can contribute to the validity of the thesis (ibid). 
Empirical data can be grouped as either primary or secondary data, depending on how 
the researcher retrieves the data (Bryman & Bell, 2005). When collecting primary data 
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the researcher has a specific purpose for using the data (Yin, 2003). In this case, the 
purpose was to address the research problem and stated research questions with proper 
questions.

According to Yin (2003) interviews are one of the most significant sources for 
obtaining case study information. Hence, this became the primary selection for 
collecting data. In collecting primary data, Patel and Davidson (1994) together with 
Eriksson and Wiederheim-Paul (1997) mention two different types of interviews: 
personal interviews and telephone interviews. Personal interviews are preferable to 
telephone interviews because they give the interviewer the confidence of face-to-face 
interaction with the respondents (Eriksson & Wiederheim-Paul, 1997). Personal 
interviews also provide a better opportunity for questions of a more intricate nature 
(Bryman & Bell, 2005). Potter (1996) highlight personal interviews a very useful way 
to gather data, and at the same time having the opportunity to get direct responses or 
when necessary adjusting questioning. Thus, personal face-to-face interviews became 
the option for this study.  

To assess peoples’ innovation orientation, self-assessment tests were used. Using self-
assessment tests, peoples’ innovative orientation can be mapped without any 
considerable expenditure of time, and therefore are appropriate for this study. 
Although the main contribution in terms of primary data has been through interviews, 
evidence has also been collected using self-assessment tests. In addition, secondary data 
have been collected through documentation, using company websites’ and 
documentation provided by them. This complementary information favors the 
description of respondent companies.  

According to Yin (2003), case-study interviews can be open-ended, focused, or 
structured. In an open-ended interview, the key respondents are asked for facts and 
their opinions. In a focused interview, the respondent is interviewed for a short 
period. The focused interview may remain open-ended, but you are more likely to 
follow a certain set of questions derived from the case study protocol. Finally, the 
author mentions a third type of interview, which is more structured, along the lines of 
a formal survey. We selected focused interviews for this study with the objective of 
stating an operational set of questions needed to answer the research questions. The 
interviews were open-ended to preserve the flexibility of the interview with the 
opportunity of probing. According to Bryman & Bell (2005) the interview guide was 
used to answer our research questions. The interview guide used for the purpose of 
this thesis was used unaltered through all interviews (see Appendix A: 1-3).  

According to Bryman & Bell (2005), selecting respondents with the right knowledge 
about the research area is crucial for qualitative research. In all cases, consistency and 
similar procedures should be applied. Yin (2003) recommends the use of instruments 
as a means of ensuring accurate data interpretation. All respondents were given notice 
of the use of a recording device, which was used only if no objections were made. In 
addition to the tape recorder, notes were taken. The interview guide was used as a 
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question initiator and probing device, and not as a strict transcript for what to ask or 
bring up. Hence, during the interviews certain questions had the character of opening 
up a topic, which was then followed. 

Five interviews were conducted with respondents who were targeted as the ones most 
familiar with product development and innovation activities. After the selection of 
cases, a respondent was selected to describe each case. The selection of interviewees 
was influenced by their position, such as R&D manager, and their insight into 
company activities. To complete the self-assessment tests, guidance from each 
respondent enabled the selection of appropriate individuals. Within selected 
innovation groups, appointed members had different roles in their product 
development. Table 4.2 shows the respondents that were selected to be interviewed 
(with the dropped case highlighted in gray). This study includes the insights of five 
interviews: 

TABLE 4.2: Selection of Respondents 
Company: Functional role: 
Alpha MANU Product Manager 

Beta MANU Project Manager 

Gamma ITT R&D Manager + Product Manager 

Delta ITT Business Manager 

Epsilon MANU CEO

Firstly, an email was sent out requesting contact. The purpose of this initiative was to 
briefly describe the main concern of the study, allowing successive phone 
conversations not to discuss anything that was unfamiliar to the respondent. Booking 
of interviews was made with each respondent/company via telephone. The interview 
guide functioned as a support tool during our interviews, which were all conducted in 
a conversational manner. During the interviews, respondents were given the 
opportunity to talk freely within the framework established by the interview guide. 
Open-ended questions automatically broadened the context of the specific topic, with 
the help of probing. Without extending the interviews too much they were 
conducted in approximately 11/2 hours, and all were in the respondent’s mother 
tongue (Swedish), and thereafter translated into English. 

In addition, a complementary interview was conducted with the product manager of 
Gamma ITT. This input was used to strengthen the primary data without explicitly be 
shown in the case presentation. Due to time constraints, the dominance of informal 
actions/routines, and the lack of formal documentation, the identification of the 
innovation process became very burdensome. Consequently, it was decided to drop 
the case of Epsilon MANU.

Together with the interviews, a self-assessment tool/test was used to collect primary 
data among employees involved in innovation projects at each company. Self-
assessment tests have been used for many years and have been proven reliable (Byrd & 
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Brown, 2003). These types of tests are reliable if they are used honestly by the 
individuals taking the test. The test’s accuracy, therefore, is heavily dependent on the 
willingness of the individuals taking the test to be as honest as possible (ibid). For this 
study, the Self-assessment test (Innovation-X) has been used to map people’s 
innovative characteristics (see Appendix B: 1-3).  

An implicit assumption of the self-assessment test being used for this thesis is that, over 
a lifetime, people develop a general predisposition toward creativity and risk taking 
(Byrd, 1986; 2000). Doing this kind of test, one must remember that there is no right 
or wrong, only different preferences. The self-assessment tests were handed out 
personally to the interviewees for each case. Each interview ended with a thorough 
explanation and instruction on how to fill in the self-assessment test. Both printed and 
online versions were provided to each interviewee, who also agreed to administer the 
data collection in each case. Each case provided with insights from people that were 
involved in the IP either as team member or as individual key individual. Alpha MANU

had the opportunity to provide answers from all people in their R&D group, nine 
people (see Appendix C:1). Gamma ITT and Delta ITT both had five people to fill in the 
test (see Appendix C:2 & C:3), whereas Beta MANU did not participate due to 
confidentiality reasons. This gave each respondent the opportunity to plot his or her 
individual score on the Creatrix grid (i.e. plotting area of the self-assessment test), to 
receive instant feedback on his or her innovation orientation. The interview guide was 
thus tested by asking insightful people about their opinions. In addition, the self-
assessment test was tried out on colleagues and marketing students (see Appendix C:5). 
A total of 52 (46 students) tests was collected and analyzed prior to the empirical 
collection. As we have now clarified how the data of this study was selected, the next 
section discusses how the case study is utilized.  

4.4.2 Data Analysis 
Data analysis involves examining, categorizing, tabulating, or otherwise recombining 
the collected data (Yin, 2003). Every investigation should have a general analytical 
strategy to determine what to analyze and why. For this purpose, Yin (2003) suggests 
two general strategies. The researcher can either follow the theoretical propositions 
that lead to the case study or develop a descriptive framework to organize the case 
study (ibid). For the purpose of this thesis, the latter suggestion has been chosen. Thus, 
the analysis has been structured according to the conceptual framework presented in 
the previous chapter, which emphasizes a combination of the empirical data with the 
stated research questions.  

This research proposed a multiple case study, and, therefore, the comparisons are 
conducted within the different cases as well as in between the cases, in a cross-case
analysis. According to Miles and Huberman (1994), qualitative data analysis focuses on 
data in the form of words. Data analysis is believed to consist of “three concurrent flows of 
activity” (Miles & Huberman, 1994, p. 10): 
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Data reduction: The process of selecting, focusing, simplifying, abstracting, and 
transforming the data. The purpose is to organize the data so that final 
conclusions can be drawn and verified. 

Data display: Taking the reduced data and displaying it in an organized, 
compressed way so that conclusions can be drawn more easily. 

Conclusion drawing/verification: Deciding what things mean – noting regularities, 
patterns, explanations, possible configurations, causal flows, and propositions. 

The within-case analysis was conducted by comparing empirical findings with theories 
presented in Chapter Three, the conceptualization. Thereafter, cases were brought 
together, compared, and the reduced data was displayed in a cross-case analysis, 
structured according to the research question. Hence, the cross-case analysis allowed 
data to be compared within the selection of the chosen companies. Organized and 
compressed ways of comparing our samples motivated the way discussions evolved 
regarding the existing differences and similarities. The conclusions of the research 
followed the completion of the within-case and cross-case analysis. Thus, each 
research question was re-stated and answered in relation to what could be expressed 
from the findings of the study.  

The number of cases comprising a multiple-case study depends on how rich and 
complex the within-case sampling is (Miles & Huberman, 1994). Our research 
questions and conceptualization provided us with rather high complexity in each case. 
To make the arrangement in the analysis more useful, different levels of units were 
analyzed. Yin (2003) expresses these as units of analysis, which should be related to the 
declared research questions. Yin (2003) continues that one case can involve more than 
one unit of analysis. The main unit of analysis is likely related to the main study 
question but the case might also contain embedded (sub-) units of analysis (ibid). In 
this research, the main level is the research problem: ‘Assessment of the innovation process 
of Swedish SMEs.’ Case studies of an embedded nature take place when attention is 
given to one or several subunits within a single case.  

For subunit analysis reflections are made to the three research questions research 
questions (i.e. IP, people, and critical success factors), which make the formalization of 
a multiple subunit study design appropriate. Subunits of analysis should firstly be dealt 
with within each case when multiple embedded case studies are used (Yin, 2003). 
According to Yin (2003), the patterns of explanation within each case can then be 
compared across cases. Based on Yin’s (2003) remarks, the researcher should avoid 
possible pitfalls in using subunit-level analysis by returning to the main level of analysis 
when subunit level analysis is conducted. This allows findings from multiple cases to 
become overall findings for the complete study. In conclusion, data analysis for the 
purpose of this study has been applied as expressed.  
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4.5 Quality Estimate 
The fundaments of deductive research are to add to the community and experience of 
others. A fundamental belief in qualitative research is that individuals construct their 
own reality where interpretations between people differ (Potter, 1996). To be able to 
estimate and incorporate new findings from the vast research community a number of 
unquestionable rules needs to be followed. To establish the reliance and quality of the 
research, four testing methods can be applied (Potter, 1996; Yin, 2003). Table 4.3 
show tactics for each quality criteria and phase of research. 

TABLE 4.3: Quality Criteria and Tactics  
Quality criteria Tactics Research phase 
Construct validity - Use multiple sources of evidence 

- Establish chain of evidence 
- Have key informants review draft case study report 

- Data collection 
- Data collection 
- Composition 

Internal validity - Do pattern matching 
- Do explanation building 
- Do time-series analysis 

- Data analysis 
- Data analysis 
- Data analysis 

External validity - Use replication logic in multiple case studies - Research design 

Reliability - Use case study protocol 
- Develop case study data  

- Data collection 
- Data collection 

Source: Yin, 2003, p.34 

According to Eriksson and Wiederheim-Paul (1997), validity is the most important 
requirement on a measurement instrument. Three sorts of validity need to be 
considered (Forsberg, 2002; Yin, 2003).  

First, we have to look at construct validity (Yin, 2003). Construct validity concerns the 
establishment of correct operational measurements for the concepts being studied 
(ibid). Throughout the process of drafting the study, research meetings have supported 
opportunities for investigating the right traits. Triangulation of sources has been applied 
to justify the use of multiple sources. Several scholars (Miles & Hubermann, 1996; 
Potter, 1996; Yin, 2003) advocate this approach. Reassuring phone calls were made in 
each case to verify that the most knowledgeable individual was targeted as a 
respondent. Hence, by targeting the right respondents they were available to provide 
an overarching view of their innovative activities together. Moreover, the 
respondents’ openness during interviews and their participation in providing an honest 
self-image during the self-assessment tests played a crucial role in assessing intrinsic 
values. To establish a chain of evidence, efforts were made to follow the same logical 
order throughout the composition of this thesis. Hence, the research problem, the 
research questions, the presentation of empirical data, and the analytical considerations 
follow a stringent line of writing. 

Second, internal validity is used to establish a causal relationship, whereby certain 
conditions are shown to lead to other conditions, as distinguished from false 
relationships (Yin, 2003). Originating as a quantitative measurement (Potter, 1996), 
internal validity has been dominating explanatory or causal studies, and has not been 
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intended for use in descriptive or exploratory studies. However, some scholars using 
qualitative research (Bryman & Bell, 2005; Hair et al., 2007) have accepted the 
quantitative idea of validation. Thus, matching patterns is a way of achieving internal 
validity (Yin, 2003). This is done by comparing collected data with conceptualized 
literature and is mostly applicable when conclusions are made (ibid).  

Third, we have to secure the external validity8 by comparing our data with other 
investigations or simultaneous measurements with another methodology. In this study, 
a qualitative direction is used, which makes it difficult to measure simultaneous 
validity. External validity deals with the establishment of transparence, which is 
emphasized by the importance of using replication logic in multiple-case studies (Yin, 
2003). Theories must be tested through replication of the findings in similar 
surroundings. This means that a specified theory has to come up with the same result 
(ibid). Once a replication is made, it allows the findings to be generalized to a greater 
number of surroundings (Eriksson & Wiederheim-Paul, 1997; Yin, 2003). To reach 
our findings, we have tested the relevant theories in four different cases from two sets 
of industries. However, based on Yin’s reasoning, external validity causes somewhat of 
a barrier in conducting case studies because of contextual variations and should, 
therefore, not be given too great proportions. 

The same interview guide was used in all cases to minimize distorted data 
interpretations. Empirical findings were structured and organized into separate 
sections, with each case presented separately. Establishing a clear-cut structure of the 
data presentation (and the thesis in general) makes it easier for other researchers to 
participate and appreciate the documentation. Since personal biases might influence 
interviews, influences from the researcher, such as attitudes and values, may affect the 
respondents’ data, and question the fundamentals that the study itself relies on (Yin, 
2003). In conducting the interviews for this study, no personal biases were evident. 

Reliability is primarily a matter of minimizing errors and biases (Yin, 2003). In 
qualitative research, reliability advocates the degree of consistency in the assignment by 
different researchers of similar words, phrases, or other kinds of data to the same 
pattern or theme (Hair et al., 2007). The degree of consistency is also reflected in how 
the same researcher applies similar observations and interpretations at different points 
of time (ibid). Moreover, it is important to remember that reliability in qualitative 
research is not measured, it is estimated (Yin, 2003). Reliability is usually estimated in 
two ways, test/retest and internal consistency (ibid). Based on the author’s description, 
the test/retest estimation is a conservative method used to confirm instrumentations. 
Internal consistency is addressed by the manner in which questions that estimate the 
same concept are clustered in the questionnaire (ibid).  

Due to the research’s qualitative nature, replication in the complex contextual aspects 
of the interviews and the inclusion of probing questions was extremely difficult. The 
questionnaire’s internal consistency was estimated through validating meetings and 

8 Also referred to as criterion validity (Yin, 2003) 
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correspondence with the head supervisor. Once a satisfying match was established, 
together with a test interview to confirm some phrases, the instrument supported the 
interviews. For the purpose of minimizing unnecessary errors and fallouts, all 
interviews were digitally recorded. The self-assessment tests were handed to each 
interview respondent personally. The respondents were informed that high values on 
both risk taking and creativity did not necessarily equal the greatest value returned to 
the company. Provided with the information that each orientation had its own 
strengths and limitations, it was anticipated that the need to fake scores would be 
reduced.  
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CHAPTER FIVE

5. Empirical Study 
In this, the fifth chapter, the empirical findings will be presented for each case investigated. The 
chapter covers evidence collected from four cases, all treated delicately, due to the confidentiality of 
certain sensitive issues.

In accordance with the conceptualization made previously, each case is presented and 
structured in a similar way, that is: 

Case background 
Descriptive findings to  RQ1 - The innovation process  
Descriptive findings to  RQ2 - People 
Descriptive findings to  RQ3 - Critical success factors 

Notably, the structure is based on stated research questions after each case 
presentation. Aided by the case presentation, the background and setting is provided 
to better help understand the context in which each case acts. The empirical study 
covers four cases, two in each separate industry (see TABLE 5.1).  

TABLE 5.1: Cases Presented 

The order of the presentation pertains firstly to cases in the manufacturing industry 
labeled MANU, followed by two cases from the IT and telecom industry labeled ITT,
since product innovation in many ways deals with sensible information that allows one 
to create competitive advantage. Thus, this use of confidentiality ensures that none of 
the companies involved in the study is presented in a way that makes identification 
possible. When case information is referred to or being expressed, it is done using 
either case name or respondents name. In either case the same key respondent’s telling 
is sovereign in each of the cases. 

5.1 Case one: Alpha MANU

Alpha MANU was established in the mid 1970s, and is 100% owned by its founder. 
Today, the company employs just over 100 people, and the turnover is approximately 
140 MSEK (2006).  In the new millennium, the company has experienced an 
extensive market upswing, with turnover figures increasing rapidly recently. Alpha 
MANU has three manufacturing facilities in its home market of Sweden. The main 
production is concentrated at the company’s headquarters, yet special products and 
machinery for improving production capacity are made at their facility located nearby. 
To reduce costs of raw materials, a company was established in southeastern Europe 

Manufacturing industry (MANU) IT and Telecom industry (ITT) 

Alpha MANU Gamma ITT

Beta MANU Delta ITT
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just two years ago. This was an important strategic move, since this reduces the cost of 
major input material by 20%, and opens up possibilities for entering future markets.  

The annual financial reports don’t show any R&D budget or fixed R&D expenditure. 
Still, significant efforts are made to enhance production abilities and to improve the 
range of available products, something that their product manager describes as: 

“Our greatest concern is to manufacture good quality products in great volumes in the most 
effective way.” 

R&D activities can be divided into two categories: 

Prototyping and testing to improve products 
Special machinery to improve production 

Prototyping relates to new products that are to be introduced in regular production. 
To come up with modifications and completely new products, serious testing is 
needed to validate quality measures. This is particularly important since Alpha MANU is 
a certified quality producer that prioritizes good service.  

“We are prepared with a batch of 600 alternative products available to customers, but in cases 
where the sought-after product is not found among these, it all comes down to a service issue. 
Since we want to take care of all our customers, we normally try to find some kind of solution 
(i.e. a product that fits the customers’ demands). In only a rare number of cases we say no after 
serious consideration, but as a rule of thumb, we do our very best not to deny any reasonable 
requests.” 

Simultaneously, in its efforts to differentiate the batch, the company is upgrading its 
production techniques with special machinery and robots. A new line or a new 
machine/robot has been introduced each year for the past half decade, which accounts 
for roughly 15 MSEK/year. 

Alpha MANU perceive innovation to be something completely new, whereas product 
development is basically improvements and modifications on existing products already 
available to customers. This is expressed in the following way: “Innovation is something 
new, a unique product, and something that, in our customer experience, cannot be found 
elsewhere on the market.” Alpha MANU believe a great example of such innovations is the 
company’s completely new product line introduced to customers 10 years ago − solar 
panels. On the other hand, smaller product enhancements are primarily a way of 
finding solutions for customers to keep them satisfied, creating bonds for future sales. 
In addition, product development has also ensured quality measures. 

When developing a new product, the actual development process does not stop when 
the specific product gets out on the market. On the contrary, each new product 
brought to the market raises a bunch of new questions from customers. An 
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increasingly pertinent question relates to environmental preservation and how solar 
energy can be used in each specific product. These questions often form the basis for 
modifications that lead to the establishment of a totally new product. As the company 
says, “All products are designed for what they are meant to be used for. And if modifications to 
the original product version divert its purpose from the original ideas, we must strongly consider 
producing either another version of the very same product or a completely new product line.” 

For big customers, the upcoming year’s production is based on invited tenders, which 
are normally received one year ahead of delivery. This makes it at least partly possible 
to plan some of the upcoming production. Lately, an increasing part of annual 
production has been on an OEM9 basis. OEM has increased in recent years to become 
a major part of total production, covering approximately 80% of all outputs. “Actually 
we do products similar to those of our local neighbour10 that also specializes in pre-fabricated 
products. Thus, a major part of our products are built upon others’ products.” Although this 
recognition exists, no cooperation of any kind exists between the two companies.

Today nearly 1,000 outputs are produced per week, approximately 200 per day. The 
company expects to break through the magic number of 100,000 outputs a year in less 
than three years. This should be contrasted with their rather stable output frequency of 
5,000-6,000 outputs annually prior to the “new market window opening.” In addition, 
approximately 50 prototypes are made on an annual basis. Competition is dominated 
by a large number of smaller sized competitors that have specialized outputs to fit 
specific market niches in order to compete successfully. Thanks to good quality and a 
solid reputation, the positive sales indicate that customers strongly favor Alpha MANU

products, although the market is rather new.
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Figure 5.1: Type of Manufactured Products
Source: Based on a description by the product manager 

To cope with the growing demand, the number of employees has grown in line with 
the annual outputs. From an annual increase of 17 people in 1998 the number has 

9 Originally Equipped Manufacturing, meaning that pieces/components of the product sold are actually manufactured by 
someone else than stated on the brand (i.e. different shell and use of someone else’s original blueprints). 
10 Referring to Epsilon MANU that was initially part of the study. 

%
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grown to more than 100 people, according to the latest figures. This represents an 
organic growth of approximately 25-30 percent each year. 

5.1.1 The Innovation Process 
“We are currently dedicated to internal quality revisions where guidelines are drawn for how to 
produce a certain product. These quality checks are methods we are currently finding ways to 
work in, meaning that we have just begun documenting routines. This documentation will not be 
restricted to a certain product but will be covering all kinds of projects that we work with.” 

Customers are responsible for the ideas behind most of the products being made. 
Input generally comes from either the enthusiastic and customer-centric CEO, sales 
and support personnel, or the process engineers (“the machine-constructors”). “If enough 
mention the same problem or issue, we quickly reach the stage where something needs to be done 
about them. We do not have to think about what the customer wants; they tell us. Actually, we 
receive such large volumes of requests that we have to say no to some, although we try not to 
because of our service philosophy.” All requests are evaluated according to the corporate 
core strategy. For people with more experience in the company the evaluating process 
is not particularly time consuming. 

Until recently, all ideas and input have been processed on an informal basis. Yet, with 
the recent market upswing, increased emphasis has been put on the need to formalize 
internal activities and routines crucial to the development of certain products. “We 
would like to have a formal and more structured process, rather than depend solely on informal 
coffee meetings.” According to Alpha MANU, the informal way makes the process very 
dependent on repetitive use of the same individuals. Instead of depending solely on 
informal processes, it is rather a question of resource allocation. In the past year Alpha 
MANU mentioned it has come to the point were it has realized that formal guidelines are 
needed to keep up with efficiency in production. Functions and functional 
descriptions are important drivers in the first step of documenting ways products are 
brought to life. This awareness has spotlighted an interest in having documentation of 
more than just individuals’ names and their job description.  

“You work according to routines, but these are not explicitly expressed. This means that you 
work with colleagues, and since you know what their jobs are, you can expect a certain input 
based on their perspective and knowledge of expertise.” 

The ability to fill temporary gaps in production has raised arguments for documented 
guidelines, which have been amplified lately. With a general increase in demand, 
special requests also cause more prototypes to be made. This R&D work has been 
expanding to the extent that it eats up man-hours from the regular production 
process. The result is that production lines stand still until the right people get back to 
where they normally work. This has caused a slack off in production that is viewed as 
a potential threat to the company’s attempts to increase unit production beyond the 
magic 100,000 border. To meet this objective it has become increasingly important to 
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make production as efficient as possible. The aim is to have less manufacturing hours 
and more work done, which is emphasized by the following: “We finalize a new product 
line in one to two years, including a number of robots to make production more efficient.” 

Customer demand has evolved towards more rigorous validation, according to the size 
and influence of customers. Alpha MANU considers this trend to be the underlying 
driver to create a validating system that makes it easier to check customer 
prerequisites.  

Figure 5.2: Phases and Functions of the Innovation Process at Alpha MANU  

Source: Modified after internal documentation and description of the product manager at Alpha MANU

Ideas/Input  
The earliest phase recognized by Alpha MANU is very broad, yet it scans and discards 
some of the preliminary suggestions. Thus, it happens that ideas are never even 
brought into consideration at the product managerial level. Ideas and input origins 
mainly from customer needs, this concerns new products, or a decision to make a 
prototype. Other aspects that get drawn into the innovation process are modification of 
the existing product, such as different size, materials, or components, and modification of 
function, such as adding the use of solar energy. 

Product Manager 
The product manager is actually the one who gives the first real sweep. Validation of 
blueprints and preliminary calculations dominate as the idea begins to formalize. In the 
evaluation of ideas, both economic calculations and quality measures/standards 
provide a solid base upon which to decide. Besides the scan, continual revision is 
made to optimize assortment in terms of functionality and appearance, based on what 
the market (i.e. the customer) requests. This is also where the actual work of the 
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R&D group begins. Cases that are brought forward to the product manager will be 
debriefed for the group’s weekly formal gatherings.  

Filters
The ideas are scanned and decided upon if they surpass the product filter and go beyond 
temporary termination. Alpha MANU skips ideas at the filtering stage by mentioning: 
“Ideas are never considered totally dead, because you never know what the future will look like.”
Filtering takes care of questions such as, “Is this our type of product?” and “How does it fit 
to our strategy and business objectives?”

The product committee is the final screening body that needs to approve of the product 
before preliminary prototyping and construction begins. The product committee includes 
members of the board, and if termination is not decided upon here, there will not be 
any later rejection; instead, later consideration will highlight any possible need for 
change.

“When we know the core business, it becomes easier to make critical decisions concerning what we 
do and strive to achieve.”  

The product committee uses brainstorming to provide preliminary documentation for 
functionality, usage, and design. Each meeting is documented by the convening 
person and archived in a designated file on the Intranet. 

Construction
The construction phase concerns the making of ready-to-go blueprints and the 
production of prototypes ready for tests. Before initiating any construction of 
prototypes, the final blueprints are revised with the product manager, who, in turn, 
gets confirmation from the customer to proceed with prototyping. Thus, after 
approval from laboratory tests, the customer provides the final go-decision. Thereafter, 
the prototype is prepared for production.  

Production preparation 
This is a function that ensures all details in a new or existing product are ready to be 
mass-produced. To ensure a prototype is ready for duplication, it is important not to 
make any promises to the customer before production prerequisites and capacity 
availability have been estimated.  

Customer validation 
The customers are very much involved in the process of developing new products. 
Checkpoints are determined by validating issues such as product specifications, 
blueprints, tests, and prototype design. Questions like, “are you satisfied with this?” are 
constantly asked in the interaction with customers. This means customers are in touch 
and very much part of the development process. “Continuing validation with customers is 
an ongoing process that in some cases proceeds to field tests.”
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When a product is ready to go, it enters the regular manufacturing process. Its status is 
updated so it enters the same level as other products ready for mass production. The 
customer has a system that indicates a certain product is approved. The objective is to 
have all ordered products in a detailed production schedule. What drives companies to 
search for improved solutions seems to be that they want to have a product that can be 
distinguished from products of their competitors. Thus, “The uniqueness of new products 
has been intensified in the requests.” 

“For example, our biggest customer has requested a number of new products without asking what 
the cost might be. Now, when a number of prototypes have been approved, they ask how much it 
would cost them to get a large number of that very same product.” The initial calculations are 
considered rather simple; normally it takes roughly one or two weeks to come up 
with a prototype. It is a completely different thing if you want something to be mass 
produced. A new machine might be needed for that purpose or, in some cases, a 
completely new production line. “This is actually the trickiest part, since how much of the 
cost do we want to pass on to the paying customer?”  

To support the innovation process the company uses Intranet and collaborative 
software, mostly for showing project status, blueprints, and test results. This way, 
however, the customers interact throughout the IP, validating each step and ensuring 
that the development goes as planned.    

Summarizing the IP 
In Table 5.2, the key characteristics of each phase are distinguished and briefly 
explained. The three last rows are not part of the activity agenda covered by the R&D 
group, but are still vital and include activities vital for the IP. Thus, in making the 
product marketable, sales, mass production, and technical support appear to be 
completing sections to the IP at Alpha MANU.

TABLE 5.2: The IP at Alpha MANU 

IP at Alpha MANU Phase descriptions 

Ideas/Input Ideas or input referring mainly to new products, modification to existing 
products, or modification of function. 

Scanning Scanning the quality assurance and economic capabilities to determine internal 
capacity.

Filtering Product fit in relation to corporate strategy and production capacity. 

Concept design Preliminary product requirements, specific considerations, and schematics to 
guide blueprints. 

Finalizing blueprints Finalizing blueprints to guide prototyping with the required specifics. 

Prototyping Development of test versions, which undergo a number of functionality and 
laboratory tests to validate quality standard requirements.  

Construction The development of the intended product according to validated requirements. 

Production preparation Assuring production prerequisites and availability in capacity; planning when to 
fit production. 
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Sales  Confirms customer order specifics that enable mass production of the approved 
product. 

Mass production Allows duplication of validated, customer- approved, products.

Technical support Provides help in product specifics and educates the customer about functionality 
of the product.  

5.1.2 The People 
The introduction of a formalized R&D group has taken shape just recently. Actually, 
the R&D had its first formal meeting the day after completion of the first interview. 
However, at this stage, there is no given name for this group other than what their 
main objective indicates. The respondent used the phrase “the research and development 
group,” hereafter referred to as the “R&D group.” The composition of the R&D group 
is shown in figure 5.3. 

Figure 5.3: The R&D Group at Alpha MANU 

Source: Based on description by the product manager 

The CEO is the decision maker and is responsible for “go/no-go” filtering, without 
necessarily being involved in all the meetings. In the lower-level boxes, the letters A, 
B, and C indicate the geographical locality of each member, where the letter 
represents building A, B, and C. Buildings A and B are located at headquarters, while 
building C is geographically detached from the other two. However, since each 
facility has a unique purpose/focus, the R&D group has been composed to include 
members from a broad production spectrum. Notably, sales and support are mainly 
located in building A, but personnel assigned to special products and semi-
manufactured articles are located in building C. Since building B focuses on 
prototypes, tests, and tuning the production process with machines and new 
technology, customer input may be somewhat more modest than in the other two 
facilities.  
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Product Manager; has an overview of the manufactured products and, in most 
cases, is the one with the leading input from customers due to the proximity of 
the main sales/support unit.   

Lab Specialists; have in-depth knowledge of the routines and actions involved in 
the testing and experimenting relating to the confirmation of standards and 
other requirements. 

With regards to where input might come from, all ideas are considered valuable, 
although in some cases, where a broad opinion is preferred, it is a case of practicality 
when it is simply too difficult to take advantage of all great ideas. This means that ideas 
floating around in the organization are not easily targeted; neither are they 
incorporated in new offerings since the idea carriers are unaware where they might be 
used. An assembler might, for instance, have a great idea but since he/she is unaware 
of ongoing projects most of the time, nothing ever happens to the idea. When an idea 
is brought to life the originator is put in charge of the actual development, whenever 
possible. 

“If the project idea seems interesting enough, follow-ups normally involve the initiator in some 
way.” 

Lately Alpha MANU have come to realize that they would rather take advantage of 
peoples’ hidden resources and have, therefore, launched a project platform as part of 
their Intranet. Initiated by their biggest customer, a similar collaborating tool has been 
developed and now functions as an Extranet. 

As a result of expansion, they are planning to extend the testing division. For example, 
Prototyping could be one designated role that includes specific activities and requires 
certain skills. In general, many projects are running simultaneously. This means that at 
the same time new products are formalized, the same people might be involved in 
finalizing a new machine line. “We are now suffering more and more from a shortage of 
resources; we simply don’t have people to fill temporary production gaps.” 

We look to distinguish more concrete roles: today the one who is available is positioned in any 
given task. 

Production preparation is a very recent position Alpha MANU felt necessary to install. 
Actually, the person in charge began employment just the day before the first 
interview was made with the company. This way, they now hope to have a better 
schedule of when and where certain activities should be in place to get into 
production. In short, the role provides guidance to better create flows and avoid 
production gaps.  
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“As it stands now, prototyping demands full-time employment. Yet, three months of no 
prototyping would take us back to a similar position as we are in today. Therefore, we are now 
looking for ways to better allocate resources than we do today.” 

As with every other company, Alpha MANU have deadlines to follow. “We have a 
prototype that needs to be delivered tomorrow, no matter what.”  This type of situation has 
called for better ways to plan production and allocate people to where they are most 
useful. Still, more man-hours are needed in production; to hire new employees is 
crucial in making the transition to producing new products. Officially, with the 
upbringing of the R&D group the product manager was put in charge or made 
responsible for following up all ideas. The unofficial story is that it is impossible to 
keep track of all prototypes that are made annually. In addition, it is also the product 
manager’s responsibility to scan all possible project ideas. Whoever functions as 
catalyzer for each project idea is sometimes difficult to pinpoint. “They (i.e. top 
management) probably presume I am the catalyzer and the one who drives each and every new 
product forward. It may seem so on paper, but reality says something else.” 

5.1.3 Critical Success Factors 
“You want to be able to erase all people from the documented guidelines, to actually view what 
needs to be done for each position/role in the development of new products” 

The general view is that more people should be part of idea generation. Today, most 
input comes from the CEO, thanks to the company’s well-established relations with 
its customers. Our desire is to have all employees contribute ideas one way or another. 
“Since all ideas might have some unique characteristics attached it is desired that as many as 
possible contribute with input.”  In cases where a person in production has a great idea, 
then, according to the product manager, it would be best to have the same person 
involved somehow to easily share and distribute his/her ideas. 

“Usable documentation, small editing needs to be communicated to all those who need the 
input“. 

Alpha MANU use an Intranet that has been developed in-house and a development 
portal (i.e. an Extranet) that is used together with their biggest customer. The portal is 
highly valued since it allows good insight into test results, blueprints, general product 
information, and pictures, among other things. They have initiated an exclusive 
Extranet channel with their largest customer, which is the one that pushes them to 
establish better documentation. As part of this campaign, the Extranet was initiated to 
ensure better continuous validation and quality measures, which is part of delivering 
verified and standardized products. However, although the Extranet has been running 
for two years, it has not been in use for the past year due to technical problems. 
Upgrading of the virus program and firewall protection made it shut down or creates 
system failures repeatedly. This led to skepticism about its usability, and people 
stopped using the application.  
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“The system crashes all the time, so what is the point of using it?!?” 

“What unit is the most important to deliver, and initiate new products in smaller series to 
validate function and production.” 

Not much attention is given to what competitors do; benchmarking, therefore, is not 
mentioned as a prioritized activity. Still, output figures were compared with the 
market leader to a third-party customer to demonstrate excellence and predicted 
output volumes. When a new product is being developed, questions arise that 
function as informal checkpoints with colleagues and customers.  

“What happens if we make a serial production of this product? Will we have to modify 
anything?” 

According to the product manager, unless a customer is able to describe the requested 
or intended product with blueprints and functionality, Alpha MANU is unable to 
manufacture it. In recent times a large number of requests have been formalized as: 
“Can you provide us with the same product as vendor X has?” 

One of the crucial issues is to be able to prepare mass production, which emphasizes 
that much attention is focused on the manufacturing of machines for in-house 
production. In recent years, one new machine line has been established each year. 
One line is approximately 15 MSEK and is used to manufacture new products. 

The energy market in general has exploded in the past decade, something that Alpha 
MANU has taken advantage of, thanks to a good reputation and its well-established 
relationship with its customers. The increased number of prototypes follows a higher 
number of total outputs but also a shift in the market. According to Alpha MANU, top 
management does not seem to share the same view as the R&D group that believes 
market turbulence is here to stay. “In recent years we have witnessed a wave of new products 
entering the market, best described as next- generation products.” Also, everyone agrees that 
there is a need for working more formally with the innovation process. Still, nothing 
has yet been “sanctioned” in terms of time and financial resources for that particular 
purpose. This means that although the R&D group now officially exists on paper, 
little will change unless proper action (i.e. resource allocation) is considered. The 
product manager revealed some frustration about the latest initiative: 

“Nothing seems to be formal here; we are totally informal in everything we do.” 

For the R&D group it would be best, almost a prerequisite, to conduct in-house 
recruitment; therefore, it is critical to be aware of the process. What is needed are 
people with certain skills for a particular job. The situation today does not allow one 
or two people to step down from their activities to be involved in other projects. “The 
way we work now, pulling out resources will create a disturbance in production, resulting in a gap 
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of inefficiency.” The primary indicator of inefficiency has been insufficient manpower 
for the particular job task.  

Alpha MANU believe they are in such a position that they would favor of having some 
sort of structure or support for an “official blueprint,” but this must be dealt with on a 
strategic basis to be purposeful. Most activities relating to the development of new 
products are carried out on an informal basis. Consequently, informal gatherings at the 
coffee machine are intended to remain and to continue to function as a supporting 
mechanism. Their ambition is to get more rigorous documentation of the 
development process; one reason for this is because customers have become more 
sophisticated. Today, customers demand specifications and validation procedures in far 
greater detail than they did just ten years ago. Because of this, external validation and 
the internal fear of “re-inventing the wheel” makes the formalities occupy a larger 
proportion than they did previously.  

For each product proposal a customer comes up with calculations are made. This way, 
cost awareness is established. When a requested product is not found among the 600 
alternative solutions, it is particularly important that the expenses involve developing a 
prototype. In the recent market turbulence and with the demand for “next-generation 
products,” employees have begun questioning some of the core issues relating to their 
product offerings. Something that has never been on people’s minds before have come 
to their attention as they have begun addressing the issue of defining their products. 
The traditionally rather easy definitions have now been questioned as a means to 
better address the changes in customer requests.  

One of the bottlenecks is believed to stem from the decision-making process by top 
management that includes the sole owner of the company, who is also CEO. Lately, 
the CEO has focused a lot of attention on the new international start-up, which 
naturally is time consuming and requires the ability to master a greater number of 
considerations. With 50% of the time spent visiting existing customers or attracting 
potentially new customers, some decisions are being constantly delayed. Cases have to 
be repeatedly debriefed and updated to the decision maker to ensure the latest input in 
a certain case to make a solid decision. With formal guidelines for this “go” or “no-go”
type of hold-ups, better flows are expected to smooth out unnecessary breakdowns.   

5.2 Case two: Beta MANU 

Beta MANU was established in the late 1970s and is 100% owned by its founder. Today 
nearly 250 people are employed and the turnover is approximately 300 MSEK (2006). 
All manufacturing and product development is done at headquarters, although sales 
offices exist all over Sweden, Germany, the UK, and the USA. The American market, 
especially, has developed strongly lately, which has contributed to increasing the 
company’s international share of the world market to 20%. In the home market of 
Sweden and Scandinavia, Beta MANU is the market leader.  
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There is no cooperation or strategic bond between the company and any of its 
competitors. However, lately, China has been perceived as a way of attracting extra 
manufacturing capabilities at relatively low cost. The current situation allows semi-
manufactured articles to be made by certain production companies. Since the market 
trend seems to be positive, there will probably be more products semi-manufactured 
externally. In the future, some products may be totally manufactured externally and 
sent directly to local distributors. If some consider this a threat to Beta MANU’s high-
quality standards, the company responds with:  

“Everything we do is reviewed and tested according to rigorous standards and certifications.”  

External manufacturing has not previously been considered to be economically 
beneficial, but with a market demanding more than they are capable of producing, this 
has become a prioritized issue currently being investigated. 

Previously, financial means were set aside for R&D expenditures. However, five years 
ago this was replaced by a stand-alone R&D company, hereafter referred to as Beta 
MANU R&D. 

The respondent started out in a completely new position as project coordinator when 
the new company was established. Today, Beta MANU R&D is responsible for the 
overarching development of all products. The project coordinator, who also functions 
as product manager, ensures the work mainly concerns ways of improving the 
development process. This type of position/role was never considered when the CEO 
performed some of the activities involved in a more informal manner.  

In the past five years, the company has grown approximately 20% on an annual basis. 
This has turned it into a rather complex organization that needs support from a formal 
backbone. In the current expansion, the use of multiple input sources has improved 
ways for stakeholders and others to provide valuable ideas to the company. This seems 
to have been a great way to capture new ideas, which is confirmed by the following 
statement:  

“There are many ways to capture ideas, but the current situation requires improved coordination 
of channels in use. Thus, it is important for each stakeholder/customer to know where to turn 
whenever necessary.” 

According to the respondent, Beta MANU perceives innovation to be something 
completely new, whereas the majority of all product development relates to 
improvements and modifications on existing products.  

Validation is made with customers with whom Beta MANU has established a relationship 
of trust. Sometimes, the testing is done at the customer’s facilities.  Most of the time, 
customers are selected based on their physical proximity but lately also for market 
proximity. Physical proximity provides ease and convenience during testing and 
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sharing information. Market proximity is important in cases where familiarity is 
moderate or low and if the business impact may have major advantages. 

“It rarely happens that an initiated project is completely shut down. What does happen on those 
remote occasions is that the physical product (i.e. the prototype) after testing is adjusted to meet 
somewhat other criteria than those the original ideas suggested.”  

There are a number of ISO standards that function as quality standards. The standards 
can be divided into overall standards that apply in most of their products, and specific 
ones that apply in each product type. Beta MANU have ten active patents and two patent 
rights that together emphasize both industrial demand and their corporate strategy in 
promoting and positioning themselves. Approximately 90% of the R&D work is 
focused on improvements of already established products. 

“Basically, it is the customers’ problems or requests for improvement that drive product 
development. This means we put strong emphasis on the end-user in our development.” 

To maintain its position as market leader, the company aims not to achieve the highest 
technical innovation level but to rely on customer needs. The originator and CEO 
(same person) used to work closely on which companies would become future 
customers. During this time, the CEO had the ability to recognize a latent need that 
later became prototypes made in his garage and, finally, successful products. The 
greatest indication that things have put wheels in motion is increases in product 
differentiation, turnover, and the number of employees. To put it briefly, “We have to 
fit into the costume, and since it is growing so must we.”

When products are to be delivered, it is important to prioritize between deadlines of a 
more urgent nature. Examples of deadlines are when customers promptly tell us that 
they require a “must have” at a certain date, or when a new product is to be presented 
at an exhibition. Normally, about 60 projects pass through the phases of the 
development process and about 15-16 of these become new products. 

5.2.1 The Innovation Process 
Since four years ago, they have used a project management system that includes a 
description of their product development. For larger projects, the developing process 
may take two to three years to finalize, whereas a minor one, with less modification or 
newness attached, takes approximately six months. According to the respondent at 
Beta MANU, product development projects are by nature very dynamic and flexible. 
“Things may happen that make the process loop back to a position one or two months earlier.”  
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Figure 5.4:Phases/Feedback Loops of the Product Development Process at Beta MANU 

Source: Based on internal documentation and descriptions by the project coord. at Beta MANU R&D 

The product development process (also referred to by the respondent as the “product 
change process”) is designed so all parties can take part and interact from the very 
beginning.

“We have different milestones that we follow in our development process where 90% of our work 
concerns modifications of existing products, rather than the creation of completely new products.”  

The formal structure consists of six meetings (M0-M5) that are governed by activities 
needed at a certain stage of the process (see Figure 5.4). The purpose of the M-
meetings is to inform and create opportunities to influence involved parties from the 
very beginning of a project until its end. It is also a way to ensure that all necessary 
activities are involved and executed at each phase in the development process. In some 
cases, higher priority might be given to certain projects. However, it is always the 
time schedule for each project that establishes the priority level. The loops in the 
development process indicate that back loops are sometimes necessary to get the most 
out of each product. 

Ideas/Input 
“Most of the time we develop a product based on an experienced difficulty or on a request to fix 
something.” This in turn triggers the greatest source of input, our CEO, to come up 
with ideas. Hence, internal idea generation derives mainly from the CEO and also the 
company’s Intranet. For external input, Beta MANU uses an Extranet solution that 
involves two main input windows for customers or other stakeholders for different 
levels of details, specific projects, and general characteristics:  
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M0 – Scanning/idea forum  
The scanning is generally a very informal phase where a brainstorming forum makes a 
general evaluation. The CEO generates most of the ideas, especially ones new to the 
company and sometimes also to the market. “A majority of new products originates from 
the CEO, thanks to his great awareness of customer demands.” The ideas are reactions to 
problems, that mostly are self-experienced or when sales people recognize a frequently 
mentioned difficulty with something. Ideas are always aired in a brainstorming forum 
that comprises cross-functional groups with great experience in fields such as 
construction, logistics, and sales. Most of these forums are organized by a product 
committee. The product committee runs the forum with the object of finding a 
platform for an idea to grow. Items of concern: Overall fit to company strategy and 
capabilities to succeed on the market. Besides the formal product committee meeting 
indicated by M0, most activities are very informal.  

M1 – Kick off, market analysis 
When the product committee approves an idea for further investigation, a swift 
market analysis is normally initiated. The market analysis is especially important when 
major product changes or completely new products are to be produced. Depending 
on the case, the market analysis may vary in time and extent, but normally does not 
take more than a couple of weeks to provide decent decision-making material. The 
market analysis is broken down into technological demands and requirement demands.  

Project starts 
In phases M0 to M1 most projects start and conceptual ideas are outlined. When M2 
is initiated, the formal project description takes shape. However, sometimes when 
minor modifications are needed, the starting point may actually be pushed into M2, as 
much of the project description is already known from existing documentation. The 
CEO decides whether an analysis should be conducted or not; if not, the project is 
terminated. In reality, a total stop is very rare; instead, different adjustments due to 
looping from later phases keep the evolution of the project intact. 

M2 – project description 
This phase is characterized by a preliminary product definition and preliminary risk 
analysis. Decisions are made whether patents should be considered or applied, 
depending on the uniqueness of the product. Economic considerations, such as capital 
need, budget, and pay-off are reviewed. Finally, it is important to recognize how to 
replace existing products and where they should be manufactured. 

M3 – prototype presentation 
A prototype begins to formalize based on the preceding input, and when calculations 
and blueprints have been approved. To proceed with prototyping, a checklist of 
activities needs to be completed: demand specifications, risk analysis, tests, approvals, 
and economic calculations. This phase is responsible for delivery according to the 
terms of the documentation. Before the prototype is declared a “frozen design,”
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repetitive looping has normally found ways to continually improve and confirm step-
wise alterations.   

M4 – “Frozen design”
During this phase, all technical documentation is ready for market launch. Normally it 
takes 8-10 weeks to create “batch zero,” which is the first single unit that is analyzed 
prior to manufacturing. During this time, activities such as construction and design are 
finalized. This phase also includes approved demand specifications, risk analysis, and 
customer validation. When “batch zero” is completed, administrative work with 
manuals, safety stickers, and ISO considerations take up most of the time. This phase 
also includes testing of the production unit responsible for manufacturing the specific 
products. 

Prior to launching on the market a number of considerations and activities need to be 
ticked off: updating time schedules, project descriptions, patents, and detailed budget 
funding (i.e. pay-off). Also important are the influence the product may have on in-
house stock (i.e. replacing the current version) and where it should be manufactured 
(i.e. in-house or externally abroad). These activities are very much tuned according to 
decisions made during earlier phases (see M2). 

After M4, the product is put in production, most times with the aim of leveling out 
existing versions. This is especially the case when new technology is used, which 
would benefit from additional market testing. Since each situation has a set of activities 
attached to it, they all have to be checked before moving ahead. One of the activities 
would be to check the stock balance and, given there is no immediate problem with 
the existing product, actions are dealt with depending on the occasion. At times, the 
improvements are so convincingly or urgently needed that the existing version is 
promptly replaced by an updated version. 

M5 – Follow up 
According to Beta MANU this gives everyone an opportunity to influence the product, 
creating a variety of views on how to construct the final product. By broadening the 
early perspective, they believe they are better prepared in terms of quality assurance 
and the ability to minimize errors. It may also speed up the process, as the necessary 
information is provided at a time when it is easy to change and input ideas that are 
different to those that were first considered. Beta MANU has a number of skilled product 
specialists who critically review their products. This is expressed in the following 
statement: “We posses extensive specialist knowledge used for finding out ways of 
improvement.”

Project ends 
Based on the description by the project coordinator at Beta MANU a R&D development 
project ends when: 

All technical documentation has been completed 
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Information about product availability has reached the customer 
Products are available for order and delivery (i.e. production start is included in 
projects)  
Aftermarket follow-up has been finalized 

The aftermarket follow-up is beyond the scope of a project since the nature of activity 
is made to those products that have been on the market for a while. The follow-up 
evaluates the product’s ability to match market demands and needs. 

Summarizing the IP 
In Table 5.3 below, the key characteristics for each phase are distinguished and briefly 
explained. The interpretation of the IP phases is a summary of the descriptions 
provided by the project coordinator at Beta MANU R&D. 

TABLE 5.3: The IP at Beta MANU 

IP at Beta MANU Phase descriptions 

Ideas/Input CEO (dominating source internally) 
Different entry ways depending on level of detail (specific 
project/general character) 

M0 - Scanning Informal phase 
Review in an idea forum 

M1 - Kick-off/Market analysis Second review (decisive) 
Product fit (alignment with corporate strategy) 
Market potentials 
Approval = Initiating the formalities of a new project, allocating 
resources, roughly indicating time horizon and budget. 

M2 - Project description Formal project description takes form 
Risk analysis (need for patents or similar) 
Economic considerations 
Replacement of old version 

M3 - Prototype presentation Finalizing calculations and blueprints 
Extensive checklist validation  
Provides basis for documentation of manuals  

M4 - “Frozen design” All technical documentation is completed 
Validation of demand specifications, risk analysis and customer 
requirements 
8-10 weeks to batch zero 
Administrative work (manuals and safety stickers)  
Validation of production units 
Consideration of product replacing method 

M5 - Follow up Skilled specialist reviews functionality 
Quality reassurance and minimizing errors 
Output correspondence to validated requirements 

Project ends Technical documentation is completed 
Product information available for customer 
Products available for order and delivery  
Aftermarket follow-up  
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Supportive technology 
To nurture the product development process an in-house initiative brought forward a 
project management system that was to replace the old, non-digital ways of 
documenting procedures. Today, this initiative, which has been running for four 
years, is a much appreciated application that allows easy access to vital information. 
Previously, when the system was not in use, things like meeting protocols and 
checklists were manually revised and stored in folders. A summary of their applied 
support technology and how it is used is presented in TABLE 5.4 below. 

TABLE 5.4: Supportive technology 
Technology used: What it does: 
CAD - drawings Blueprints 
Project management system Comprehensive background information 

Meeting protocols 
Activity descriptions (how to do what) 
Time schedules (Gantt chart) 
Checklists (approvals, indicate status) 

Business management system Detailed descriptions of what is done 
Document analysis 
Resource descriptions (who does what) 
Relation and dependence of activities 

Intranet − general Overall description of phase M0 to M5 
Visualizing flows and general activities 

Extranet External input/ideas 
Matter control board 
Forum for change and improvement 

Source: Based on descriptions by the project coordinator at Beta MANU R&D 

Thanks to the design of the project management system admitted activities are not 
proceeded with unless approved upon. “We never initiate a following activity unless 
preceding activity has been confirmed.” 

5.2.2 People 
Since the innovation process identifies a number of phases, the activities involved in 
each phase have some kind of deadline attached to them. To ensure all deadlines are 
met, the responsible project leader and project coordinator decide upon a time 
schedule for the M-meetings. The meetings, which act as debriefing and validation 
points, are limited in number. The product committee is a forum where bigger
decisions concerning the product are made; in this forum, the limitations (i.e. financial 
restraints) for each project are decided upon. A responsible constructor runs the 
product development process in collaboration with a product committee that consists 
of representatives from all departments. An overview of the key people involved in 
the IP is presented in figure 5.5. 
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Figure 5.5: The Product Committee at Beta MANU

Source: Modified after internal documentation 

To make the development of new products more efficient Beta MANU turned the 
whole R&D unit into a spin-off company to focus solely on the process and things 
that can be made to also improve the process itself. This separate company is hereafter 
referred to as Beta MANU R&D to minimize confusion. Thus, Beta MANU R&D
functions as the process owner and is responsible for organizing the meetings. The 
activities are validated, confirmed, and separated by the product committee with the 
help of checklists specially adjusted for each phase.  

Since the product committee has a more overarching function, the day-to-day 
routines and actions are followed up in weekly meetings by a product team. The 
product team is just like the product committee - a cross-functional unit that focuses 
on activities at an operational level instead of strategies. Normally, the team meets 
once a week in-between the product committee meetings. Meetings normally 
concern those involved in ongoing projects and are held to confirm that actions go 
according to the time schedule. The product team is also responsible for ensuring that 
new thinking is actually manifested in new products or routines. 

The project coordinator at Beta MANU is chairman of the product team and part 
of the product committee.  
The project coordinator at Beta MANU R&D and the project leader are part of 
the product team. 
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Figure 5.6: The Product Team at Beta MANU

Source: Modified after internal documentation 

Both project coordinators have similar roles. The respondent coordinator also 
highlighted in figure 5.6 acts in a prominent position in the R&D activities. 
Something that both do is quality validation with sales offices and top management. 
Also, most of the sales and market input is handled by the Beta MANU project 
coordinator. It is always one of the constructors who are picked for the position of 
project leader. The project leader is responsible for the detailed time schedule specific 
to each project. The project leader is also a member of the product team which 
communicates status reports. “When we’ve (the product team) been informed about status, it 
is up to us to decide on any reprioritization.” Although the product team is presented 
hierarchically in figure 5.6, (according to internal documentations) the respondent’s 
view is different: “We do not consider it to be that hierarchical”. Actually, the respondent 
did redraw the outline of the product team into a circular shape consisting of mainly 
two sides. First, there is the construction side that includes four constructors/project 
leaders. Then there is the market side that includes three people working with 
logotype, graphics, names, and brochures.  

Figure 5.7: The Product Team from the Project Coordinator’s Perspective. 
Source: Based on the schematic drawings and descriptions by the project coord. at Beta MANU R&D 
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Although the respondent mentioned only two sides (construction and market), the 
construction part, represented by the project leaders, was presented in the respondent’s 
drawing (see figure 5.7). This figure highlights the most frequent means of 
communication, which run through the project leaders. In turn, each project leader 
deploys a project team that is responsible for carrying out daily operations needed to 
follow time schedules. Many of the market activities are involved in this operational 
unit, and therefore are also already decided upon in the project team. Thus, meetings 
with people from the market side are less frequent than those with the project leaders 
from the construction side.  

Several of the activities are dependent on each other, in which the product team 
functions as an enabler that smoothens’ information flows and speeds up processes. 
This way, information is spread across all levels of the process. To smoothen the 
process even more a project management system is used. This is a computerized 
program that divides activities into the different phases. When a project starts, it is 
logged into the system, and a project number is allocated and put into a project folder 
with predetermined checklists. Each item on the checklist relates to an activity that 
needs to be executed before the specific phase ends. The project management system 
has been highly valued in the regular product team meeting but also used frequently 
in-between meetings.  

As the company has reached a breakpoint, people such as the two working with 
service manuals are stretched to the limit when the company has 60 simultaneous 
projects running. This small group is, among other things, responsible for getting 
information translated, that service manuals are made correctly, and that safety stickers 
are attached in the right spots.   

5.2.3 Critical Success Factors 
The scope for informal communication is inadequate when the company exceeds a 
certain level of growth. Yet, it is important to remember that there must be a balance 
between the supporting formal structure and informal behavior. The respondent 
expressed this in the following way:  

“Don’t kill creativity by formalizing too much.”

“We leave a lot of doors open and act predominantly informally in the early phases to avoid 
suffocating creativity.”

Informal communication has worked well before but the situation now demands some 
kind of sorting function so that the informal way can handled in a structured way.  

“There is no change within the team; instead, the same people are a part of all the development 
projects.”
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Bottlenecks are most likely to be found in administrative activities, for example, when 
documentation needs to be translated into 12 languages to meet the standardized 
requirements. Since “batch zero” covers something in the range of 50 to 100 units, 
weaknesses in the production line have a chance to be attended to. Thus, sometimes it 
happens that there are differences between the prototype and the finished product.  

The course of action is the same for all products. Thus, the use of checklists of what to 
do and when to do it act as a quality assurance. Most of the time smaller projects do 
not involve all activities and may, therefore, run quicker through the development 
process. Products that are urgent are flagged in the system and are given high-priority 
status. The case is similar when customers are pushing strongly for delivery or when a 
necessary measurement needs to be done. 

“Luckily, in our kind of industry, the product lifecycles are not particularly fast, in contrast to the 
motor vehicle industry that has a much faster way of introducing new models.”   

There are routine descriptions for each activity. These can be very detailed due to 
industrial demand specifications that set the criteria for the delivery of products, 
although the current situation allows no certified products to be selected besides 
certified rival ones. Beta MANU view their strategy of having certifications and patents as 
a way of signaling quality and safety to the markets in which they are active. 
However, there is a trend towards more guarantees for the products demanded. This 
way, certifications and fulfillment of standardization requirements enhance possibilities 
for successful business opportunities. The standards set rigorous demands that strongly 
minimize, and sometimes even eliminate, potential risks for the end-user when a 
product is finally used.  

“We have Class 1 products, meaning that they are applied outside the body with no surgery 
needed.” 

This classification of products does not include any required external institutional 
testing11. Still, Beta MANU emphasizes a high quality level to ensure their products 
remain competitive on the market.  

The fact that Beta MANU has a computerized validation system for all their routines does 
not mean they have kept away from improving it. On the contrary, applications like 
the project management system are frequently evaluated and updated. However, lately 
a greater need has emerged for the integration of functions in each system. According 
to the respondent, this is believed to be a result of the company’s growth and the 
multitude of channels used for various types of input. 

Project managers have only existed for six months in the current formalization. 
Previously, the formal title, project manager, was not used, yet the constructors 
selected to run the projects did the same as they do now. According to the 

11 Medical testing procedure for Class 2+ products. 
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respondent, it has become easier to clarify and structure the process when labeling 
certain roles. But it is difficult to pinpoint any critical number of employees that 
makes up for breaking points when formalization is needed.

“Most important is to have the capability for future growth. As we aim to expand our business, 
relying on informal roles will make it too difficult. To us formalizing certain roles will benefit 
tomorrow’s organization.”

5.3 Case three: Gamma ITT

Gamma ITT is a privately held company established at the beginning of the new 
millennium and strongly financed by venture capitalists. Altogether, there are 
approximately 60 employees, most of whom are located at the development facility in 
Sweden, which is one of two offices in the company’s home market. Sales offices and 
members of the board are dispatched to countries such as the USA, Italy, South 
Korea, the UK, and Sweden.  

Gamma ITT originates from world-class academic research in the field of “quality 
assurance for algorithms.” The company provides sophisticated solutions to broadband 
networks, providing guaranteed quality of service as a cornerstone capability. 
Operating in a B2B market, its customers are those that look for successful commercial 
deployment and operation of new solutions, such as IPTV and IMS12-based services. 
Gamma ITT provides flexible solutions for customers that have the ambition to have 
tomorrow’s embedded broadband capabilities today. The main customers are large 
telecom operators, which are targeted in the initial commercialization stage.  

The experienced R&D manager at Gamma ITT acted as respondent for the purpose of 
this thesis. Although being well initiated in the industry’s dynamics, the R&D 
manager never expected the runway to be this long before a product would take off. 
In the role of R&D manager, the respondent is a member of the project control group 
and responsible for the development of new products and overall support activities.   

Market and trends 
The number of broadband connections is growing rapidly around the world. In 
parallel with broadband developments, the wireless industry has invested heavily in 3G 
networks, and new 3G services are continually being launched. Both broadband and 
3G technologies enable service providers to introduce attractive multimedia services. 
Examples of new value-added services are IPTV, bandwidth on demand, video 
telephony, video-on-demand, network gaming, and IP telephony. However, for most 
companies acting in this market, the real offset for their solutions is yet to come. With 
its eye on the future, Gamma ITT aims to nurture funds brought in by venture 
capitalists, as the real market breakthrough is yet to come. This means nearly no cash-

12 IMS, abbreviation for IP Multimedia Subsystem, which combines voice, video, and data capabilities and can be 
delivered on both wireless and traditional networks. 



95

in has been brought back from the market except for a pioneer project that provided 
some minor returns a few years back.  

“There is far more endurance needed than initially expected in terms of the time it takes for a 
product to take the final leap and actually be implemented by the customer.”  

Along with the fixed and mobile broadband access rollout, operators worldwide are 
now investing in a converged infrastructure based on IP technology providing 
ubiquitous access to any service from any type of terminal – Next Generation 
Networks (NGN). The rationale for NGN is market demand for an open, standards-
based infrastructure that allows an easy and rapid introduction of new services to 
immediately address customers’ demands. A single, converged IP network also means 
considerably lower operational expenditures and, over time, decreased capital 
expenditure. How Gamma ITT responds to this transition, is reflected in these words: 
“We support multi-technology and multi-service platforms.” 

New multimedia services and networks demand intelligent handling of bandwidth 
allocation to individual subscribers and applications, as well as service quality 
assurance. The uniqueness of their products is said to be their context-independent 
support of underlying technology. For a service provider to successfully launch these 
services, it is also necessary to introduce new ways of bundling services, new pricing 
schemes, and also new business models. The way Gamma ITT is part of this process. 
The respondent reflects this position as:

“We are like a piece in an eco-system, in which we deliver nutrition and life-supporting 
essentials for our customers that, in turn, transfer demanded bundles to end users.”  

Figure 5.8: The Emerging Product (  indicating wireless/wired transmissions) 
Source: Based on descriptions by the R&D manager at Gamma ITT

Thus, products crafted by Gamma ITT address the challenges of service providers and 
network operators searching for new sources of revenue. The R&D manager 
emphasized customers’ requirements as follows:  

“All customers demand specific and individualized solutions, which make it impossible to create 
any stockroom products.” 
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Gamma ITT provides new technological solutions that enable on-demand quality of 
service guarantees for any application, and, at the same time, minimize operational 
expenditures and optimize infrastructure utilization.  

Technology and standards 
Gamma ITT is responsible for ensuring that the company's long-term technology vision 
is aligned with current and upcoming standards and operators’ business demands. This 
means actively driving key questions in international standardization organizations and 
industry forums, as well as sharing strategic thinking on solutions regarding NGN. 
Besides active participation in standardization settings, Gamma ITT protects its 
technology and market positioning by Active Intellectual Property Rights 
management.  

Partnerships 
Partnerships are an essential part of Gamma ITT strategy to maximize value and 
minimize risk for its customers. Gamma ITT liaises with strategically chosen platform, 
solution, and channel partners to offer world-leading, pre-integrated solutions, and 
complete service offerings. A brief description of each partner category is described 
below:  

Platform partners
Platform partners provide hardware platforms, middleware software, and 
operating systems for Gamma ITT software.  

Solution partners
Solution partners provide hardware or software components that complement 
the Gamma ITT system to provide a total, pre-integrated solution to customers’ 
problems.  

Channel partners
Channel partners market and re-sell Gamma ITT products and provide design, 
system integration, training, installation, roll-out, and support services to deliver 
a complete solution and service offering to a customer.  

Since partnerships in many ways are required to get contracts through operators, 
Gamma ITT has an open attitude towards vendors that explore the benefits and 
possibilities of such opportunities. In cases where Gamma ITT provides integrated 
solutions, their production runs under OEM agreements. In these cases, the 
respondent reflects on the company’s products as: “Our solution is found in the absolute 
core of the finished product.” 

Support
When a system test is run, the testing environment may cover the whole world. This 
makes the operating tests very real, something that has been appreciated by Gamma 
ITT’s clientele. 
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“We educate our partner so that 300-400 of their people are able to maneuver the system when 
it’s running.”

This way, the need for support personnel becomes somewhat less demanding. Since 
the partner is responsible for running the system, high demands are set on support 
availability. Thus, two sets of support availabilities exist: 

The first line of support, which is responsible for having the system up and 
running

The second line of support, which is responsible for identifying and removing 
ongoing system errors 

Due to the rather small size of the company, many of the staff has the opportunity to 
discuss business with potential customers, which is regarded as valuable.  

5.3.1 The Innovation Process 
Gamma ITT’s products face a parallel process where their actual development has been 
extracted from their time-to-market model (TTM-model). This TTM-model includes 
five phases; pre-study, feasibility, execution, implementation, and roll-out, which in-
between TG1 and TG3 is highly integrated with the project development process (see 
figure 5.9). For each phase, input and output specifications guide the validation points 
(TG and MS) that are designated in-between phases.  

Figure 5.9: Phases of the Product Development Process at Gamma ITT

Source: Modified after internal documentation and descriptions by the R&D manager at Gamma ITT
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Since most of the customers are also members of the standardization forums, the 
proximity of those in-between make new projects emerge in one or the other way: 

RFI - Request for information is an addressed request that investigates the 
delivery capabilities in the specific area. 
RFP - Request for proposal, when this is received the requesting company 
normally makes suggestions on what partners to team up with. However, in 
some instances, Gamma ITT has replied independent of any companion to 
manifest their multiple capacities. 
POC - Proof of concept; at times actual applications are wanted so they can be 
tested and evaluated. Although this means a lot of financial risk, it has become 
part of some business cases.  

Gamma ITT are capable of running three projects (i.e. business cases) simultaneously, 
keeping a close dialogue with their customers. It takes approximately two months to a 
year for a project to run through the process. On average, the less complex cases take 
some six months to get ready for final customer approval. Here follows a description 
of the components of the development (and TTM-model) process: 

TG 
TG indicates “toll gate,” which is a validation point for the product management team. 
Here, the TG’s crucial decisions regarding a project’s future or outline are made. 
Normally, there is no termination in any of the later stages of the TTM-model; 
instead, most ideas or project requests are dropped before any pre-study is initiated.  

MS
MS refers to “milestone” or “mission statements,” where different requirements must 
be completed. These validation points are similar to the toll gates but highlight 
essentials and specifics at project level. To proceed in the project development process, 
the required specifications must have been approved. The parallel process of 
development is well integrated in the TTM-model, as can be seen at stages 
TG1/MS1, TG2/MS2, and TG3/MS4 where validation points conjoin the two. 

Pre-study
The pre-study phase concerns two distinct activities: business cases and customer 
solutions. In either case, business cases are used to learn and gain experience from. 
This way, customer solutions may be based on modifications of existing business cases 
or completely new ones. The primary incentive to proceed is finding indications that 
support the initial idea to be put into a business case. Once it is considered a business 
case, it has passed a number of criteria, the objective of which is to provide earnings 
within a limited time horizon. A business case may run in two versions, an internal 
(non-public) version and an external (public) version to be used in the event of 
exhibitions or similar.   
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Feasibility/Required specs 
Based on product specifications, the feasibility phase is when requirements are 
analyzed and descriptions are put forward for the software design. This phase includes 
a “feasibility study” where demands are broken down into project specifics, such as 
conceptualization of the product design. The approximate time and costs are 
estimated. The project specifics are dealt with in the project development process. The 
conceptual design is considered accepted when it reaches the “focal point,” where 
requirements are dealt with on a component level, indicating what is actually involved 
in the product. Resource plans are made providing information about required staff, 
inventory, and competencies. This phase ends with a decision on how to come up 
with a solution: “Should it be done by us (i.e. in-door) or is it most beneficial to involve a 
third party (i.e. outsource)?” 

“What do existing solutions look like; how may they look; and is the considered solution 
something that would interest the market?”

Execution/Development U-F-I test/System test  
From the “focal point,” technical requirements have been specified, together with a 
project plan that indicates resources and the approximate time consumption for each 
activity. In the execution phase, the component descriptions from the preceding phase 
work as the basis for the software design. Before any tests are done, a test-
specifications protocol is composed. In the manufacture of the software 
unit/components, tests are executed. When the software is ready to be tested for 
functionality and integration, a test tool is developed and used. The system testing that 
takes place after validation in MS3 concerns the environment and target platform in 
which the product will work. A number of critical issues need to be decided upon 
here: target platform (operating system), administration (the use), benchmarks, and 
basis for dimensioning. Documentation (product manuals and user guides) is made, 
together with a training kit, which aim to smoothen the transition by the customers as 
they begin operating the systems themselves. Parallel to this development, release 
preparations are made. Product info is made available on the corporate Web site and 
marketing material is composed. These activities proceed until the product is ready for 
implementation. 

Implementation
Before any continuation, a “first-office application” (FOA) must be released. This is done 
before initiating the implementation at TG3. Also, prior to implementation it must be 
emphasized that the customer project has acceptance criteria. The start of the phase 
pertains to activities such as configuration of product/networks, training, on-site 
product support, and acceptance testing. Acceptance testing is made in an 
environment in which the product is designed to work. Thus, field tests allow real 
data from the real environment to make crucial indications. Support and maintenance 
are brought to the testing to ensure that questions are being put to the right people. 
“Our support and maintenance division is implemented along with the product so that designers 
and developers are not occupied providing answers and acting as a helpdesk.”
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Roll-out 
When the customer finally approves acceptance tests, a general availability (GA) status 
is admitted for the product. Based on the customer’s requirements, ongoing 
development may be the result of the acceptance tests. Apparently, great resistance 
exists in receiving final approval, allowing Gamma ITT to receive any funding from the 
customer. In the roll-out, the demands for support are substantial, requiring full 
availability down to the third-line support every day of the week for a complete year, 
without any time constraints (24 hours, seven days a week, and 365 days a year). The 
output from this phase involves statistics to customers, product updates and patches, 
and pre-emptive notifications for known problems. In addition, media verification and 
packaging are matched up with updates and patches.  

Summarizing the IP 
Table 5.5 is used to illustrate the company’s key characteristics and actions used in its 
business. The interpretation of the IP phases is a summary of the descriptions provided 
by the R&D manager at Gamma ITT.

TABLE 5.5: The IP at Gamma ITT 

IP at Gamma ITT Phase descriptions 

Input Mainly based on customer requests/propositions: 
- RFI (request for information) 
- RFP (request for proposal) 
- POC (proof of concept) 

Pre-study Learn and acknowledge past experiences: 
- Business cases 
- Customer solutions 

Feasibility - Analyzing product requirements  
- Approximate time and cost calculations 
- Resource plan  
- Production decision (in-house or outsource) 
- Conceptual design 
- Focal point 

Execution - Component level 
- Time and resource for each activity 
- Development is initiated 
- Unit-function-interface testing 
- Systems testing 
- Documentation (manual and training kit) 

Implement - FOA (first office application) 
- Configuration to designated network 
- Acceptance testing in expected operating environment 

Roll-out - General availability (GA) status approved  
- Extensive support availability requirements 
- Media verification and packaging aligned with up-dates and patches 
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5.3.2 People 
Gamma ITT has different decision forums, depending on level and region. Due to the 
small size of the groups, many of the members interact informally outside the 
scheduled meetings. This means that there might just be minor formalities left when a 
weekly group meeting is signing off projects details.  

One of the decision forums stems from the originating core activity, namely research 
and technology. Hence, the company’s CTO13 office focuses on issues of strategic 
concern, with members being actively involved in standardization organizations and 
industry forums. The CTO office consists of three employees, one of whom is the 
company’s originator. Characterized by strong technological skills and research 
capabilities, this group also meets potential customers and stakeholders in various 
standardization forums to which they all belong. 

Product control board 
The CTO office has one representative on the product control board, which is where 
all the strategic decisions are made (see Figure 5.10). The product control board sets 
the specifications and executes overall decision making. Concerns revolve mostly 
around decisions relating to a new product family, extension of an existing product 
family, or new segments/markets. Thus, operating on a strategic level, they are mainly 
responsible for identifying: 

Focus of interest  
Providing directives 

Figure 5.10: The Product Control Board at Gamma ITT

Source: Based on descriptions by the R&D manager 

The product control board is mostly involved in the preliminary phases. Hence, at 
TG0 a normal reaction is: “Are we to analyze this?” whereas in TG1 the reaction might 
be “Is this good enough to continue with?” 

The project continues when a product manager is directed to come up with a 
blueprint for the project. If there is a new component to be implemented, the project 

13 CTO, abbreviation for chief technology officer (i.e. their high-tech department) 
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idea is evaluated if outsourcing is possible. The product management group decides 
whether a project is to be developed in-house, outsourced, or dropped completely. 

Product management group 
Five product managers participate in the product management team, which is 
responsible for the development of each project’s “roadmap.” The “roadmaps” are 
guiding instruments that set product requirements for those that work with actual 
product development. The project is designed by product managers who crystallize 
specifications at a “focal point.” At this focal point, a project is ready to enter the 
development process, and serves as a gate opener at MS1.  

A new project is basically either a completely new business case or a modification of a 
new business case. Hence, the product manager’s focus concerns: “Is there any existing 
business case to build on?” If the question gets an affirmative response Gamma ITT moves 
on with a feasibility study. The pre-study phase is normally not that formal and 
therefore implemented rather swiftly. Unless any valuable traces can be found, there 
will be no further tracking. To increase prediction reliability Gamma ITT adds pieces 
and modules to their analysis. This way, the feasibility study may cover variations of 
different scope regarding project dignity. 

The product managers collaborate (i.e. the Product management group, see Figure 
5.11), having two primary objectives on their agenda: 

Business case (market scan, making sure of any news or similar cases that can be 
of any help in the development of new products) 
Customer solutions (must be updated according to customer requirements and 
demands)  

       

Figure 5.11: The Product Management Group at Gamma ITT

Source: Based on descriptions by the R&D manager 
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objective of working within given boundaries, hence the CTO office and the product 
management group have quite different specializations.  

The CTO office is dedicated to effecting standards and protocols. This takes 
time, and therefore their work is more aligned with Gamma ITT’s strategic 
vision.

The product management team is responsible for the operational activities 
concerning each project. This means ensuring that everything goes as planned 
in each project and keeping track of the interface so it develops according to the 
customer’s requirements.  

Project control group 
In addition, the product managers, project manager, relevant support, and the R&D 
manager attend weekly meetings referred to as “project control group” meetings (see 
Figure 5.12). If needed, “a change request” is asked for when delivery status risks a 
mismatch with planned delivery.  

Normally, such a request travels upward in the decision-making hierarchy, depending 
on its impact to a given case. This could happen if new technology is presented, 
customer requirements are modified, or similar. The product management group 
decides on the change request. However, if it concerns minor modifications, a 
decision is made at regular weekly project meetings.   

        

Figure 5.12: The project control group at Gamma ITT

Source: Based on descriptions by the R&D manager 

The project manager knows what test to run or what needs to be developed. He/she 
is also responsible for breaking down activities to weekly 40-hour time schedules on 
all resources involved in the project. By predicting the time for each activity, it gets 
easier to allocate the needed man-hours. This can be summarized by interpreting the 
R&D manager:  

“The project manager knows if we have resources available, thus he is capable of deciding whether 
to run a new project or not, and if a go-decision is made, on what conditions it must run.”

Product control 
board 

PM:
Team
leader 

R&D 
manager 

Customer- 
responsible project 

leader 

Customer- 
responsible support 

manager



104

5.3.3 Critical Success Factors 
An important issue is the active participation in standardization forums, where people 
of similar mind come together to consider improvements and changes to the basic 
fundamentals of Internet communication. 

According to the respondent, service providers calculate that their services will work 
satisfactorily. Gamma ITT, on the other hand, emphasizes the importance of treating 
end-users with reliable quality. This is done by better allocating bandwidth, in 
combination with an admission control board that allows the service provider to 
prioritize certain end-users. In short, this allows video-on-demand services to work. 

The acceptance tests are designed so that they allow customers to match their 
infrastructure with the new product, but, in most cases, this acceptance is prolonged 
indefinitely. For instance: 

“We have had a case where a customer has been testing our product for over five years.” 

“There has been a case where the customer has appointed a project leader we have met up with 
for final implementation, but still it never got through.” 

More frequent arguments customers have used for hesitating just before the finish line 
include:  

Consideration of upcoming or new technology (components)   
Insecurity, long penetration, and acceptance time for new technology (new 
products) 
Late adopters, unwilling to take the initial risks, but who would rather wait and 
see what happens 

Gamma ITT are aware that they need to establish night shifts and have support 
personnel working weekends to cope with maintenance activities.  

Some ten years ago, customers hired consultants to design their systems; today, they 
send out requests asking how problems can be solved. With a lot of work being done 
without payment, many suppliers have been faced with extinction.  

“It has happened that we have answered a RFP together with a partner that has had 300 people 
working on the case without getting the final acceptance.”

“We probably have a few bottlenecks everywhere but because we are funded by venture capitalists 
we must be extremely careful in hiring employees.” 

Although owners’ demands stress the need for financial returns, they are well aware of 
the market dynamics. Besides Gamma ITT ownership, the fundraisers show strong 
confidence in their products and have a strong belief in their market potential. By 
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using analysts, financiers can confirm that the company is positioned “right” in the 
market. “We must be flexible and navigate within our strategic boundaries, which mean we 
must have an organization aware of high demands and able to tolerate flexibility.” 

Almost every employee at one time or another has been in contact with customers. 
According to the R&D manager: “This is considered a great difference compared to the larger 
players that have people very much isolated, working in small islands, without ever experiencing 
any contact with customers.”  

The risk of being too flexible is also acknowledged, hence: “It is important to balance 
dynamic work and proper work as they do not always go hand in hand.”

According to the R&D manager, Gamma ITT hopes to prosper from the security issues 
most governments have brought up. The issue of “homeland security” allows scenario 
building and also the opportunity to maintain a secure telephony which they hope 
will appeal the market. 

Gamma ITT is currently extending their number of role descriptions (i.e. more than just 
for the product management team). It is a very flexible organization when it comes to 
“who does what,” since a developer, for instance, may also run tests, so, making 
descriptions formal and rigid may cause everything to collapse. To keep track of what 
is going on each project manager must have his own time schedule indicating man-
hours required. 

According to the R&D manager, some people would need up to five different role 
descriptions to give a valid picture of their work. “Our current role descriptions apply only 
at management level.”

By achieving greater recognition, the company hopes to boost its sales potential. 
Notably, just recently Gamma ITT was awarded the prestigious 2007 European ICT 
Prize, recognizing its innovation capacity supporting technological and business 
potential. The award is presented to companies promoting new and imaginative 
products based on information and communications technologies. 

5.4 Case four: Delta ITT

Delta ITT was established in 2000 and is 100% owned by the founding employees. The 
company was established as a result of massive dissatisfaction with the strategic 
directions made by the former employer. Hence, all but one of the originators made 
the leap from the former employer to navigating their own business. Initially Delta ITT

consisted of 32 employees. Today, they have doubled their size, with a staff of 60 
people. New employees are offered a partnership to improve their motivation and 
“feel” for the company. In contrast to the former employer who wanted employees 
with specific, unique IT skills, Delta ITT embrace a wider portfolio, positioning 
themselves as IT partners (creating lasting customer relations). In the beginning, the 
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focus was on survival, but over the past two years the strategy has evolved to look 
beyond the company’s borders. “We have recently come to a point where we feel safe enough 
to look beyond company borders.”  

“Instead of emphasizing survival tactics, energy and resources can be addressed to more important 
strategic issues.” As a result of the strategy change, and boosted by a general market 
upswing, sales figures have increased by 50% over the past year. Although this rate of 
improvement is difficult to maintain, the turnover for 2007 is expected to be 
approximately 100 MSEK/year, which accounts for a 25-30% increase. Furthermore, 
the company has four offices in Sweden to support their market. In recent years, they 
have expanded their markets to neighboring countries such as Finland, Denmark, and 
Norway, establishing an international presence as well.  

The company provides a broad set of IT skills that are bundled in different kinds of 
customer solutions. Operating in a B2B market means it is vital to follow trends that 
the market seems to respond to. Basically, IT industry trends proclaim natural ways for 
combining systems with business processes. Thus, service-oriented architecture (SOA) 
has become a very popular way of perceiving and developing system architecture. 
Being platform-independent, customers can aim their attention at application 
development of business services (i.e. interface, documentation, data, and processes). 
This provides greater flexibility and usability of existing and invested applications. The 
company attracts customers of various sizes and from different industries, with an 
annual portfolio containing about 800 customer projects.  

The business manager acted as respondent at Delta ITT. Having been around since the 
company started out, the business manager expressed his insights into the development 
process as follows: “I am responsible for formalizing ideas, re-using cases that are well initiated 
in our developing process, which has been given loads of attention in the past six months.”

                           

Figure 5.13: Dynamics of the Overall Business Flow at Delta ITT

Source: Based on the schematic drawing and descriptions by the business manager at Delta ITT
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Figure 5.13 represents the Delta ITT’s five blocks of competences that also address their 
five operational business areas. Each region has identical blocks, although market 
characteristics may differ slightly. The arrows describe the way products, processes, 
ideas, experiences, methods, and other attributes are brought into the organization 
core (company management and administration). Hence, it allows incorporation and 
diffusion of company processes to the whole organization, and makes them available 
in any part of the organization when needed. “This way we don’t need to re-invent the 
wheel, having done it already in another part of our organization.” 

“It’s about understanding flows; therefore we work heavily with process feedbacks.”

According to the business manager, the company has reached a point where it can 
turn down customer requests with the following (internal) argument: “Is this something 
we are ready to make money on?” Hence, the administration is guided by “profitability,”
which refers to the establishment of long-term customer relationships. The 
administration is supported by an Intranet and management system that indicates the 
status of each project. “This way, we can go back and look for similar cases, when we know 
we have done either a great packaged solution or concept development previously.”

Since the actual product can often be difficult to express, the business manager uses a 
schematic picture to illustrate the product fit. The product fit relates to the customer’s 
internal processes and internal communication and how Delta ITT strongly 
acknowledges the two when designing their products (see Figure 5.14). This way, 
they hope to achieve satisfied customers that value their efforts and thus continue to 
purchase products, thereby establishing a trustworthy customer-supplier bond. A year 
ago, Delta ITT initiated full time support, available 24 hours, seven days a week, 365 
days a year giving a clear signal of their desire to manifest their position as a 
trustworthy partner and improve customer satisfaction.  

Figure 5.14: The Product Fit Demonstrated by Delta ITT

Source: Based on the schematic drawing by the business manager at Delta ITT
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According to the business manager, Delta ITT are heavy on IT (such as consolidating 
systems and server functions) but with an understanding that both process and 
communication are vital parts of the business.  

5.4.1 The Innovation Process 
During the past six months the delicate issue of “handing over” has bean dealt with 
internally. Based on weaknesses, losses, and needs, this has resulted in a visualized 
product development model that intends to minimize careless mistakes. Depending on 
the scope, projects may take one month or up to a year to complete. This means 
projects run all the way through the development process prior to delivery (i.e. 
managing and administration).  

“The level of detail grows as projects proceed and enter later phases.” 

The main input to new projects comes from their innovative employees and rarely 
from any of their customers. Besides all the informal ways ideas and project cases come 
alive, there are also formal ways of initiating creative thinking. For this purpose, Delta
ITT uses a “brain panel” that acts as a brainstorming forum. This is a method that allows 
an action plan to be formalized and project ideas to bloom.  

The group has some kind of moderator that is responsible for triggering the thinking. 
This is done “without any scientific techniques” by either bringing up a subject/question 
or making provocative statements (case related). The brain panel is always given a 
specific subject or topic around which to formalize its ideas and, in most cases; it 
concerns one of the company’s major customers. The brainstorming session is held 
once a month, and, in cases where a relationship of trust has been established, the 
brain panel sometimes moves outside the walls of the company. Hence, some 
customers have these much-appreciated sessions once a month or once every three 
moths. The outcome is very similar: approximately two pages jammed with items are 
provided for debriefing to the customer. 

According to the business manager, the use of a visual model becomes important as 
the business expands. Basically, the basis for business originates from geographically 
dispatched units that run their activities based on the implementation of workable 
solutions. Thus, a simplified model (see Figure 5.15) describes the overall business 
flow and the way products, processes, and ideas are advanced and incorporated.  
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Figure 5.15: Phases of the Development Process at Delta ITT

Source: Modified after internal documentation and descriptions by the business manager at Delta ITT
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the analysis could make it cumbersome. Components of the market analysis are as 
follows:

Market potential and objectives 
Competing products  
Market price 
Production costs 
Management and administrative costs 
Re-usability  
Appointment of concept owner 
Appointment of technical sales support 

In terms of re-usability it is important to question whether the implementation is 
more expensive than the cost of the solution. If so, financial motivation may be 
difficult to pass by and, given the objective of caring for its customers, Delta ITT aim to 
ensure trustworthiness.

Packaging 
In the conceptual phase, it is important to identify people and roles. Depending on 
what each task concerns this can relate to roles such as sales manager or administrative 
manager. The phase consists of the following tasks: 

Label − put a name on the project 
Product sheet 
Functional description 
Establish a demo environment 
Educate sales people − provide vital product information 
Production requirements 
Administrative requirements 
Business model and pricing 
Contract template   

Sales
The sales phase is very informal in its execution of objectives, the sales plan, and 
marketing strategy. Contract writing is done by the responsible salesman and a 
designated consultant. By establishing a good reputation, Delta ITT has been able to 
attract customers without considerable work. A few years ago, this was not the case, as 
they were forced to chase customers to earn their profits. 

Production 
Normally, production has already started by this stage. Hence, the business manager 
considers the production phase as the easiest phase. If two local customers are found 
asking for similar things, the company defines it as a “packaged product” or “packaged 
solution.” A “packaged product or solution” is re-used after modification and adjustment 
to match up with the specific requirements of the buying customer. This way, the risk 
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of undertaking expensive production and then being left without money is minimized. 
However, there are a few cases (EU funded projects) where production has been 
accomplished prior to any financial returns. 

Management & administration 
The administrative phase concerns maintenance and support activities. This is taken 
care of either by Delta ITT, the customer, or a third party. In cases where this is 
expected to run as a contingency to production delivery, Delta ITT proceeds by 
appointing: 

An administrative manager 
A product administration 
A technical administration 

Hence, updates and ongoing releases are administrated by the people involved in 
caring for each product. The phase also includes support activities that Delta ITT has 
established, down to third-line support. 

Summarizing the IP 
Table 5.6 highlights key characteristics for each phase, which are distinguished and 
briefly explained. The interpretation of the IP phases is a summary based on the 
descriptions given by the business manager at Delta ITT.

TABLE 5.6: The IP at Delta ITT

IP outline - Delta ITT IP Characteristics - Delta ITT

Ideas/Input 

Ideas are incorporated in three ways: 
- New idea 
- New product/solution 
- Modification of existing solution 

Market analysis 

- Market potential/objectives 
- Rivalry solutions 
- Market price 
- Product cost 
- Administrative cost 
- Re-usability 
- Admission, concept owner 
- Admission, technical sales support 

Packaging 

- Label the product 
- Product sheet 
- Functional description 
- Demo environment 
- Commission sales 
- Production requirements 
- Administrative requirements 
- Business model/pricing 
- Contract template  

Sales  - Sales objectives 
- Sales plan 
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- Marketing strategy 

Production 

- In 99% of all projects production preliminaries have been made 
- Approximately 80% of an individual project is based on re-use from 

previous solutions 
- Most as a formal phase 

Administration
- Admission, administrative manager 
- Admission, ‘product administration’ (people)  
- Admission, technical administration 

5.4.2 People 
Delta ITT work in teams to support their most influential customers. The teams have 
appointed roles, such as customer responsible/team leader and sales people from all 
five areas of competence (business development, project management, development, 
infrastructure and production). To promote ideas, different forums are used, of which 
the brain panel is the most formal and preferred way of inspiring creative thinking. 

Brain panel 
In terms of the brain panel two roles/persons are constantly involved: 

The sales person: responsible for presenting the customer’s case (requirements 
and desires) and also providing usable background information 
The consultant: responsible for describing the customer’s IT-strategy  

There are no major criteria required for being part of the brain panel except having a 
will to share ideas and freely communicate with one another. To establish a broad 
spectrum of opinions the panel is often represented by participants from all business 
areas and, in some cases, also from the administration. The most important issue has 
been group dynamics, together with size. Hence, to function successfully, it is 
important that the “atmosphere” is right and that a well-composed group does not 
exceed seven or eight participants. Currently, the brain panel is primarily an internal 
way of promoting ideas but it has also worked as a supporting instrument with 
important strategic customers. External brain panels (together with customers) are 
shifting in intensity, from once a month, once every three months, or once a year. 
The important rule is that the customers appreciate the event and that the customers 
have the time to put the right mixture of people in themselves.  

“We have good role descriptions but we never use them. Hence, we are not bigger than our 
capability of dealing with occasional dropouts at certain positions.”

There are no formal role descriptions used to identify activities relating to product 
development. According to the respondent, Delta ITT fears that they might get “square 
shaped,” incapable of maintaining current flexibility. Nevertheless, as they grow their 
business to new markets, the respondent says they will have to consider specifying 
activity boundaries for each participating role of the development process.  
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Figure 5.16: The Brain Panel and Project Team at Delta ITT

Source: Based on descriptions by the business manager 

The highlighted text in each box exemplifies how the distribution of roles between 
participants may be formalized. Delta ITT continue their multidisciplinary formation 
after the brain panels (project team) to enhance a broad perspective on alternative 
solutions in their continuous work. Hence, their five competence areas work not only 
as special competences separated from each other but also as very integrated.  

5.4.3 Critical Success Factors 
“The sales phase is probably what we need to work on in the future, gradually making it more 
formal to keep better track of potential slack-offs.” 

Maintaining a healthy company, with the objective of being the best possible 
employer, has been the primary strategic concern in the early years of the company’s 
life. Maintaining this effort has been done through creative endorsement and internal 
education, as strategic concerns have moved beyond corporate borders.   

Having a functional first-line support (service desk) is considered crucial to keep all 
systems administration under control. With the help of modern technology, remote 
controlling has become more efficient. 

When the company has a good solution, they want to reuse that concept or 
experience and implement it in other contexts, other projects. Thus, packaged 
solutions are customer deliveries that may be reused after various modifications. In 
summary, less financial risks are involved, as production has already been done. In 
these cases, Delta ITT work mostly with design issues and specific customer 
requirements but keep the structure intact between several solutions.  

“By involving our customers in creative sessions such as the brain panel we can optimize the 
recognition of certain key factors.”
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Having a flat organization makes the company dynamic in the way it acts. Supported 
by creative sales people, input is provided that may shed light on ideas and cases that 
were otherwise just used for one purpose. Having a creative set of employees allows 
for a better reuse of good ideas and executed cases that otherwise may have been used 
only once.  

First meeting objective: 

Create an understanding of customers and their situation  
Look for opportunities; Why…? “You cannot repeat the whys too many times!” 

This way Delta ITT ensures that they deliver what is requested, minimizing 
misunderstandings that may cause dissatisfaction and poor relations. By benchmarking 
other solutions, primarily those made in-house, an optimum match is established for 
new projects. Also, external revisions on rival companies support preliminary 
suggestions on how to develop and design products. 

Among success factors, the ability to achieve sales is crucial. Thus, it is important not 
only to make money, but to analyze how money is made and what can be changed to 
better serve the customer. According to the business manager, the sales people have a 
unique ability to interpret customers’ needs and requirements. Being excellent 
listeners, they may suggest valuable insights into development at Delta ITT.
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CHAPTER SIX

6. Analysis 
This chapter provides an in-depth analysis of the four cases presented, containing both within-case 
and cross-case analysis. 

Guided by the conceptualization in Chapter Three, participating cases are structured 
according to the research questions posed. All four cases will first be dealt with 
separately through within-case analysis, and thereafter matched against each other in 
cross-case analysis. The structure of the within-case analysis follows the order 
according to which the research questions have been posed. Hence, each case deals 
with the following three issues: 

RQ1: Assessing the innovation process  
RQ2: Assessing the characteristics of people involved in the innovation process 
RQ3: Assessing the critical success factors of the innovation process 

The analysis strives to answer research questions and formalize an explanation to the 
research problem. In this process, underlying theoretical suggestions are examined in 
contrast to the empirical evidence. To manage the assessment of the innovation process,
people, and critical success factors, the following sections will look for possible 
relationships, similarities, or dissimilarities between what theories propose and what 
each case study has to tell. Hence, analysis will be based on the conceptualized toolbox 
applicable for describing the research problem and research questions referring to this 
study. 

6.1 Within-case analysis: Alpha MANU

In this section, empirical data from Alpha MANU will provide the basis for analysis with 
regard to the conceptualization and literature review, in an attempt to answer each of 
the research questions.  

6.1.1 The Innovation Process  
Innovation has come to be strongly perceived as a process where a multitude of 
activities makes up for a number of distinctive phases (Schumpeter, 1942; Myers & 
Marquis, 1969; Jolly, 1997; Van de Ven et al., 1993; Cooper, 1993). In consideration 
of theoretical remarks, the IP analysis pertains to Chapter Three’s conceptualized five 
phases (idea generation, concept development, product development, 
commercialization, and sustainability). The findings show that the applied IP 
Framework fit Alpha MANU’s activities. To express similarities in greater detail, the 
theoretical IP Framework is matched against the empirical case study of Alpha MANU

(see Table 6.1). The extent of dissimilarities between phases can be due to the shifting 
level of detail that exists between each compared innovation process.  
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TABLE 6.1:  Within-case Analysis of Innovation Process Characteristics at Alpha MANU

IP Characteristics Assessment measure 
used  

IP outline -       
Alpha MANU

IP Characteristics - Alpha MANU

Idea generation 
Detection of activities 
that concern finding ideas 
or problem solving. 

Ideas/Input 

Ideas are incorporated in three 
ways:
- New product 
- Modification of function 
- Modification of existing solution

Concept generation 

Identification of the phase 
where blueprints, product 
descriptions, and 
schematics are outlined. 

Scanning 
Filtering
Concept
design

- Component and functionality 
scanning.  

- Feasibility estimates by decisive 
product committee filtering. 

Product 
development

Detection of what 
constitutes the production 
of prototypes and 
marketable versions. 

Finalizing 
blueprints 
Construction 
Prototyping 
Production 
preparation 

- Based on product committee go
decision.

- Prototyping includes extensive 
laboratory tests and field tests 

- Testing proceeds until validation 
with customer enables 
scheduling of production 
outputs. 

Commercialization 
Identification of how the 
finished product is 
brought to the market. 

Sales
Mass 
production

- Formal order confirmation 
- Change in availability status 
- Communicated through 

Extranet, product catalogue, 
and, most importantly, by 
frequent correspondence 
between sales people and 
customers.  

- Productions get the green light 
as soon as customer 
confirmation has been given. 

Sustainability
Determination of how 
products are sustained and 
supported on the market. 

Technical
support 

- Marketable products sustained 
by technical support 

- Updates of product lines with 
new versions (improved 
functionality or specific product 
features). 

Idea generation 
The idea phase at Alpha MANU covers an extensive range of possibilities. However, the 
main sources of input refer mainly to new products, modification to existing products, 
or modification of function. The idea phase concerns mainly customer requirements 
and in some cases also in-house generated ideas. Hence, this is a phase characterized 
by informalities, where triggers such as coffee meetings function as initiating 
circumstances. Such informal proceedings are supported by scholars who emphasize 
that the success of product innovation is associated with an informal approach that is 
present especially in the early stages (Johne & Snelson, 1988; Edgett, 1993; Syson & 
Perks, 2004). In addition, an unstructured way of treating ideas resembles what 
scholars describe as characteristic of the initial phase of idea generation (Van de Ven, 
1993; Rothwell, 1994; Chiesa et al., 1996; Jolly, 1997; Cooper, 1999; Tidd et al., 
2002; Kemp et al., 2003; Mudrak, van Wagenberg, and Wubben, 2005). Activities 
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such as preliminary scanning allow some ideas to be dropped before they get to the 
next phase of secondary scanning and filtering by the product manager. 

Concept development 
Similar to what scholars consider feasibility precautions (Rothwell, 1994) Alpha MANU

also scans for possible market offsets. The people most in contact with customers 
(either trough sales or support) have an immediate influence to potential market and 
production concerns. Hence, this corresponds to what Chiesa et al. (1996) describe in 
their model as the firm’s market focus, and also to the incubation and scouting 
described by Jolly (1997). Alpha MANU contradicts somewhat what Van de Ven et al. 
(1993) express as they rather surpass the level of incubation and scouting, directly 
targeting preliminary plans for the intended product. Concept development at Alpha 
MANU follows the premature product requirements of Cooper’s (1993; 1999) stage-gate 
considerations and the establishment of blueprints. Marquis & Mayers (1969) relate 
this phase to problem solving, which match Alpha MANU’s autonomic behavior when an 
outline is prepared. 

Product development 
Alpha MANU express similar to Cooper (1993, 1999) that requirements are derived from 
customers through validation of deliverables. In this case both the customer and 
producer (Alpha MANU) use quality standards to pinpoint some of the requirements. 
And by the time these measurements are validated, the actions of materializing the 
product commence. Hence, the first prototype is based on the specifics provided. 
Similar to both the DuPont process and the segmented, value build-up view of 
commercialization (Jolly, 1997), Alpha MANU explicitly addresses prototyping for 
demonstrative purposes. Based on laboratory tests, the prototype endures if a 
calibration of requirements is made possible. Thus, the development of tryout versions 
experiences a number of functionality tests that run repeatedly until validation is met 
in terms of quality standard requirements. Van de Ven et al. (1993) use the terms 
proliferation, setbacks, and criteria shift to describe some of the characteristics relating 
to the materialization of the product. Before Alpha MANU finalizes a version, iterations 
may have been going on for several months, in which proliferation and setbacks are 
impediments to ways of gradually improving core concepts. Similar to how Cooper 
(1993; 1999) underlines the necessary fit between objectives and deliverables (i.e. 
customer validation), that ultimately drives the IP forward at Alpha MANU  activities 
focus on production requirements.  

Commercialization 
Similar to how Cooper (1993; 1999) express transition from production to 
commercialization, it is the final go-decision from Alpha MANU’s customer that set 
market clearance. Alpha MANU emphasizes just-in-time actions to fit with internal 
production capacity, availability status, and external customer prerequisites and 
demands. In terms of development concerns, the projects are considered finished as 
soon as they are ready to be mass produced. Finalized products are indicated by an 
availability status in the list of products available. This resembles Jolly’s (1997) notion 
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of promoting the finished product does not apply as much as a mere ‘availability status’
act, as an apparent indicator. Sales and mass production correlate well with ‘the 
beginning of full production, marketing, and selling’ Cooper (1993, p. 109) that concerns 
market-launch operations. According to the product manager at Alpha MANU the 
closeness to the customer allows the status change to be the only one-way 
communicator besides e-mail, phone calls, and physical meetings. Rothwell (1994) 
argue the importance of declaring availability status to finished products so that similar 
to Alpha MANU’s actions, availability status can be traced from various sources (i.e. 
Extranet, product catalogue), including people.  

Sustainability 
Alpha MANU does not perceive their development actions to succeed after sales have 
been made. Thus, the R&D group fail to match what scholars regards as an 
encompassing activity, focusing on key operational concerns (Rothwell, 1994; 
Cooper, 1999; Mudrak, van Wagenberg & Wubben, 2005). However, Alpha MANU 
finds post-launch concerns important, thus a support team steps in to run succeeding 
operations. For technical support, Alpha MANU responds to requests from their in-depth 
expertise secured in the support unit. Being equipped with a small and flexible support 
unit, Alpha MANU’s support concerns underlines what Jolly (1997) and Cooper (1993; 
1999) emphasize as prost-launch support. Table 6.2 illustrates the characteristics of the 
main supporting IP elements.  

TABLE 6.2: Within-case Analysis of Innovation Process Supporting Characteristics 
Innovation Process 
Supporting Characteristics

Assessment measure used Characteristics of the supporting IP 
elements at Alpha MANU

Strategy 
Identification of how managerial 
levels are displayed and possibly 
support product development. 

Abundance of effective decision-
making on management level. 
Strategic insufficiency in formalizing 
roadmaps. 
Bottleneck situation with an inability 
to grasp resource allocation with 
respect to leadership initiatives. 
Preliminary project formalization has 
been initiated to guide project 
management. 

Technology acquisition 

Identification of how 
computerized applications and 
testing instruments are used to 
support the development of 
products. 

Computerized applications such as 
CAD/CAM are used to formalize 
product blueprints.  
Intranet and Extranet applications 
enable employees and customers to 
influence and be part of product 
development.
Various application tests and robots 
facilitate the development of new 
products. 

Strategy
Like some of the issues Cooper (1993; 1999) raises with regard to filtering projects, 
Alpha MANU ask such questions as, ”Is this our type of product?” and “How does it fit to our 
strategy and business objectives?” These questions mirror the strategic thinking essential to 
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the propounding of product innovation. Still, due to expressed inefficiency in decision 
making, bottleneck situations occur, resulting in resource allocation incapability. 
According to the product manager, the four core processes described by Chiesa et al. 
(1996): concept generation, product innovation, process innovation and technology acquisition,
are also valid at Alpha MANU. Although process innovation is beyond the scope of this 
study, it is worth mentioning that this was the main concern for the company’s 
automation division. With a strong market orientation they maintain close relations 
with their customers throughout the development process. This way, product features 
are continuously validated with customers, ensuring that their requirements are met. 
Market ambitions and customer awareness allow the company to be more competitive 
(Chiesa et al., 1996), and guide a firm’s performance (Mudrak, van Wagenberg, and 
Wubben, 2005) 

Alpha MANU are in early stages of formalizing their IP, and such thing takes time. 
Without sufficient resources (i.e. time, money, and people), the completion of a 
functional blueprint may be postponed indefinitely. However, the new initiative 
emphasizes Rothwell’s (1994) ideas behind a guide, a roadmap, or an enabler that is 
designed to help people find their own way and reach a solution. According to 
Cooper (1999) the innovation process is rather on a what level (characterizing what 
the steps and relevant activities are), rather than being at the stage of prescribing 
complete how to instructions. In relation to Mudrak, van Wagenberg, and Wubben’s 
(2005) search for improvements to their implementation mechanism and supportive 
organizational context, Alpha MANU charts resources to better organize production and 
performance. 

Technology acquisition 
Zeffane (1994) and Rothwell’s (1994) distinction of key trends clearly shows 
similarities to the way Alpha MANU conducts their innovation practices. These trends 
are described as technology mediated strategic alliances, collaborative R&D 
relationships, and an increased level of networking between SMEs and large firms, and 
between similar-sized partners. These trends resemble networking processes similar to 
the procedures of the fourth-generation IP. Although balancing the time/cost trade-
off with preliminary economic and financial calculations, the maturity level in using 
collaborative systems is left undone at Alpha MANU. The company’s day-to-day 
operations do not promote the use of ICTs and collaborative applications as natural 
facilitators in comparison with how experienced users (employees) would be. This 
distorted use does not comply with the ease and natural simplicity so elegantly 
portrayed by Rothwell (1994) and Howells (1992).  

Similar to the notions of Rothwell (1994), technologically enabling features like 
CAD/CAM systems are used to enhance product development flexibility and product 
manufacturability through visualization and simulation of blueprints. Yet, the degree 
of in-depth use of external data linkage such as co-development, together with 
suppliers using linked data systems, is not present. Rather, this data linkage is a way of 
continually updating the Extranet’s information. To spur such initiatives, the company 
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was reinforced with an extranet solution from its largest customer. However, due to 
application difficulties and countless setbacks relating to security blocking and firewall 
encryptions, this enriching network opportunity floundered because of its lack of 
reliability. As a result, neither party is using this online link although their intentions 
suggest otherwise. Cooper (1999) on the other reflects such abandoning as a driver to 
in-adequate resources, unsatisfying external environment and lack of supporting 
environment. However, Cooper’s (1999) concerns are only roughly transferable to 
Alpha MANU’s IT concern. Overall, Alpha MANU proactively emphasizes parallel 
improvements in their ability to facilitate output capabilities (mainly through the 
automation of activities such as welding/construction).  

6.1.2 People  
This section will investigate how people involved in the innovation process can be 
characterized, allowing a visualization to give form to individual innovation 
characteristics. Thus, we first describe the conceptualization of the people involved in 
the IP at Alpha MANU (see TABLE 6.3).  

TABLE 6.3: Within-case analysis of people involved in the IP at Alpha MANU

People Assessment measure 
used 

Characteristics of people involved in the IP 
at Alpha MANU

Key people 
The characteristics and roles 
of the people involved in 
the innovation process. 

Idea initiator (if being in-house) 
Project leader 
Product manager 
CEO
Also people in groupings: 
R&D group (engineering) 
Product committee (realization) 

Innovation Orientations  

Assessment of the 
respondent’s view of its 
own innovation 
characteristics. 

Individual preferences vary, although many have 
a similar background of welding and 
construction skills. 
The innovation orientations are represented by a 
variety of people characteristics (see Table 6.5). 

Champions 

Assessment of the 
respondent’s view of the 
characteristics of the 
company’s champions. 

Idea initiator (if being in-house) 
Project leader 
Product manager 
CEO

- All champions characterized by enthusiasm and 
motivation 

- Depending on skills, the initiator may be 
involved in constructing and prototyping the 
product idea. 

Internal & external 
Networking 

Assessment of perceived 
networking and team 
formation enabling various 
modes of communication. 

Informal communication dominates most 
actions. 
The Extranet has faced severe user-availability 
setbacks. 
Security reasons and firewall encryption 
blocking access. 
External networking is mainly done by the 
CEO, sales people, and the product support 
team. 
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Key people/champions/networking 
Based on the reasoning of scholars (Myers & Marquis, 1969; Frost & Egri, 1991; 
Martin & Terblanche, 2003; Hauschildt & Schewe, 2000; Mumford et al., 2002) 
certain people have skills that address unique carriers such as champions, who are 
critical to the outcome and survival of potential ideas. In the development of products 
at Alpha MANU, a number of people are recognized as fitting with the champion 
concept - skilled individuals with strong enthusiasm. This is also similar to Schön’s 
(1963, p. 84) expression ‘A new idea either finds a champion or dies.’ Alpha MANU describes 
their key people as enthusiastic skilled employees. The terms distinguished key people 
and champions relate to roughly the same individuals at Alpha MANU. These individuals 
are recognized mainly by the idea initiator (if located internally), the project leader, 
the product manager (responsible for the first scan), and the CEO, who is the most 
influential idea generator. This recognition finds support in literature where 
champions are referred to as promoters of ideas/input, implementers of tactics, and 
influencers of the IP’s upbringing, the idea generation (Myers & Marquis, 1969; 
Mumford et al., 2002). 

Based on individuals’ background skills at Alpha MANU most employees are capable of 
being transferred from their regular position straight to laboratory testing and 
prototyping. This behavior is somewhat similar to the flexible role orientations of 
champions (Cross, Nohria and Parker, 2002). Hence, similar to theory, the company’s 
champions are capable of adjusting their work to the environment based on a lack of 
ownership and accountability in their defined roles. Rothwell (1994) asserts that the 
skills to execute tasks are based on the embedded abilities of the employees. These 
‘skills sets,’ according to the product manager, are very familiar in most individual 
cases. Hence, with rather small variations, most of the employees have a similar 
background of welding and construction. 

The product manager raised the importance of proper communication as a means of 
making participants aware of the requirements in the execution of the IP. Yet, Alpha 
MANU states that the level of detail must not be too extensive; instead, it should be kept 
on a level that guides the user of the IP. The informal communication influencing 
most activities at Alpha MANU is enabling champions to find support. Thus, meetings in 
the hallway, at coffee breaks, over lunch, or dropping by offices are not only the basis 
for the company’s operation - they encapsulate what Howell and Higgins (1990) refer 
to as informal encounters.

Innovation orientations 
Based on innovation-oriented theory, this study investigates the existence and 
characteristics of special boundary roles as means for striving for innovation in 
companies. In doing so, cross-boundary communication opens up doors for people to 
fully understand each others’ intentions. The innovation process at Alpha MANU

incorporates a number of participants that are responsible for realizing, directly or 
indirectly, the product outcome. Hence, group affiliation and conformity are useful 
determinants in the realization process, characterizing individuals’ behavior in 
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organizations (Hyland, Gieskas, and Sloan, 2001). As emphasized by Trott (2005), 
people in R&D management need to challenge accepted ways of working. Alpha 
MANU are heading towards such a ground-breaking pattern with their formalizing 
initiatives. These initiatives are based on the objective to explore new paths to excel, 
which is similar to the reasoning by Trott (2005). Table 6.4 presents the innovation 
orientations of the participants in the R&D group.  

TABLE 6.4: Innovation Characteristics at Alpha MANU 

Presence: 
Innovative 
Characteristics

Descriptions Alpha ITT

Innovators Capable of both high creativity and risk-taking 
Fearless and able to appreciate new solutions 

Weak representation  

Synthesizers

Unique ability to see combinations of functions, 
processes and people. 
Combining ability advocates for incremental, not 
breakthrough, innovations. 

Not indicated 

Practicalizers

Action-oriented  
Make ideas work because will take more risks.  
Tendency to accomplish what they set out to do.  
Easily accepted as change-makers 

Strong representation 
Most employees with a 
background as welders and 
constructors 
Facilitating reallocation 

Employees at Alpha MANU have a similar background as mostly welders and 
constructors. This background aligns with their loose functional roles that allow them 
to temporarily reallocate to lab-testing or prototyping. In addition, there tends to be a 
strong indication that the participants of the R&D group are practicalizers, in 
accordance with Byrd and Brown’s (2003) innovation orientations. Whether their 
background skills as welders and constructors work as good descriptors of the overall 
innovation categorization of Byrd and Brown’s (2003) practicalizer characteristics is 
unclear. For additional information about the innovation orientation at Alpha MANU

see, Appendix C:1. 

6.1.3 Critical Success Factors 
To manage the assessment of critical success factors this section investigates possible 
relationships, similarities, or dissimilarities between what theories say and what the case 
study has to tell. Hence, Alpha MANU is described using Cooper’s (1999) 
conceptualized toolbox applicable for describing the critical success factors of this 
study.  

TABLE 6.5: Within-case analysis of critical success factors in the IP at Alpha MANU

Critical Success 
Factors 

Assessment measure used Critical Success Factors of the IP at Alpha 
MANU

Up-front homework 
Discover how the company 
is prepared to deliver upon 
the ideas being generated.  

Strong financial upswing 
Collaboration and shared objectives with 
customers 
Validation on all vital documentation  
Competent sales and project staff   
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Poor ability in administrating people  

Plan market launch 

Determine how market 
activities conform to specific 
products before, during, and 
after the launch.  

Information descriptions to folders and sales 
documentation. 
Availability status recognition 

Decision points 
Identify crucial decision 
points in product 
development.

Initial idea screening  
Feasibility filtering due to economic capacity 
and quality requirements 
Secondary (decisive) filtering  
Customer validation 

Cross-functional teams 
Denote teams and their 
compositions in relation to 
product development.  

Lateral involvement from all three 
geographical locations  
The R&D group  
The product committee  

Voice of the customer 
Discover how the customers 
are involved in the product 
development.

E-mail, telephone and regular meetings 
Dispatched field test 
Receiving updates through the Extranet and 
other on-line media 

Product advantage 
Identify the way product 
uniqueness and customer 
value is promoted. 

Customers get what they ask for 
Enhanced by quality standards 
Most important, product uniqueness 
Increasing demand from customers  

Product definition 
Denote the use of blueprints 
and formalized documents 
prior to development. 

Preliminary phase; input variables can be 
rough and sketched upon 
Prototyping; specifics receive high priority 
The product manager checks validations and 
governs formalization of blueprints  

International orientation 
Determine international 
influence in teams, markets, 
and products. 

No distinguished international influence on 
either teams or markets 
Some influence on product level 
Little international presence (cost/supplier 
relationship) 

Upfront homework 
According to the literature, successful projects are characterized by serious upfront 
homework, providing much attention to time, money, and the execution of work 
(Cooper & Kleinschmidt, 1995). According to Alpha MANU, their skilled sales and 
project team are capable of recognizing customers’ needs. To ensure the homework is 
done, the product manager emphasizes collaboration with customers as a way of 
learning what the customer desires. Alpha MANU have increased their financial figures 
by some 25% in recent years. Based on scholars’ (Cooper, 1998; Cooper & 
Kleinschmidt, 1993; Montoya-Weiss, 1994) strong correlation between financial 
performance and upfront homework, the financial figures seem to match, at least on 
an overall level. However, remarkably poor capability in allocating resources has been 
found troublesome for the company. Due to its organic growth rate, Alpha MANU faces 
an escalating problem in matching regular production with R&D activities 
(prototyping/lab testing).  
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Plan market launch 
According to the literature, the quality in executing a market launch is significantly 
higher for successful products (Cooper, 1999). This emphasizes the need for quality in 
launch, plans, properly used resources, and the ability to execute the launch efficiently. 
According to the product manager, Alpha MANU are mostly product oriented, meaning 
that when a project reaches the stage where it is taking form, then the documentation 
begins. This way, information descriptions from folders, manuals, and sales 
documentation are compiled. In contrast to Cooper’s (1998) suggestion that planning 
ahead, with early sketches of the market launch is a winning method, Alpha MANU do 
not give this much thought. Still, for some companies, Cooper (1998) recognizes that 
a market launch relates to an afterthought, without any need for attention until the 
product is fully developed. 

Decision points 
Cooper (1999) states that most companies rarely conduct serious scrutiny after projects 
have been approved. As a result, most approved projects rarely experience later 
termination ratings. This is also true at Alpha MANU which hardly ever considers a 
project idea to be dead; instead the ideas are put on hold for possible future use. The 
first formal filtration of ideas is made by the product manager, even though some of 
these ideas have been given considerable thought before they get to him. In the 
secondary filtration, the product committee reviews strategic concerns (i.e. visions, 
workload, production capability, and market offset). Such actions minimize what 
Cooper (1999) describes as possible marginal projects to ever be approved, which 
would only aggravate the misallocation of resources. The product committee will 
decide to temporarily freeze an idea if it is not given proper financial and human 
resources. To avoid rushing things and missing out on project specifics, regular checks 
and confirmations are made with the customer to keep a steady progression rate. 
Alpha MANU’s successful use of filtration is clear from the correlation of decision points 
to the profitability of the company’s innovation efforts (Cooper & Kleinschmidt, 
1995).

Cross-functional teams 
Cooper (1999) explains that good organizational design means projects are organized 
by a cross-functional team. Moreover, Cooper & Kleinschmidt (1995) mention that 
good team design is strongly linked to project success. Similar to what the authors 
saying Alpha MANU acknowledge the presence of such team compositions. Therefore, 
all three geographically separated facilities have people of somewhat different skills 
contributing to the new R&D group. The product committee is also put together to 
include a variety of skills and backgrounds. In relation to Cooper’s theory, both these 
groups are led by a strong project leader, accountable for the entire project from 
beginning to end. In terms of project focus and top management’s commitment to the 
current situation, Alpha MANU authorizes an executive committee to make decisive 
project decisions.  
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Voice of the customer 
Successful companies commit themselves to what a customer may contribute, and 
seriously consider the voice of the customer (Cooper, 1999). Alpha MANU listens to its 
customers and communicates with them through e-mail, telephone, and regular 
meetings. A direct online link has been tested with their largest customer and, 
although run-time difficulties diverted their attention elsewhere, on-line 
documentation is provided displaying test results, blueprints, pictures, drawings and 
planned activities. Also, field tests are conducted at the customers’ facilities. The direct 
link was set in motion by a customer who wanted validation policies to be more rigid. 
Several Alpha MANU actions are in alignment with the success-creating actions 
described by Cooper, Edgett, and Kleinschmidt (1998). These relate to high-quality 
marketing actions, such as preliminary and detailed market studies, customer tests, field 
trials, and test markets, as well as product launches (ibid).  

Product advantage 
Cooper (1999) states that few companies are able to emphasize why certain products 
stand out. In contrast to this, Alpha MANU is confident that their rigid customer 
validation policy (although mostly informal) is their most recognized facet in enabling 
successful products. According to the product manager, this is paraphrased as 
“customers get what they ask for.” Among the most notable distinguished success 
factors is delivery of a differentiated product with unique customer benefits and 
superior value for the user (Cooper, 1999). Quality standards and uniqueness are 
highly rated by the product manager. Lately, Alpha MANU has received increasing 
numbers of special requests concerning unique design and unique functionality from a 
plethora of customers. This way, the company seeks not to favor any projects that 
prioritize financial return. Crawford (1992) expresses this by cycle time reduction and 
the tendency to favor simple, inexpensive projects that may have penalizing effects on 
projects that lead to product superiority.  

Product definition 
Several scholars (Cooper & Kleinschmidt, 1990; Montoya-Weiss & Calantone, 1994) 
explain the importance of a sharp, stable, and early product definition. Alpha MANU

recognizes this early by using preliminary input variables to make rough sketches. 
Blueprints guiding product development are committed to a high level of detail and 
the customer validates them continually, internally (primarily prototyping and testing) 
and externally. Alpha MANU’s actions strongly support the prevention of unnecessary 
misunderstandings in the IP’s later phases as described by Cooper (1999). As the 
author suggests, the company uses early validation to provide for exits before the 
project proceeds into development, but mainly as a reassuring measure of quality and 
acceptance.

International orientation 
Standards and rigorous quality measurements are put in the forefront of production at 
Alpha MANU. Hence, based on the reasoning by Cooper and Kleinschmidt (1990), 
international potential is built into their products, allowing them to have a far better 
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international outset capability than they would have if they did not use generalized 
standards. In alignment with Cooper (1999), the company’s products include domestic 
and international requirements. There is no influence from the international scene on 
either team level or markets. On the product level, their south European facility 
allows a 20% price reduction on input raw material (i.e. sheet metal). According to 
Cooper (1999), this reflects an international orientation as their innovation process is 
taking its first step towards becoming transnational. However, for the time being, 
sheet metal is imported without any involvement from their supplying company in the 
development, applying a strict supplier-relationship. 

6.2 Within-case Analysis: Beta MANU

This section concerns empirical data from Beta MANU as a basis for analysis. The 
described within-case analysis is made keeping in mind the conceptualized literature 
review, in an attempt of address each topic of concern. 

6.2.1 The Innovation Process  
Literature concerned with innovation concepts argues that they constitute more than 
just events or artifacts; instead, innovation is described as a process where clusters of 
actions form distinctive phases (Schumpeter, 1942; Myers & Marquis, 1969; Jolly, 1997; 
Van de Ven et al., 1993; Cooper, 1993; 1999). Reflecting stated theory, the IP 
analysis pertains to Chapter Three’s conceptualized five phases (idea generation, 
concept development, product development, commercialization, and sustainability). 
The outlined phases cover a broad span of activities, applicable in most product-
innovative companies. The conceptualization’s assessment measure bridges the 
distinctions about the empirical evidence with the theoretical viewpoints. This is 
summarized in Table 6.6 which shows how the IP characteristics at Beta MANU are in 
sync with theoretical traits. Notably, the distinction of phases presented relates to 
Chapter Three’s five distinctive phases of the innovation process. These extracted 
phases are predominantly by nature and therefore capable of finding suitable activities 
applicable in product innovative companies such as Beta MANU.

TABLE 6.6:  Within-case Analysis of the IP Characteristics at Beta MANU

IP Characteristics Assessment 
measure used  

IP outline -       
Beta MANU

IP Characteristics -  
Beta MANU

Idea generation 

Detection of activities 
that concern need- 
finding or problem- 
solving ideas. 

Ideas/Input 
- Input mainly from customer 

(requests/propositions) or CEO  
- Informal phase 

M0 – Scanning 

M1 – Kick-off/ 
Market analysis 

Concept generation 

Identification of the 
phase where 
blueprints, product 
descriptions, and 
schematics are 
outlined.

M2 – Project 
description 

- Idea forum review 
- 2nd review  
- Product fit (alignment with 

corporate strategy) 
- Market potentials 
- Initiating formalities for a new 

project:
- Allocating resources (time and 

money)  
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- Formal project description 
- Risk analysis (need for patents or 

similar) 
- Economic considerations 
- Roll-out considerations 

(replacement of existing/old 
products) 

M3 – Prototype 
presentation 

Product 
development

Detection of what 
constitutes the 
production of 
prototypes and 
marketable versions. M4 – “Frozen 

design”

- Finalizing calculations and 
blueprints 

- Extensive checklist validation  
- Provide basis for documentation 
- Prototyping 
- All technical documentation is 

completed
- Validation of demand 

specifications, risk analysis and 
customer requirements 

- Production of batch zero 
- Administrative work (manuals and 

safety stickers)  
- Validation of production units 
- Roll-out method (product 

replacing)

Commercialization 

Identification of how 
the finished product is 
brought to the 
market. 

Sales - Customer orders the manufactured 
product

M5 – Follow up 

Sustainability

Determination of 
how products sustain 
and get supported on 
the market.  

Project ends 

- Skilled specialist reviews 
functionality 

- Quality reassurance and 
minimizing errors 

- Output correspondence to 
validated requirements 

- Technical documentation is 
completed

- Product information available for 
customer 

- Products available for order and 
delivery

- Aftermarket follow-up  
- Education programs 

Idea generation 
Beta MANU uses a multitude of ways for input to become part of something deliverable. 
The internal idea generator is personified by the CEO. However, sources of input 
may also come from other parts of the company using the Intranet or from the 
empowered R&D unit.  A dominant part of all products is basically the result of 
modified existing products. The phase is characterized by informal triggers, such as 
regular coffee meetings. The informal and unstructured way of initiating project ideas 
closely resembles how scholars characterize the initial phase of idea generation (Van de 
Ven, 1993; Rothwell, 1994; Chiesa et al., 1996; Jolly, 1997; Cooper, 1999; Tidd et 
al., 2002; Kemp et al., 2003; Mudrak, van Wagenberg, and Wubben, 2005). In 
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addition, other scholars promote the idea that the success of product innovation is 
associated with an informal approach, at least in the early stages of the process (Johne 
& Snelson, 1988; Edgett, 1993; Syson & Perks, 2004). Beta MANU are well aware of 
their informal activities and do not wish to restrain initiatives or allow ideas to be 
formalized in a premature state. According to the project coordinator at Beta MANU

R&D, such initiatives could suffocate the very essence of creative upbringings. 
Therefore, the thinking of Mudrak, van Wagenberg, and Wubben (2005) describing 
the decision to innovate and ways of scanning input are strongly acknowledged by the 
actions of Beta MANU.

Concept development 
To help promote ideas, the idea forum performs a preliminary scan. This resembles 
much of the gate procedures described by Cooper (1999), causing some ideas to be 
dropped before the next phase of secondary scanning and filtering is reached. The 
second filter is basically a way of interpreting market potentials, and establishes a 
perceived product fit with corporate strategy. These actions correspond to what 
Chiesa et al. (1996) describe as the corporate market focus. Jolly (1997) refers to phrases 
such as incubation and scouting, which are strongly related to how ideas are scanned and 
processed (incorporated) by Beta MANU. If the project ideas get the thumbs-up at the 
second screening, the project starts and formalities are initiated. Formal actions 
concern the allocation of financial resources, designating the project manager/project 
team, and deciding upon a tentative schedule. In addition, a formal project description 
is sketched to guide the operations of the project team, and a number of 
considerations are made with regards to seeking patents, replacing existing products, 
and financing. These actions are similar to what Van de Ven (1993) terms the 
establishment of preliminary plans. The use of early formalization has long been 
promoted (Schumpeter, 1942). At this stage, activities of shaping the conceptual 
product relate highly to what Marquis & Mayers (1969) describe as problem solving.

Product development 
The stage-gate model presented by Cooper (1993) emphasizes three main criteria that 
are crucial at each gate. Hence, before proceeding with product development and 
prototyping, a set of required deliverables must match a standard list of criteria. 
Prototyping is part of the process described by Jolly (1997) as the need for project 
demonstration. These criteria are manifested in rigorous calculations, blueprints, 
standardization requirements, and outputs. When output requirements are matched, 
batch zero is a result of validation approval. Simultaneous to production, the 
administrative work acts parallel to accelerate the way products are brought to the 
market. A finished product must first be approved before it is launched into large-scale 
production; secondly, the production units must be capable of full- scale production. 
Hence, reassuring test runs are made concerning machinery, instrumentation, tools, 
and applications. Van de Ven et al. (1993) address an iterative process by using the 
characteristics of proliferation, setbacks, and criteria shift. According to the visualized 
IP of Beta MANU, numerous looping is made before finalizing a product version. This 
way, the re-learning (Mudrak, van Wagenberg & Wubben, 2005) can improve the 
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outcome of the product, which may take anything from two months up to a year to 
run through, according to the respondent at Beta MANU R&D.  

Commercialization 
Salespeople are responsible for making a profit out of developed products. In 
alignment with Cooper’s (1993) reasoning, full-scale production is not made prior to 
market launch. Jolly (1997) expresses the need to promote the finished products, 
which, according to the project coordinator at Beta MANU R&D, goes beyond the 
jurisdiction of the pure developing activities with which they are concerned. 
However, there is online and offline documentation that tells the operator when a 
new product is available. Before a product reaches the commercialization phase, a 
scrutinized validation has been made to ensure quality requirements as well as 
customer-specific requests. 

Sustainability 
The way skilled specialists continually review functionality and quality is similar to the 
operational supporting activities supported by Cooper (1993; 1999) and Jolly (1997). 
The company maintains reassuring activities by minimizing output errors and through 
rigorous validation proceedings. Beta MANU empowers learning initiatives to create 
increased awareness and know-how, as proposed by Mudrak, van Wagenberg, and 
Wubben (2005). Beta MANU’s aftermarket follow-up includes activities that go beyond 
the scope of each single project. In contrast to what the company considers product 
development, marketable products have been available on the market for a while. To 
endure product lifecycles, new versions are replacing old ones and education programs 
are provided to improve user satisfaction, and minimize improper use. 

In the next section, activities supporting the IP are analyzed. The main characteristics 
are first presented in an overview (Table 6.7), and then analyzed in relation to applied 
theories.

TABLE 6.7: Within-case Analysis of the IP Supporting Characteristics at Beta MANU

Innovation Process 
Supporting
Characteristics 

Assessment measure used Characteristics of the supporting IP 
elements at Beta MANU

Strategy 
Identification of how managerial 
levels are displayed and possibly 
support product development. 

Main concern of establishing improved 
deliveries (functional units) 
Well-integrated validation points that are 
part of the strong commitment to IT 
Internal IT division that regularly up-dates 
the application used to monitor the 
developing process 

Technology acquisition 

Identification of how 
computerized applications and 
testing instruments are used to 
support the development of 
products. 

CAD/CAM applications are used to 
formalize product blueprints 
Intranet and Extranet applications enable 
visualizing flows, project specific/general 
input and ideas 
Project management system, including 
comprehensive background information 
with operational updates (checklists) 
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Business management system, including 
resource descriptions and outline of 
activities 

Strategy
For Beta MANU questions relating to strategy initially dominate the formulation process 
for new projects. Cooper (1993; 1999) describes these questions as a filtering process 
that reflects corporate strategy and vision. In alignment with authors like Chiesa et al. 
(1996) and Mudrak, van Wagenberg, and Wubben (2005), Beta MANU identifies market 
attractiveness and potential offset as vital ingredients when matching against corporate 
interests. The alignment between what Chiesa et al. (1996) express as concept generation, 
product innovation, process innovation, and technology acquisition are also highly relevant to 
Beta MANU. Well-integrated validation points are part of the strong commitment to IT 
where the internal IT division regularly updates its project management system to 
better monitor the developing process. Beta MANU’s management strategically 
emphasize openness and the minimized influence of formal activities. Hence, their 
greatest concern is to include too much formality in the earlier phase, which, 
according to Cooper (1999), prospers by promoting creativity and actions of freedom.  

Beta MANU is a very process-oriented company with a separate R&D company that 
provides extra support in the development of new competitive products. Hence, they 
easily mandate their research projects, and easily provide each project with sufficient 
resources of time, money, and people. Rothwell’s (1994) description of some sort of 
guide or roadmap that enables efficiency is well established in Beta MANU. This is 
probably best reflected by Cooper’s (1999) stage-gate process that highlights activities 
and validation points crucial to the project’s progression. Hence, each project is 
continually monitored and validated on different levels, which involves overarching 
executive product committee meetings (M0-M6). This puts Beta MANU on what 
Cooper describes as a how to level, providing instructions and user manuals to most 
documented activities and procedures. The company’s strategy, therefore, equips it 
with the necessary outlines. 

Technology acquisition 
Beta MANU’s innovation operations show key trends similar to those presented by 
scholars such as Zeffane (1994) and Rothwell (1994). These operations include 
networking with other companies and undertaking joint R&D projects with 
collaborating partners. Their strategic vision of being a self-serving IT provider has 
resulted in the development of a project management system to support their daily 
operations, which has status markers and checks that can be tracked down to a specific 
activity level. These are updated frequently so unnecessary malfunctions are 
minimized. This resembles the notions of Rothwell (1994) whose fifth IP is 
characterized by systems integration and networking. The time/cost trade-off 
explained by the author is pinpointed through preliminary expenditure calculations at 
Beta MANU. This way, collaborative applications act as natural facilitators in the daily 
operations and are similar to those presented by Rothwell (1994) and Howells (1992). 
The company’s frequent use of the project platform emphasizes its aim of creating 
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efficiency and clarity in its development cycle. To exemplify this use, a project’s 
startup begins with its registration, and assignation of a project number. After that, it is 
put into a folder that contains predetermined checklists that apply to the relevant 
activities.  

Similar to Rothwell’s (1994) primary enabling features, Beta MANU supports greater 
overall organization and systems integration through a parallel and integrated (cross-
functional) development process. Moreover, empirical indications fit the early supplier 
involvement in product development, the involvement of leading-edge users in 
product development, and the establishment of horizontal technological collaboration 
that is expressed by the author. Beta MANU have a maturity level in their internal data 
use that is similar to that inherent in Rothwell’s (1994) effective data sharing systems, 
the CAD/CAM modeling systems. However, in contrast to the authors’ favored 
external linkages to engage fully flexible product development, such circuits do not 
reach their suppliers for any online co-development. In correlation to Chiesa et al. 
(1996), the project coordinator also introduced the initiatives of making the machines 
(process innovations) parallel to product innovation to increase the overall output rate.  

6.2.2 People  
The following section analyzes how people involved in the IP can be characterized. 
This is initially made through an (see TABLE 6.8) outline of conceptualization and 
the assessment measure used to describe those involved in the IP at Beta MANU.

TABLE 6.8: Within-case Analysis of People Involved in the IP at Beta MANU

People Assessment measure used Characteristics of people involved in 
the IP at Beta MANU

Key people 
The characteristics and roles of 
those involved in the innovation 
process. 

Project leader/constructor 
CEO (major idea generator) 
Also groups: 
Product team (operational level) 
Product committee (strategic level) 

Innovation Orientations  
Assessment of the respondents’ 
view of their own innovation 
characteristics. 

No input provided (confidential) 

Champions 
Assessment of the respondents’ 
view of the characteristics of the 
company’s champions. 

Idea initiator (if other than the CEO) 
Mainly project leader/constructor 
CEO

Internal & external 
Networking 

Assessment of the perceived 
networking and team formation 
enabling various modes of 
communication. 

Informal communication is stimulated in 
the early phase  
Once a project has been initiated, 
formalized guidelines may trigger 
networking  
Internal networking has several 
applications at hand besides Intranet 
External networking is done mainly 
through acts of selling or support, 
involving CEO, sales, and support people 
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Key people/champions/networking 
Scholars (Schön, 1963; Myers & Marquis, 1969; Frost & Egri, 1991; Martin Jr & 
Horne, 1993; Hauschildt & Schewe, 2000; Mumford et al., 2002) propose that certain 
people have skills that distinguish them as champions, which is critical to the outcome 
and survival of potential ideas. In addition to the survival of new ideas and their future 
exploitation, the influence of a champion (ibid) is considered. The product innovation 
process at Beta MANU recognizes a few people that match such skills sets. Champions 
must have a broad knowledge base and a vision of how to act in their role (Mumford 
et al., 2002). At Beta MANU the majority of all input comes from the same source, the 
CEO, who, according to the respondent, is well aware of the potential influence his 
actions may have on a project idea. According to theory (Myers & Marquis, 1969; 
Mumford et al., 2002), input has a greater chance of promoting when it comes from a 
formal, personal authority. This also provides enabling capacity to those who 
implement tactics and others who influence the continuation of project ideas. 

Beta MANU emphasizes the importance of project leaders for the efficient continuation 
of projects when they have been formally initiated. Before this occurs, it can be hard 
to tell exactly who carries the responsibility of promoting the ideas. This problem has 
not been present since the enthusiastic CEO has been pulling all the necessary strings 
when he sees potential in a project idea. Thus, key people who hold formal positions 
and informal champions correspond to roughly the same individuals (Mumford, 2002; 
Lefley, 2006). 

The company recognizes a diverse set of background skills as important ingredients in 
their cross-disciplinary teams (both product committee and product team). This could 
be traced to what Rothwell (1994) describes as the applicability of skills that are found 
in the embedded abilities of the employees. Moreover, the rather flexible, flat 
perspective on role orientations portrayed by the project coordinator resembles the 
flexibility of role orientations of champions (Cross, Nohria and Parker, 2002). 
Although Beta MANU operates rather stringently in relation to their actively supported 
innovation process, champions are capable of adjusting their work environment to 
their given functional role.  

The flexibility of roles enables initiators to communicate and informally proceed with 
actions that may promote early input or conceptualizations. Theoretically, this 
informal networking is an important enabler in finding the necessary support that 
allows ideas to prevail. Howell and Higgins (1990) mention hallway meetings, coffee 
breaks, lunches, and similar informal daily activities to be important sources for this 
purpose. To support informal networking, several applications besides the Intranet 
exist on both a business and project level. External networking provides informal 
input from key people and others in sales and support, and from formal online 
applications. These sources of input echo Rothwell’s (1994) emphasis on corporate 
flexibility and responsiveness through flatter, more flexible organizational structures to 
achieve rapid and effective decision making. This theory stipulates the empowerment 
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of managers at lower-level operational roles and product champions/project leaders, 
which matches the flexible organizational characteristics of Beta MANU.   

Innovation orientations 
For reasons of confidentiality, no analysis of any innovation orientations is provided 
for Beta MANU.

6.2.3 Critical Success Factors 
This section concerns analysis of the critical success factors in a search for possible 
relationships, similarities, or dissimilarities between applied theories and the case study. 
Consequently, this study reflects upon Beta MANU using Cooper’s (1999) 
conceptualized success factors (see TABLE 6.9).  

TABLE 6.9: Within-case Analysis of Critical Success Factors in the IP at Beta MANU

Critical Success 
Factors 

Assessment measure used Critical Success Factors of the IP at Beta 
MANU

Up-front homework 
Discover how the company 
is prepared to deliver upon 
the ideas being generated.  

Strong financial position 
Multiple sources of input (internal/external) 
Close relationships to customers 
Prioritizing quality measurements 
Stage-gate validation on project-specific 
documentation  
Education programs     

Plan market launch 

Determine how market 
activities conform to specific 
products before, during, and 
after the launch.  

Parallel to development administrative 
documentation is made 
Manuals, stickers, and translation into 12 
languages 
Brochures and sales documentation 
Market planning and release dates 

Decision points 
Identify crucial decision 
points in product 
development.

Informal screening (by originator) 
M0-M5 (product committee meetings) 
M-meetings concern strategic issues/fit  
Operational validation (project level) 
Customer validation 

Cross-functional teams 
Denote teams and their 
compositions in relation to 
product development.  

Concentration of production at headquarters: 
high use of diverse skills 
Specialists from various backgrounds support 
development
The product team  
The product committee  

Voice of the customer 
Discover how the customers 
are involved in product 
development.

E-mail, telephone, and regular meetings 
Dispatched field test (at customers) 
Matter control board (formal, project specifics) 
Idea Forum for change and improvement 
(formal, general) 

Product advantage 
Identify the way product 
uniqueness and customer 
value is promoted. 

Products are ‘designed’ by customers  
General and project-specific standards and 
unique set of quality requirements  
A number of quality certificates 
Operates on quality and product trust 
Trend of more guarantees and demands   
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Product definition 
Denote the use of blueprints 
and formalized documents 
prior to development. 

Before project start, ideas are free to be 
modified
Strong dedication to reassured blueprints 
When a project is started, validation checks 
guide the development 
All construction is based on validated specifics 
and thus credited with high-level importance 
Product team is met regularly to match project 
specifics for ongoing cases  

International 
orientation 

Determine international 
influence in teams, markets, 
and products. 

Presence of international sales offices 
Market dominator: Sweden and Scandinavian  
20% of the world market 
Potential of outsourcing semi-manufacturing of 
articles to production companies 
No present or planned partnerships or similar 
with other manufacturers 

Up-front homework 
The literature proposes that successful projects are characterized by serious upfront 
homework characterized by extensive efforts to use time and money economically, 
and to execute the work (Cooper & Kleinschmidt, 1995). With international sales 
offices in the UK, Germany, and the USA, Beta MANU infiltrate their production input 
with inside notions of both market trends and market opportunities that may influence 
the internal actions. With a talented and skilled staff, including specialists in areas such 
as ergonomics, the company feels confident about providing its customers with the 
best possible solution they may demand. Close relationships with customers play an 
important role in the preparation for new projects, and strict quality requirements are 
adhered to. Beta MANU has faced a demanding upswing that has led the company to 
increase its revenue by approximately 20% in recent years. This improved financial 
performance has been shown in academia to have a strong correlation to the way 
upfront homework is done (Cooper, 1998; Cooper & Kleinschmidt, 1993; Montoya-
Weiss, 1994). Simply put, the better a company is, the better the financial outcomes 
will be. Ways of continuing to perform successfully have resulted in several initiatives, 
such as education programs (both internally and for customers). Also, their separate 
R&D unit that works to tune the innovation process is constantly reviewing actions 
and updating validation routines to better cope with future challenges. 

Plan market launch 
Cooper (1999) states that quality in executing the market launch is significantly higher 
for successful products. Hence, quality is perceived to be an important factor in 
activities that cover launch, plans, properly used resources, and proper execution 
abilities. The project coordinator who served as respondent did not have the exact 
insights into the marketing activities that concerned market launch. However, 
marketing planning such as campaigns about updates and new releases are addressed as 
parallel activities to the product development process. This parallel administrative 
activity highlights the documentation of manuals, safety stickers, and translation into 
12 languages. The administration phase is not initiated before some formalized 
prototype has been made. Yet, the marketing division provides initial guidelines in 
terms of planned market launch and related activities. This follows Cooper’s (1998) 
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proposal that winning methods depend on the amount of forward planning with early 
sketches about the market launch. The market launch at Beta MANU still resembles 
partly what theory terms an afterthought, without the specific focus needed prior to 
product materialization (Cooper, 1998). 

Decision points 
According to Cooper (1999), most companies do not subject their projects to scrutiny 
after they have passed the preliminary stage of approval. Consequently, most initiated 
projects have low termination rates. Beta MANU shows a similar commitment to 
initiated projects, and instead of terminating misleading ones, they prefer to modify 
them, as the nature of the process is e somewhat iterative. Some 90% of the products 
made are considered to be modifications of existing products, rather than completely 
new ones, which show that much of the work is iterative. Besides the informal 
reviews, the first formal screening is made by the product committee (M0), known as 
the idea forum. After that, a process of strategic validation checks takes place on an 
operational (project) level, with M-meetings and frequent checks with the customer. 
The use of meaningful decision points may stop undesirable projects from ever 
starting, which releases resources for use in other parts of the organization (Cooper, 
1999). Beta MANU could use decision points to cope with increasing demands, based on 
their positive financial improvements and outsourcing plans. Such indications are 
strongly correlated with profitability in the company’s innovation efforts (Cooper & 
Kleinschmidt, 1995). 

Cross-functional teams 
Beta MANU’s production is done at headquarters, where a great variety of people and 
skills are combined to establish competitive outputs. According to Cooper (1999), 
good organizational design means projects that are organized by a cross-functional 
team. In addition, good team design is strongly linked with project success (Cooper & 
Kleinschmidt, 1995). The presence of cross-functional teams is promoted at different 
levels at Beta MANU, through the product committee (strategic level), the product team 
(inter-project level), and the project team (intra- project level). Aligning with the 
notions of Cooper (1999), all teams are run by a strong guide who is accountable for 
the project from start to finish.  

Voice of the customer 
Across a number of studies, successful companies have shown heavy commitment to 
customer input (Cooper, 1999). Beta MANU are strategically very concerned about their 
commitment and ways of receiving valuable input from customers. This concern is 
reflected through e-mail, telephone, and regular meetings. The company also has a 
matter control board that keeps track of all project-specific input, and an idea forum 
that provides more general suggestions. Online documentation is provided to 
customers showing information about blueprints, test results, and product photos. This 
provides customers with the opportunity to witness the progression of the 
project/product as it evolves. In cases where trust relationships exist with customers, 
field tests have been made at the customers’ facilities.  On these occasions, it is 
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customary to select customers from the physical proximity, but lately this selection has 
also been based on market proximity. Physical proximity has been favored previously 
due to convenience when testing and ease of communication, yet with an increasingly 
stronger international presence, this convenient way has assumed less importance. 
Hence, the way Beta MANU listens to its customers is aligned with proactive efforts that 
enable success (Cooper, Edgett, and Kleinschmidt, 1998). The authors propose such 
actions as quality marketing that includes preliminary and detailed market studies, 
customer tests, field trials and test markets, and preparations for releasing products.  

Product advantage 
In contrast to what (Cooper, 1999) expresses as a difficulty for most companies to 
pinpoint the advantages of their products, Beta MANU believe they are capable of this. 
According to the project coordinator, some of the company’s success is due to its 
ability to produce outputs that conform to customer requirements and are enhanced 
internally by a rigorous process- oriented validation policy. Product advantage can be 
derived in different ways; Beta MANU accomplishes this by focusing on customer needs 
to drive its products. According to the respondent: ‘It is the customer’s problem or request 
for improvement that drives product development. This means we put a strong emphasis on the 
end-user in our development’.  Cooper (1999) claims that the primary success factor is the 
ability to establish a product with unique customer benefits and superior value. With 
regards to standards, there are both general standards that apply to all products and 
project-specific standard requirements that must be matched. In addition, Beta MANU is 
one of few certified providers that have operational standards and a unique set of 
quality certificates. Instead of favoring short breaks and financial returns as its guiding 
principles, the business operates on quality measurements and the ability to establish 
long-term customer trust, according to the project coordinator. Crawford (1992) states 
that the tendency to favor simple, inexpensive projects may have penalizing affects on 
projects that lead to product superiority. This strengthens Beta MANU’s chosen path. 
Recent trends indicate that they are on the right track, where customers have more 
demands and expect better guarantees.  

Product definition 
Several academics address the importance of a sharp, stable, and early product 
definition (Cooper & Kleinschmidt, 1990; Montoya-Weiss & Calantone, 1994). Beta 
MANU perceives that the initial pre-startup stage is free and without any constraints in 
how it proceeds with modification. However, when a project has been launched, the 
validation checks guide the complete development. Thus, blueprints are essential as 
they guide early product development, which is reassured through extensive validation 
both internally (different levels) and externally with the customer. Beta MANU’s measures 
to establish a reliable product definition strongly supports what Cooper (1999) 
mentions as preventive actions for staying out of problem areas for succeeding phases 
of the IP. In alignment with Cooper’s (1999) belief, the company uses early validation 
to provide for exits before the project proceeds to development, but this is mainly a 
reassuring measure of quality and acceptance.  



137

International orientation 
The use of certifications and standards as a way to create quality products at Beta MANU

is similar to how Cooper and Kleinschmidt (1990) state their international potential to 
be. Thus, using certified requirements and standards for their products, Beta MANU

spurs international market capability. The products provided by Beta MANU not only 
match the domestic market; they capture 20% of the world market, satisfying 
international requirements as well. At the present time no partnerships exist with other 
manufacturers. However, plans are underway to outsource some of the company’s 
production of semi-manufactured articles to an Eastern company. This action could 
make their IP more transnational (Cooper, 1999). Meanwhile the company’s strongest 
international presence is made through their sales offices.  

6.3 Within-case Analysis: Gamma ITT

This section is represented by a within-case analysis of Gamma ITT. This analysis 
concerns reflections of the conceptualized theories by answering each topic of 
concern.

6.3.1 The Innovation Process  
Theory emphasizes that innovation is something more than just an event or artifact; 
rather, it is similar to a process, where clusters of activities form distinctive phases
(Schumpeter, 1942, Myers & Marquis, 1969; Jolly, 1997; Van de Ven et al., 1993; 
Cooper, 1993; 1999). The IP analysis pertains to Chapter Three’s five conceptualized 
phases of idea generation, concept development, product development, 
commercialization, and sustainability. These five phases are applicable in most 
product-innovative companies, and cover a broad range of activities. Moreover, the 
extracted phases are predominantly by nature and therefore capable of finding suitable 
activities applicable in product-innovative companies such as Gamma ITT. In the 
following table (Table 6.10), IP characteristics at Gamma ITT are expressed in relation 
to applied theories. Traces of similarities or dissimilarities between theoretical and 
empirical phases can be explained to some extent by the level of details. 

TABLE 6.10:  Within-case Analysis of the IP Characteristics at Gamma ITT

IP Characteristics Assessment 
measure used  

IP outline -       
Gamma ITT

IP Characteristics - Gamma ITT

Idea generation 

Detection of 
activities that 
concern need- 
finding or problem- 
solving ideas. 

Input

Mainly based on customer 
requests/propositions: 
- RFI (request for information) 
- RFP (request for proposal) 
- POC (proof of concept) 

Pre-study 

Learn and acknowledge past 
experiences: 
- Business cases 
- Customer solutions Concept generation 

Identification of the 
phase where 
blueprints, product 
descriptions, and 
schematics are 
outlined. Feasibility 

- Analyzing product requirements  
- Approximate time and cost 

calculations 
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- Resource plan  
- Production decision (in-house or 

outsourced) 
- Conceptual design 
- Focal point 

Product 
development

Detection of what 
constitutes the 
production of 
prototypes and 
marketable versions. 

Execution

- Component level 
- Time and resource for each activity 
- Development is initiated 
- Unit-function interface testing 
- Systems testing 
- Documentation (manual and 

training kit) 

Commercialization 

Identification of 
how the finished 
product is brought 
to the market. 

Implementation 

- FOA (first office application) 
- Configuration of designated 

network
- Acceptance testing in expected 

operating environment 

Sustainability

Determination of 
how products 
sustain and get 
supported on the 
market.  

Roll-out

- General availability (GA) status 
approved

- Extensive support availability 
requirements 

- Media verification and packaging 
aligned with up-dates and patches 

Idea generation 
The market actors are quite well known as industry-initiated companies. Due to the 
proximity of members of standardization forums, new projects are the result of 
customer requests that vary in their range of specifications. It happens that, in some 
cases, Gamma ITT promote their whole skills set by applying their multiple capacities 
independently. Request alternatives are initiated externally. Thus, much of the initial 
idea generation is fairly formalized, rather than characterized by fuzziness, as scholars 
describe the idea phase (Van de Ven, 1993; Rothwell, 1994; Chiesa et al., 1996; Jolly, 
1997; Cooper, 1999; Tidd et al, 2001; Kemp et al., 2003; Mudrak, van Wagenberg, 
and Wubben, 2005). One way of describing this notion is to reflect upon the pre-
study phase that is responsible for internalizing the requests. Internally, a large share of 
the employees has regular contact with customers, which automates much of the need 
considerations. Besides, the CTO office has given input about possible solutions that 
could match the standardization requirements. 

Concept development 
In order to conceptualize projects, Gamma ITT performs pre-studies and feasibility 
studies. The pre-studies briefly relate general background information and lessons 
learnt from past cases; feasibility studies provide essential input to make calculations 
and preliminary prognostications. What scholars refer to as market concerns (Chiesa et 
al., 1996) and decision to innovate (Mudrak, van Wagenberg, and Wubben, 2005) are 
both strategically important in how Gamma ITT allows the conceptualization to be 
initiated. Both Jolly (1997) and Van de Ven (1993) describe the need for the 
establishment of preliminary plans which is matched by the company’s attempt to 
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make time scheduling, and establish resource plans and conceptual design. In this 
guiding phase Gamma ITT must also be able to decide whether production of the 
whole project should be dealt with internally, or whether some parts would gain by 
outsourcing. The company’s critical focal point is similar to what Cooper (1993; 1999) 
refers to as gates, and Rothwell (1994) describes as validation points. Concept 
development at Gamma ITT follows several validation points for each activity, and they 
are more rigorously explained as time elapses. By the time the focal point is reached, 
all necessary background information has been approved to prepare for the 
development of the execution phase.  

Product development 
Gamma ITT does not explicitly relate to product development as one distinctive phase; 
instead, they emphasize something called the execution phase. This phase includes the 
parallel processes of both administrative documentation activities and application 
development. Development of the application begins when the product definition 
reaches focal point, the objective of which is to set up requirements and specifications 
broken down to a component level. This means specifying the resources of time and 
competences needed for each activity to initiate development. In contrast to Jolly’s 
(1997) prescribed project intentions and need for demonstration, the development at 
Gamma ITT does not present a preliminary prototype. The prototype is best resembled 
by the interface design, but since the main concern is the technical function, 
development is best described as a process where internal looping enables the 
manifestation of an internal version that is put under extensive testing. These looping 
activities are similar to Van de Ven’s (1993) statement that proliferation, setbacks, and 
criteria shift are part of product progression.  

Commercialization 
When the company gets approval on systems testing, the application gets admittance as 
a FOA, which is the first version ready to be implemented or marketed to the 
customer. Hence, the resemblance to Jolly’s (1997) availability notification is internally 
provided and externally apparent from the attempts of product configuration to 
designated networks. The execution phase of Gamma ITT is dissimilar to what Cooper 
(1993, p. 109) describes as ‘the beginning of full production, marketing and selling.’ Hence, 
sales have continually failed to secure financial returns due to standardization promises 
(the customer awaits the next updates). However, acceptance testing in expected 
operating environments is now expected to be better enable cash-backs, due to recent 
standardization agreements.  

Sustainability 
Different levels of support and education on the maneuverability of systems enable 
customers to maintain a high usability satisfaction. The supportive initiatives are 
methods for achieving an operational post-launch functionality. This way of sustaining 
the products’ operating ability is in harmony with the proposals of such authors as 
Cooper (1993; 1999) and Jolly (1997). To minimize difficulties when maneuvering 
the systems, Gamma ITT educate each customer (i.e. operator) so that ‘300-400 of their 



140

people are able to maneuver the system when it’s running’. This education facilitates 
customers’ maneuverability of the system, hence reducing some of the high-support 
demands, especially for first-line support matters that concern systems’ up-and-running 
status. The following section relates to activities supporting the IP and provides an 
overview of the main characteristics (TABLE 6.11). 

TABLE 6.11: Within-case Analysis of the IP Supporting Characteristics at Gamma ITT

Innovation Process 
Supporting Characteristics

Assessment measure used Characteristics of the supporting IP 
elements at Gamma ITT

Strategy 
Identification of how managerial 
levels are displayed and possibly 
support product development. 

Persistence, working with long- term 
objectives
Strong research commitment 
Strong process orientation 
Emphasizing validation 

Technology acquisition 

Identification of how 
computerized applications and 
testing instruments are used to 
support the development of 
products. 

Extensive applications testing 
Process applications that check 
validation throughout formalization of 
the product 
Intranet, embedded with descriptions 
of routines and activities 
Informative website provided online 
to customers 

Strategy
The management at Gamma ITT has come to realize that more persistence and 
endurance is needed than was first expected. This is basically due to the customer 
stalling when implementation is to be made. In addition, the company devotes part of 
its strategic concerns to address the challenges of service providers and network 
operators searching for new sources of revenue. The way Gamma ITT devotes market 
offset capabilities to customers can be traced to Cooper’s (1993; 1999) expressions 
relating to corporate strategy and vision. Also, in alignment with academics (Chiesa et 
al., 1996; Mudrak, van Wagenberg, and Wubben, 2005) Gamma ITT views market 
attractiveness and potential offset as vital ingredients when matching against corporate 
interests. The company’s upbringing stems from academic research with the unit 
responsible for such activities (the CTO office) being a good and purposeful tactics 
guider. The R&D manager mentions that project cases are filtered but that acting in a 
rather small industry where most actors are very familiar with one another has 
minimized the denial of external requests. Yet, reflections relating to product fit in 
relation to corporate strategy are similar to what Cooper (1993; 1999) describes.  

Although the company claims to be extremely process-oriented, there are no 
indications that may penalize some of the creative actions of freedom expressed by 
Cooper (1999). Rothwell’s (1994) description of some sort of guide or roadmap to 
enable process efficiency is well established in Gamma ITT. Cooper’s (1993; 1999) 
stage-gate process highlighting activities and validation points crucial to the project’s 
progression is very evidently monitored in the phases used by Gamma ITT. For this 
purpose, several toll gates (TG) and milestones/mission statements (MS) ensure that 
validation checks are made before initiating a succeeding stage. Cooper (1999) 
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addresses such in-depth capacity to reflect a how to level in providing for instructions 
and ‘user manuals’ on how to perform most of the company’s documented activities 
and procedures. 

Technology acquisition 
The notion by the R&D manager that Gamma ITT is a very process-oriented company 
that extensively uses applications to monitor validation points shows similarities to 
how Rothwell (1994) describes the modernized IP. However, the company is unable 
to show a similarity to the time-cost constraint that follows with the fifth IP. 
Concerning the IP, the main concern is attached to efficient formalization that allows 
smooth transitions in handovers between teams of different responsibilities, like 
requirement validation and design. Although not referring to the exact same phase 
distinctions, Gamma ITT shows a strong commitment in their ways of working with 
concept generation, product innovation, and technology acquisition. This corresponds to what 
Chiesa et al. (1996) describe as influencing components in their innovation 
management model.  

Trends of applying internal and external networking capabilities are influencing 
innovation operations (Zeffane, 1994; Rothwell, 1994). This is very similar to Gamma 
ITT which internally keeps online processes mapped (i.e. it manages operations and 
traces validity checks) through project application platforms. In addition, external 
partnership references are proactively sought to enhance business prospects. Rothwell 
(1994) describes primary enabling features that are similar to Gamma ITT in terms of an 
equipped organization with systems integration through parallel and integrated (cross-
functional) development processes. 

6.3.2 People  
The next section concerns people who are involved in the innovation process. Besides 
functional roles, their unique innovation characteristics are visualized. Table 6.12 
highlights the results about people involved in the IP at Gamma ITT.

TABLE 6.12: Within-case Analysis of People Involved in the IP at Gamma ITT

People Assessment measure used Characteristics of the people involved in the 
IP at Alpha MANU

Key people 
The characteristics and roles 
of the people involved in the 
innovation process. 

Team Leader 
R&D Manager 
Customer responsible: Project Leader 
Customer responsible: Support Manager 
Also people in groups: 
Product Management Group (strategy) CTO - 
office (R&D “the latest”) 

Innovation 
Orientations 

Assessment of the 
respondents’ view of their 
own innovation 
characteristics. 

Role descriptions – existing on managerial level 
Each operational role relates to distinctive skill 
sets, dynamic boundaries 
The innovation orientations are represented by a 
variety of attributes (see Appendix C:2) 

Champions 
Assessment of the 
respondent’s view on the 

Team Leader 
Other people of the PCG: (customer responsible: 
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characteristics of the 
company’s champions. 

Project Leader & Support Manager and the R&D 
Manager) 

Internal & external 
Networking 

Assessment of the perceived 
networking and team 
formation enabling various 
modes of communication. 

The initiation of a business case (a project) 
combines skills 
Formalized guidelines may trigger networking  
For business cases – the external networking is 
performed by support managers and sales people 

Key people/champions/networking 
Gamma ITT presents different levels where key people get involved. On a strategic 
level, the Product Control Board and its top management members have an 
overarching role. Yet, the skills that mainly drive the development of new products 
are found in each distinctive project. At Gamma ITT most products stem from requests 
by operators. The Project Control Group (i.e. Team Leader, R&D Manager, and 
Project Leader/Support Manager responsible for customers) identifies similarities to 
academia’s description of key people: those who promote ideas/input, those who 
implement tactics, and those who influence the IP’s upbringing (e.g. Myers & 
Marquis, 1969; Mumford et al., 2002). Hence, similar to the academics’ proposition, 
certain people have skills that address unique carriers such as champions, who are 
critical to the outcome and survival of potential ideas (e.g. Myers & Marquis, 1969; 
Frost & Egri, 1991; Martin & Terblanche, 2003; Hauschildt & Schewe, 2000; 
Mumford et al., 2002). Skilled individuals dedicated to their work contribute to the 
establishment of new products. This way, Gamma ITT places primary emphasis on the 
Team Leader as the role most similar to the coaching and burning enthusiasm of the 
champion. Also, the CTO office has an important role of sharing/debriefing the latest 
information from standardization forums and which applications are technically most 
appropriate. Still, the operational work is performed by the members of the Project 
Control Group.  

The participants of the operational task units have complementary skills, allowing 
flexibility among individual roles and individuals’ work domains. Depending on 
distinctive roles, theory claim flexibility traits to correlate with the flexible role 
orientations of champions (Cross, Nohria and Parker, 2002). Aligning with academia, 
such working behavior is due to a lack of accountability, but for Gamma ITT, being a 
small enterprise, this is considered resource efficient. The power to execute tasks is 
based on the embedded abilities of the employees. Their distinctive set of skills 
contributes to a strong operational unit.  

The team leader is in charge of communication within each project case, ensuring that 
notification is given to the proper recipients. Using a validation system, Gamma ITT has 
guidelines prepared on what to look for in most IP-related activities, guiding and 
supporting champions. Howell and Higgins (1990) express these situations as informal
encounters that, in the case of Gamma ITT, provide an essential source of technical 
guidance, backing up initiatives and motivating enthusiasm.  
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Innovation orientations 
The existence and characteristics of cross-boundary communication open up doors for 
people to fully understand each others’ intentions. Gamma ITT incorporates a number 
of participants who are responsible for realizing, directly or indirectly, the product 
outcome. Theory underlines that group affiliation and conformity have been 
acknowledged determinants in the realization process, characterizing individuals’ 
behavior (Hyland, Gieskas, and Sloan, 2001). With recent initiatives to formalize the 
IP, Gamma ITT has begun to rethink ways of working. Initiatives are made to explore 
new paths to excel, similar to the need to formalize proclaimed by Trott (2005).  

Based on Byrd and Brown’s (2003) reasoning, evaluations of people’s innovation 
orientations allow people and skills to be used where they have the greatest effect. 
Gamma ITT consists of a rather detached innovative group with regards to their 
innovation characteristics (see TABLE 6.13). 

The people plotted in the innovation matrix occupy the following functional roles: 

R&D manager 
Product manager (design prerequisites and validation) 
Pre-sales engineer 
Support manager 
Product manager II (frequent customer contact and internal design) 

In relation to the innovation matrix (Byrd and Brown, 2003), people working with 
product innovation at Gamma ITT have a tendency to be relatively high on creativity 
and risk taking. Based on Byrd and Brown’s (2003) descriptions, there is a 
predominance of practicalizer and synthesizer characteristics.  

TABLE 6.13: Innovation Characteristics at Gamma ITT 

Presence: Innovative 
Characteristics

Descriptions Gamma ITT

Innovators Capable of both high creativity and risk taking 
Fearless and able to appreciate new solutions 

Weak presence 

Synthesizers Unique ability to see combinations of functions, 
processes and people. 
Combining ability advocates for incremental, not 
breakthrough, innovations. 

Medium presence 

Practicalizers Action-oriented  
Make ideas work because they will take more risks.  
Tendency to accomplish what they set out to do.  
Easily accepted as change-makers 

 Medium presence 

Byrd and Brown’s (2003) theoretical description is similar to how Gamma ITT

currently operates its business with regards to synthesizing market standards to 
customers’ requirements. This is done by applying minor product adjustments with 
the objective of closing business cases. The business situation does not conform to the 
most daring initiatives the innovators are capable of. Although a lot of this out-of-the-
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box mentality exists elsewhere, it should be very much entitled to their CTO-office. 
Based on the idea that the participating five people are teamed up, collective 
characteristics call for a balance between them. For additional information about the 
innovation orientation at Gamma ITT see, Appendix C:2. 

6.3.3 Critical Success Factors 
This section analyzes possible relationships, and similarities or dissimilarities between 
what theory states and case study has to tell. In conducting the analysis of Gamma ITT

the critical success factors are analyzed in reflection to Cooper’s (1999) actionable 
factors. A summary of the distinguished success factors affecting the IP at Gamma ITT is 
presented in Table 6.14.  

TABLE 6.14: Within-case analysis of critical success factors in the IP at Gamma ITT

Critical Success 
Factors 

Assessment measure 
used 

Critical Success Factors of the IP at Gamma ITT

Upfront homework 
Discover how the company 
is prepared to deliver upon 
the ideas being generated.  

Solid guidelines for establishing partnerships with 
clients 
Inviting collaboration and external testing of the 
applications, for self-experienced benefits. 
Strong dedication to consistent validation on all vital 
actions 
Very process-oriented  
Weak financial performance 

Plan market launch 

Determine how market 
activities conform to 
specific products before, 
during, and after the launch. 

Composition of marketing material  
Documentation is a parallel activity (execution 
phase) to development and testing. 
Product info is published on their web site. 

Decision points 
Identify crucial decision 
points in product 
development.

TG0-TG5 (Toll gates constitute crucial decision 
points for each project’s existence or outline) 
MS1-MS4 (Milestones that highlight detailed project-
level specifics)  
TGs and MSs involve stakeholders’ validation that 
allows business cases to proceed with development. 

Cross-functional 
teams 

Denote teams and their 
composition in relation to 
product development.  

Product control board (strategic insights, aligning 
with visions and market trends) 
Product management group (managing operational 
activities, such as deciding upon change requests) 
Project control group (operational activities, 
preparing change requests) 

Voice of the 
customer 

Discover how customers are 
involved in product 
development.

Partnership levels 
Regular meetings and validation 
Help customers succeed in their implementation of 
applications to end users. 

Product advantage 
Identify the way product 
uniqueness and customer 
value is promoted. 

Ability to deliver complete products. 
Context independency of underlying technology. 
Product uniqueness. 

Product definition 

Denote the use of 
blueprints and formalized 
documents prior to 
development.

Feasibility study: variables are broken down to 
project specifics. 
Enable software design. 
Accepted conceptual design when reaching ‘focal 
point’.
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International 
orientation 

Determine international 
influence in teams, markets, 
and products. 

There is a strong international presence on both the 
product board committee and in the networking 
done by the CTO-office. 
Customer interaction on both team and product 
level.
Global standardization forums and industry 
organizations. 

Upfront homework 
Based on scholars’ thinking on solid upfront homework, new product successes should 
increase significantly if preparations are made properly (Cooper, 1998; Cooper & 
Kleinschmidt, 1993; Montoya-Weiss, 1994). Thus, it is questionable whether Gamma 
ITT is missing out on some of the vitals or whether it is an industry phenomenum. 
Evidently, the dissimilarity is fairly justified, considering their weak financial 
performance to date. However, their process orientation enables formalized procedures 
on how to act in cases of external requests and internal idea generation. The company 
has solid guidelines for establishing partnerships with clients, is open to collaborative 
proposals, and manifests preparation in its process-oriented style of developing. Due to 
difficulties in penetrating the market, there are no financial figures that strengthen what 
scholars correlate with effective upfront homework (Cooper, 1998; Cooper & 
Kleinschmidt, 1993; Montoya-Weiss, 1994).  

Plan market launch
Similar to one of Cooper’s (1999) success drivers, Gamma ITT emphasizes quality in 
executing market launch preparations. Hence, documentation and marketing material 
are very much integrated parts of the IP. Information of commercial interest is 
published thereafter both in offline format (i.e. brochures) and online. The extensive 
market analysis after a project launch includes preliminary release dates and time 
estimates. Actions concerned with the market launch are dealt with on a parallel basis 
to the development. Thus, release preparations proceed until the product is ready for 
implementation.  

Decision points 
Cooper (1999) mentions that few companies abort projects after their initiation. To 
ensure that only the most beneficial ideas are put in the project folder, a number of 
screening processes await proposals. The Toll gates (TG0-TG5) and Milestones (MS1-
MS4) employed by Gamma ITT are used to improve and develop the original idea. No 
more than one or two cases have ever been forced to shut down prior to launch. 
Gamma ITT use their work experience to modify according to customers’ requirements 
and wishes. Validation with the customers is made on a regular basis, and there is a 
close relationship between each developing team and customer. Similar to Cooper 
(1999), having validation points may stop undesirable projects from ever starting. 
Instead, this can release resources for other, more successful project ideas. Cooper and 
Kleinschmidt (1995) mention that profitability in innovation efforts is well correlated 
with good use of decision points. Gamma ITT seems to benefit from the stringent use of 
such decision points.
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Cross-functional teams 
Cross-functionality is most apparent in their PCB (product control board) that has 
overarching insight in terms of strategy measures. For operational activities, this is 
made in each project team supervised by a project control group. These distinctive 
levels of cross-functionality seem transparent to what Cooper (1999) argues as good 
working design. In addition, cross-functional teams have also been favored when 
analyzing project success indicators (Cooper & Kleinschmidt, 1995). Similar to 
Cooper’s (1999) declaration, all teams are led by an experienced project leader.  

Voice of the customer 
The literature shows that successful companies are strongly committed to customer 
input (Cooper, 1999). Gamma ITT work with partners to get contracts from operators 
(i.e. customers). Hence, partnerships allow companies to rapidly move towards 
situations where customers are also users of the system and get the opportunity to 
become involved in enterprise-critical projects (Santos, Doz, and Williamson, 2004). 
Based on interviews, there are three levels of strategic partnerships that maximize value 
and minimize risk for customers. This way, Gamma ITT liaises with a strategically 
chosen platform, a solution, and partners to offer integrated, world-leading pre-
integrated solutions and complete service offerings. The partnerships resemble inter-
organizational networks that consist of clustered business units, held together by 
market mechanisms and each partner’s interests (Santos, Doz, and Williamson, 2004). 
Gamma ITT welcomes vendors to explore the benefits of liaisons. In cases of integrated 
systems, OEM production is a way of providing customers with the essential backbone 
technology.

The way large national operators and telecom companies create partnerships with 
high-tech SMEs such as Gamma ITT would add to the listing of strategic alliances that 
nurture innovation Zeffane (1994). Thus, this could principally be a networking 
scenario allowing traditionally bureaucratic organizations to become more innovative 
(Yarnell & Peterson, 1993). Cooper, Edgett, and Kleinschmidt (1998) highlight the 
need for proactive efforts regarding qualitative marketing measurements, market 
studies, customer tests, field trials and test markets, and preparations for product 
releases. In this sense, Gamma ITT show similar proactive actions by customizing each 
of their products.

Product advantage 
With regard to the evolution of specific products IP convergence gives Gamma ITT an 
opportunity to promote itself as a complete partner by supporting “multi-technology and 
multi-services platforms.” This approach of delivering unique value to each customer is, 
according to Cooper (1999), the most distinguished success factor. In addition, Gamma 
ITT’s unique product advantage is manifested by context-independent support of 
underlying technology. To better understand customers, the company helps operators 
with ways of bundling services, finding out new pricing schemes and establishing new 
business models. Customization is necessary to meet customer requirements. 
Moreover, individualized solutions make it impossible for the production of any 
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stockroom products, which also could be a less beneficial alterative according to Crawford’s 
(1992) postulation. In summary, Gamma ITT provides new technological solutions that 
enable on-demand quality of service guarantees for any application. At the same time, 
these solutions minimize operational expenditures and optimize infrastructure 
utilization.

Product definition 
Cooper (1999) mentions product definition as one of the actionable success factors 
Gamma ITT probably work the most with. Product definition takes shape when the 
feasibility phase has analyzed requirements and put forward descriptions for the 
software design. To pursue working with product definition, production is initiated 
after a ‘focal point’ has been reached. 

International Orientation 
The CTO office is the premier actor supporting international collaboration, which 
accords with Cooper’s (1999) assertion that international influences enhance overall 
ability to collectively achieve innovations,. Still, doing business in a niche industry, the 
R&D manager expressed it as ‘everyone knows each other,’ allowing proximity between 
in-house developers and external customers. This way, international influence is 
promoted on various levels of the organization. Industry stakeholders consider it 
necessary to be part of, or closely follow, what is prepared in the global standardization 
forums.  

6.4 Within-case Analysis: Delta ITT

In this section, the empirical data of Delta ITT is compared to the applied set of theories 
used for the purpose of this thesis’ analysis. More precisely, the within-case analysis 
reflects the conceptualized theories in an attempt to answer each embedded unit of 
analysis.

6.4.1 The Innovation Process  
The notion that innovation is attached to activities, and corresponds to a number of 
distinctive phases has been acknowledged by several scholars (Schumpeter, 1942; 
Myers & Marquis, 1969; Jolly, 1997; Van de Ven et al., 1993; Cooper, 1993; 1999). 
With regards to what applied theory states, the IP analysis pertains to Chapter Three’s 
conceptualized five phases (idea generation, concept development, product 
development, commercialization, and sustainability). These overarching phases include 
a variety of distinctive activities that, although strongly context dependent, are 
applicable in most product-innovative companies. The table below (Table 6.15) 
illustrates the theoretical IP framework, together with the referring empirical case data 
of Delta ITT. Hence, case-specific evidence concerning the conceptualized phases is 
made. Possibly, similarities or dissimilarities between phases is basically a matter of 
shifting the level of detail between the theoretical and empirical IP.  
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TABLE 6.15:  Within-case Analysis of the IP Characteristics at Delta ITT

IP Characteristics Assessment measure 
used  

IP outline -        
Delta ITT

IP Characteristics -  
Delta ITT

Idea generation 

Detection of activities 
that concern need-
finding or problem-
solving ideas. 

Ideas/Input 

Ideas are incorporated in three ways: 
- New idea 
- New product/solution 
- Modification of existing solution 

Concept generation 

Identification of the 
phase where blueprints, 
product descriptions, 
and schematics are 
outlined.

Market 
analysis 

- Market potential/objectives 
- Rivalry solutions 
- Market price 
- Product cost 
- Administrative cost 
- Re-usability 
- Admission, concept owner 
- Admission, technical sales support 

Product 
development

Detection of what 
constitutes the 
production of 
prototypes and 
marketable versions. 

Packaging 

- Label the product 
- Product sheet 
- Functional description 
- Demo environment 
- Commission sales 
- Production requirements 
- Administrative requirements 
- Business model/pricing 
- Contract template  

Sales  

Commercialization 
Identification of how 
the finished product is 
brought to the market. Production 

- Sales objectives 
- Sales plan 
- Marketing strategy 

Sustainability

Determination of how 
products sustain and get 
supported on the 
market.  

Administration

- Admission, administrative manager 
- Admission, ’product’ 

administration (people)  
- Admission, technical 

administration 

Idea generation 
According to the business manager at Delta ITT input and ideas are incorporated either 
in terms of a new idea, new product/solution or as a modification of an existing 
solution. The association of an informal approach to this early phase has been 
identified by several scholars (Johne & Snelson, 1988; Edgett, 1993; Syson & Perks, 
2004). Delta ITT points out that the range of ideas and input possibilities has few 
boundaries, and that an informal way of action triggers others to think in a similar 
direction. This unstructured way of treating ideas is similar to what academia describes 
as characterizing the initial phase of idea generation (Van de Ven, 1993; Rothwell, 
1994; Chiesa et al., 1996; Jolly, 1997; Cooper, 1999; Tidd et al., 2002; Kemp et al., 
2003; Mudrak, van Wagenberg, and Wubben, 2005). The Brain panel is a formal 
initiative to promote creative thinking at Delta ITT. Similarly, people are recognized as 
creative sources of innovation (Muller, Välikangas, and Merlyn, 2005). Mudrak, van 
Wagenberg, and Wubben (2005) describe the strategic fundamentals of how 
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companies’ willingness to innovate is strongly acknowledged by their actions. In the 
case of Delta ITT

, their actions support this claim.  

Concept development 
Delta ITT normally consider ideas in relation to practicability, possible market offset, 
human resource requirements, and deliverability. Deliverability concerns how a 
solution should be sold, produced, and administrated. This market scanning is similar 
to how Chiesa et al. (1996) describe market concerns. The process of actual review or 
scanning is also favored by scholars (Jolly, 1997; Van de Ven, 1993). If a project finds 
support, a market analysis is initiated that aims to provide an enriched and more 
reassuring picture of what is intended in terms of market objectives, rivalry solutions, 
market price, product cost, and administrative cost. Since re-usability is a major 
strategic objective in framing a project’s skeleton, the basis is picked up from previous 
cases. This way, the company considers overall usability, similar to the re-learning 
notion by Mudrak, van Wagenberg, and Wubben, 2005. This phase is also 
characterized by the assignation of certain key roles, such as concept owner and 
technical sales supporter.  

Product development 
Cooper’s (1993) stage-gate process emphasizes crucial criteria that must be matched at 
each gate. Thus, a list of deliverables is put against a standard list of criteria. For Delta 
ITT this clear-cut process is not so precise; instead, they operate towards establishing 
packaged products (or solutions). The previously mentioned re-usability and re-
learning are examples of how the company allows past solutions to revitalize its 
business. This is captured by the business manager as: “This way, we can go back and look 
for similar cases, when we know we have previously done either a great packaged solution or 
concept development.” Moreover, Jolly’s (1997) arguments for project demonstration are 
not found to be explicitly important. Van de Ven et al. (1993) characterizes 
proliferation, setbacks, and criteria shift as iterative ways of establishing the product. 
Delta ITT faces some similarities in the packaging process. These concern labeling the 
product, creating a product sheet, establishing functional descriptions, and creating a 
demo context. In addition to these activities, other parallel actions are also made: 
commission sales, dealing with administrative requirements, pricing/business 
modeling, and setting up a contract template.   

Commercialization 
Commercialization is characterized by the establishment of sales objectives, a sales 
plan, and a marketing strategy for each project. Jolly (1997) describes promotion as a 
vital attribute of commercialization. Delta ITT confirm this notion by the sales 
preparations made at this phase. Paraphrasing the business manager, most of the work 
in the sales phase involves minimizing potential slacks. In discussing market launch, 
Cooper (1993) refers to sales, marketing, and production, which have apparent 
similarities in their practice at Delta ITT. Hence, 99% of their case sales have been made 
prior to production. Of these cases, 80% can be re-used from past cases, which 
eliminate a big burden from production, and instead put the emphasis on packaging 
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(i.e. combining the elements at hand). Their close contact with customers ensures that 
the solution is finalized and delivered on time.  

Sustainability 
This phase concerns administrative maintenance and support activities. The 
maintenance can be made either by Delta ITT, by the customer, or a third party. In 
addition, the support team steps in to take care of operational activities with 
customers. To establish itself as a trustworthy partner, Delta ITT decided to initiate full-
time support, available 24/7/365. This way they it has a desire to manifest its position 
as a trustworthy partner and improve satisfaction even more. Academics such as Jolly 
(1997) and Cooper (1993; 1999) express the importance of an operational supporting 
function by the time the product is available to customers. The desire to create trust 
this way is also shared by Cooper (1999). Thus, Delta ITT maintains such commitments 
by commission updates, ongoing releases, and by administrating problem requests 
down to third-line support. 

In the next section, activities supporting the IP are analyzed. An overview of the main 
characteristics is shown in Table 6.16 below. 

TABLE 6.16: Within-case Analysis of the IP Supporting Characteristics at Delta ITT

Innovation Process 
Supporting
Characteristics 

Assessment measure used Characteristics of the supporting IP elements 
at Delta ITT

Strategy 

Identification of how 
managerial levels are 
displayed and possibly 
support product 
development.

Rather process-oriented 
Informal/formal (moderate) process validation 
Strong dedication to creativity with regular 
Brain panels (internally and externally) 
Strategic shift towards market incentives instead 
of survival 
Avoidance of box-shaped mentality through 
formalization 

Technology acquisition 

Identification of how 
computerized applications 
and testing instruments are 
used to support the 
development of products. 

Extensive applications/systems validation 
procedures 
MS project, business management system, and 
Intranet 
Embedded process descriptions for single 
routines and activities 
Weak website updating 

Strategy
Delta ITT emphasizes the importance of recognizing the value they can give to their 
customers as IT providers. In doing this, the business manager expressed that a 
strategic concern was to combine/synthesize the internal processes and 
communication with the customer. This way, Delta ITT have changed their previous 
survival tactics to compete for market share. In aligning with Cooper (1993; 1999), 
these types of concerns enable the company to filter projects using a decisive set of 
questions that reflects back on the corporate strategy and vision. Therefore, it happens 
that Delta ITT today rejects certain requests due to a lack of fit with strategy, 
paraphrased by, simply not our kind of product. Similar to Chiesa et al. (1996) and 
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Mudrak, van Wagenberg, and Wubben (2005), Delta ITT review potential market 
attractiveness and potential offset as vital factors when making a fit against corporate 
interests. Based on the reasoning by Chiesa et al. (1996), the concept generation, product
innovation (80% are based on pre-existing solutions, thus mainly incremental) and 
technology acquisition are all acknowledged by Delta ITT. The operations are based on 
validation checks, but not always explicitly documented ones. Although there is a 
naturally (IT industry) strong commitment to IT, little attention has been focused on 
awareness of process-supporting systems.  

Moreover, Gamma ITT appreciates the nurturing of creativity, and regularly sets up 
brain panels both in-house and at customers’ facilities. This is a much-appreciated 
event that promotes creativity and actions of freedom (Cooper, 1999). Although 
attempts have been initiated recently to improve their innovative practices, the 
roadmap described by Rothwell (1994) is not fully established in Delta ITT. However, 
the company strategically avoids using its well-defined role description because it may 
‘box’ the employees’ mentality. Moreover, validation is made on projects but not on 
individual component levels or other sub-unit levels Cooper’s (1999) stage-gate process 
is capable of. Still, being in a rather premature stage of developing such process 
perspective, the underlined validation points are crucial for the project’s progression. 
With regards to overall strategy, the strong re-use factor enables sales to be completed 
before any production is made, leaving most business cases at 20% problem solving 
and combination work. In relation to Cooper’s (1999) described level of detail, 
Gamma ITT is acting on a medium/beginner’s mode (what-level), trying to map their 
actions, and have not yet implemented the stages into a monitoring system.  

Technology acquisition 
Scholars such as Zeffane (1994) and Rothwell (1994) argue that key trends of external 
networking, joint R&D ventures, and collaborative partnerships lie behind the 
upbringing of many successful products. Delta ITT operates their business with the 
objective of being an IT provider, which has led them to improve their internal 
processes. This, applied with an extensive validation platform, confirms go decisions to 
all concerned. Similar to Rothwell (1994), Delta ITT has ambitions to integrate systems 
and enable networking capabilities. This is one of their major strategic concerns, but as 
yet, there are no strong signs of it. In terms of the time/cost trade-off raised by 
Rothwell (1994), it is considered an important focal task to calculate benefits/cost for 
Delta ITT.

Because it is an IT provider, computerized applications act as natural facilitators in the 
daily operations of Delta ITT, much like Rothwell (1994) and Howells, (1992) portray 
their use. Projects have distinguished validating points that set criteria for what is to be 
accomplished at given times. Hence, Delta ITT put an emphasis on synthesizing efforts 
relating to what Chiesa et al. (1996) label as concept generation, product innovation, and
technology acquisition. Based on the description provided by the Business Manager, 
Delta ITT is informally a very process-oriented company. Applications to formalize 
routines and address them digitally are scheduled, but yet not fully developed. 
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Therefore, validation is made mostly through email to relevant parties, unlike 
Rothwell’s (1994) SIN model of the fifth-generation IP. Extensive use of MS Project, 
a business management system and Intranet, secures the internal communication 
platform, including descriptions of routines and activities. This use is similar to what 
scholars mention as enabling technology features (e.g. Zeffane, 1994; Rothwell, 1994).   

6.4.2 People  
The following section analyzes characteristics of people involved in the IP. Table 6.17 
provides an overview of the conceptualized sub compartments of attention at Delta 
ITT.

TABLE 6.17: Within-case Analysis of People Involved in the IP at Delta ITT

People Assessment measure used Characteristics of the people involved 
in the IP at Delta ITT

Key people 
The characteristics and roles of the 
people involved in the innovation 
process. 

Idea initiator  
Project leader 
Business manager 
Moderator in brain panel (shifts) 
CEO
Also people in groupings: 
Project team 

Innovation Orientations 
(characterized by Byrd 
and Brown, 2003)  

Assessment of the respondents’ 
view of their own innovation 
characteristics. 

Similar background skills, although 
functions shift 
All participants in the synthesizer quadrant 
The innovation orientations are 
represented by a variety of people 
characteristics (see Table 6.5 and 
Appendix C:3). 

Champions 
Assessment of the respondents’ 
view on the characteristics of the 
company’s champions. 

Idea initiator 
Project leader (entitles strong 
informal/formal influence) 
Business manager  
CEO

Internal & external 
Networking 

Assessment of the perceived 
networking and team formation 
enabling various modes of 
communication. 

Strong dedication to both informal/formal 
communication 
Much goes into the pool of the Intranet 
(app. 80% re-used) 
External networking is mainly done 
through sales, support, business manager, 
and CEO 

Key people/champions/networking 
Delta ITT have a handful of key people involved in each business case. These people 
include: the idea initiator (in-house or external), appointed project leader, sales 
representative, business manager, and CEO. These individuals correspond well to how 
scholars’ describe key people: promotion of ideas/input, tactics implementers and 
influencers of the IP’s upbringing (e.g. Myers & Marquis, 1969; Mumford et al., 
2002). For the idea-generating first phase, the moderator in the brain-panel meetings 
works as an important influencer. Many times, the original idea comes from the 
customer, requesting certain specifics; otherwise it can be rather shallow, ‘creating a 
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functional platform.’ In such cases, internal know-how is tested and screened for 
evaluation in the brain-panel meetings. Each involved participant’s skill is valued by 
Delta ITT since the skills in use are what formalize prosperity in business cases. The 
project leader ensures strong informal and formal influence on the development of a 
project idea. With the enthusiasm of the CEO and business manager, Delta ITT exhibits 
roles similar to the characteristics shown by a champion (e.g. Myers & Marquis, 1969; 
Frost & Egri, 1991; Martin & Terblanche, 2003; Hauschildt & Schewe, 2000; 
Mumford et al., 2002). 

Delta ITT has not been using role descriptions, for fear they might get “square shaped,”
leaving them with inadequate flexibility. Still, Delta ITT considers them to have broad 
skill sets, which offer flexibility to key people’s working roles. The literature expresses 
key people and champions to often have stretched work role orientations (e.g. Cross, 
Nohria and Parker, 2002). Thus, strong similarities exist between work roles of key 
people and champions, and the literature. Delta ITT highlight the need for flexibility as 
a necessity for a small enterprise trying to take advantage of employees’ skills, and 
collectively accentuating efficiency in project groups.  

The designated project leader is responsible for updating case participants, notifying 
them through both formal/informal communications. Howell and Higgins (1990) 
claim that these informal encounters provide an essential source for technical guidance, 
backing up initiatives, and motivating enthusiasm. This is manifested by the business 
manager explaining that with 80% of all new products coming from past experience, 
the task of enlightening involved participants is invaluable. For external input, this is 
mainly done through sales and support people, together with the business manager and 
CEO. 

Innovation orientations 
Delta ITT set the project leader as the main person responsible for a cases outcome. 
Yet, there are others participating that share distinctive task-related responsibilities. 
Based on the literature, group affiliation and conformity have been acknowledged 
determinants in the realization process, characterizing individuals’ behavior (Hyland, 
Gieskas, and Sloan, 2001). Cross-boundary communication enables participants of the 
IP to better understand each others’ intentions. However, with recent initiatives to 
document their IP, Delta ITT has started to rethink ways of working. Trott (2005) also 
mentions that redesigning ways of formalizing the products can be necessary to 
maintain operational maneuverability.  

The innovation characteristics represented at Delta ITT reflect the composition of a 
sampled business case including the following functional roles: 

Business developer/manager 
Product developer 
Project manager  
Project manager 
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Infrastructure consultant (i.e. technical expert) 

With regards to the innovation matrix (Byrd & Brown, 2003), people working with 
product innovation at Delta ITT show relatively high creativity but are quite moderate 
on risk-taking (see TABLE 6.18). Hence, relying on Byrd and Brown’s (2003) 
descriptions of main characteristics there is predominance towards synthesizer 
characteristics. In addition, there is the distinction of one practicalizer in the represented 
group.

TABLE 6.18: Innovation Characteristics at Delta ITT

Presence: Innovative 
Characteristics

Descriptions Delta ITT

Innovators Capable of both high creativity and 
risk taking 
Fearless and able to appreciate new 
solutions 

Weak representative 
Creative concerns  

Synthesizers Unique ability to see combinations 
of functions, processes and people. 
Combining ability advocates for 
incremental, not breakthrough, 
innovations. 

Strong corporate concern: product fit 
Business ambition is expressed 
(reflected) through employees 

Practicalizers Action-oriented  
Make ideas work because will take 
more risks.  
Tendency to accomplish what they 
set out to do.  
Easily accepted as change-makers 

 Weak indication 
 Completing sales efforts  
 Customer awareness 

The theoretical description corresponds well with how Delta ITT operates its business. 
Thus, the main concern is to establish a fit between product and customer structure. 
By doing so, the company is capable of achieving some sort of synthesis between 
customers’ internal processes and internal communication. With these synthesizing 
tactics it is not surprising that Delta ITT strongly acknowledge the two when designing 
their products. To them it is basically a strategic incitement to achieve satisfied 
customers and a way to establish relationships of trust with clients. 

Byrd and Brown (2003) advocate a harmony in characteristics grouping, which is not 
reflected by the sustainers focus. The key priority of the idea forums is to bring a 
combination of different individuals’ preferences, much like the arguments of Byrd 
and Brown. Delta ITT emphasizes that a unique blend of skills should match up in team 
composition, highlighting their great concern for group dynamics. The business 
manager explained this as the delicate task of putting forces together that constitute 
something greater than the individual sum of each participant. Besides mainly 
synthesizers, there is little indication of use in other complementary innovative 
compartments for the purpose of working in an exemplified business case. For 
additional information about the innovation orientation at Delta ITT see, Appendix 
C:3.
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6.4.3 Critical Success Factors 
In looking for possible relationships between what theories say and what case studies 
have to tell, similarities and dissimilarities should be sought. In examining the critical 
success factors of this study, we consider Cooper’s (1999) conceptualized toolbox (see 
TABLE 6.19).  

TABLE 6.19: Within-case Analysis of Critical Success Factors in the IP at Delta ITT

Critical Success 
Factors 

Assessment measure used Critical Success Factors of the IP at 
Delta ITT

Up-front homework 
Discover how the company is 
prepared to deliver upon the ideas 
being generated.  

Focus on long-term customer 
relationships 
Very customer oriented 
‘Excellent listeners’ 

Plan market launch 

Determine how market activities 
conform to specific products 
before, under, and after the 
launch.  

Market analysis 
Validating service requirements 

Decision points 
Identify crucial decision points in 
product development. 

Before and after the market analysis are 
the most decisive termination points  
Customer approval 

Cross-functional teams 
Denote teams and their 
compositions in relation to 
product development.  

Brain panel (ideas & concepts) 
Project team (operational activities) 

Voice of the customer 
Discover how the customers are 
involved in product development. 

Strategy concern: long-term relations  
Develop new business propositions for 
customers 

Product advantage 
Identify the way product 
uniqueness and customer value are 
promoted. 

Product ‘uniqueness’ 
Customers get what they want 

Product definition 
Denote the use of blueprints and 
formalized documents prior to 
development.

Brain panel provides schematic 
overviews 
In 99% of all cases, 80% of all solutions 
exist in existing products 

International orientation 
Determine international influence 
in teams, markets, and products. 

Customers on different levels from 
several Scandinavian countries 
On team level, domestic influence  

Upfront homework 
Based on the reviewed literature, successful projects are characterized by serious 
upfront homework directed at saving time/money in the execution of the work 
(Cooper and Kleinschmidt, 1995). Delta ITT’s objective is to establish long-term 
relationships with their customers. To establish such relationships, they try to be 
excellent listeners, taking in customers’ ideas and other possible threads worth 
following up. Validation with customers is an important role in preparation and 
establishing new business cases. In recent years, Delta ITT has experienced a strong 
financial upswing that, from scholars’ point of view is well correlated with effective 
upfront homework (Cooper, 1998; Cooper & Kleinschmidt, 1993 and Montoya-
Weiss, 1994).  
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Plan market launch 
Based on Cooper’s (1999) saying, quality in executing market launch is significantly 
higher for successful products, which seems very similar to the approach by Delta ITT.
Hence, delivering quality is perceived to be a top-priority factor. To successfully 
undertake a business project, a rigorous market analysis is undertaken. Parallel to 
establishing a functional blueprint, benchmarking of former internal cases and external 
similarities are looked at. Since Delta ITT’s products serve distinctive customers that 
closely follow the formalization of the product, Cooper’s (1998) market planning and 
early sketches on market launch are difficult to apply.  

Decision points 
Cooper (1999) claims that companies make few efforts so scrutinize projects after they 
have passed early approval and been initiated. Similar to the literature, Delta ITT have 
terminated a project only once after its initiation, indicating that this is close to 
unique. Delta ITT uses their work experience to modify products according to 
customers’ requirements and wishes. Thanks to their customer commitment, no case 
has ever been forced out. Ninety-nine percent of the products made are considered to 
be modifications of existing products, thus they are not totally new innovations. 
Validation with the customers is made regularly, with stop signs before and after the 
market analysis. Aligning with Cooper (1999), the use of meaningful decision points 
may stop undesirable projects from ever starting. These unbind resources that 
otherwise would have been occupied by other interests. Cooper and Kleinschmidt 
(1995) suggest that profitability in innovation efforts is well correlated with the good 
use of decision points. This use seems transparent in the case of Delta ITT.

Cross-functional teams 
Most employees have a solid computer background, but perform different work 
duties. Cooper (1999) has stated that good working design is to be organized as a 
cross-functional team that also shows strong links towards project success (Cooper & 
Kleinschmidt, 1995). Cross-functional teams are, therefore, not promoted so strongly 
at Delta ITT. Although project teams include different functional roles, the brain panel 
meetings provide the greatest diversification of backgrounds. Similar to Cooper’s 
(1999) saying, all teams have a strong leader (project leader/moderator) who guides 
work progression of the IP.  

Voice of the customer 
Many studies show evidence that successful companies are strongly committed to 
customer input (Cooper, 1999). Similar to what scholars discuss, Delta ITT is also very 
concerned about their customer commitment, and enforce their commitment by using 
brain panel meetings, sometimes together with customers. As business cases unfold, it 
has become increasingly vital to pay attention to customers’ intrinsic values, creating, 
in some cases, completely new business propositions. With certain customers, 
extensive information sharing is already made in the initial phase, through the brain 
panel meetings. Cooper, Edgett, and Kleinschmidt (1998) express proactive efforts, 
such as quality marketing actions, market studies, customer tests, field trials, and test 
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markets and preparations for product releases. Delta ITT shows similar proactive actions 
by carefully listening to its customers and delivering customized solutions. 

Product advantage 
Contrary to what Cooper (1999) mentions, Delta ITT have no difficulties in expressing 
what they believe are their product advantages: uniqueness and customized solutions. 
In short, ‘customers get what they ask for.’ Using validation points and having 
functional team compositions, their success lies in their ability to conform to customer 
requirements. Cooper (1999) has mentioned that the most distinguished success factor 
is the ability to establish a differentiated product of unique customer benefits and 
superior value for the user. By declining some customers a few product propositions 
(lying outside their regular work context), they look beyond short breaks and financial 
return as their main source of guidance. Rather, Delta ITT operates on quality 
measurements and the ability to establish long-term customer trust as their main 
objective. In contrast, Crawford (1992) says that simple, inexpensive projects may 
have penalizing effects on projects that lead to product superiority.  

Product definition 
To have a distinct product definition in the early stages has been discussed by several 
authors (Cooper & Kleinschmidt, 1990; Montoya-Weiss & Calantone, 1994). Delta 
ITT has a very open mind about initial project constraints. As input is matched against 
their internal experience pool, their collective know-how has witnessed a case similar 
to the one proposed 99% of the time, with the main product components already in 
place. It often becomes a job of retrieving valuable learning experiences and putting 
them into action. Cooper (1999) mentions product definition as a meaningful 
instrument that makes it easier to avoid problems and misunderstandings. Influenced 
by Cooper’s (1999) expression of the importance of a well-defined product, Delta ITT

provide an early schematic overview after their brain panels.  

International orientation
International orientation has been mentioned as a key ingredient if a business intends 
to expand successfully (Cooper & Kleinschmidt, 1990). Delta ITT provides solutions 
that are applicable in most contexts, including international markets. Having their 
solutions implemented in several Scandinavian countries this conforms to Cooper’s 
(1999) international requirements. Any plans for moving parts of the production, 
extending the IP abroad, have not yet been considered relevant. Proximity to the 
market and customers, not only by sales, but also by developers, makes what Cooper 
(1999) describes as a transnational move difficult.  

6.5 Cross-case Analysis 
Based on the analysis of the individual within-cases, the cross-case analysis allows 
patterns of interest to stand out across cases. The cross-case analysis compares the sub-
unit levels: the innovation process, people, and critical success factors, before returning and 
finalizing the analysis at a comparative main-level analysis. Thus, the main level 
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concerns the assessment of the innovation process in SMEs. The outline of the cross-case 
analysis follows the structure used in the within-case analysis, and is in accordance 
with the conceptualized theories used to emphasize this study. Thus, this section is 
divided into three sub-unit levels, all expressing findings from the individual cases that 
are compared with one another. Moreover, an industrial comparison is made between 
the manufacturing companies (Alpha MANU & Beta MANU) and the IT/telecom (Gamma 
ITT & Delta ITT) companies. 

6.5.1 The Innovation Process 
When applying a cross-case analysis to individual case analysis, both similarities and 
dissimilarities of the IP stand out. In all four cases the need to formalize actions and 
procedures were considered highly important regarding the development of new 
products. None of them indicated when such formalizing initiatives were to be 
initiated. Rather, cases indicate an internal need for communication improvements. 
The existence of a break-point was addressed across all cases. Thus, cases show that 
communication of IP vitals was insufficient when a company became a certain size 
(e.g. feel of complexity). All the companies were experiencing a flourishing market 
upswing; two had also recently received achievement awards. Nevertheless, the 
maturity levels of working with guidelines, blueprints, or documentation were 
different.  

Beta MANU had the most experience working with formalized documentation. Their 
most distinctive action for emphasizing the development of new products began some 
four-and-a-half years ago, when the R&D unit established itself as a separate company 
to Beta MANU. With numerous projects running, their main concern today is to 
improve their project deliveries (handover). While this had been the company’s focus 
for six months, it still occupied their attention because it could speed up the process 
and save money if became more efficient. Alpha MANU described their intentions of 
formalizing actions as very premature, and that they had just initiated a R&D group to 
better allocate resources and man-hours. Their very first meeting took place the day 
after the face-to-face interview with their product manager. On paper, the group had 
existed since the end of the previous year, but in reality, neither proper resources nor 
time had been provided. Still, the initiatives witness an emerging need to document 
actions to master the continuation of their organic growth.  

Gamma ITT and Delta ITT were both established at the turn of the new millennium. 
Although both companies were smaller in size than their industrial opponents, they 
still showed similar, or even greater, concern about formalizing their processes. Delta 
ITT, like Alpha MANU, recently started to formalize their actions. Besides attracting 
customers and being part of projects, this was the business manager’s responsibility. 
Similar to what the other companies experienced, Delta ITT expressed insufficiency in 
terms of complexity and the difficulty of incorporating new projects’ findings to the 
overall business. At Gamma ITT the R&D manager had a lot of experience from the 
telecom industry, and knew that a process-oriented approach stands a greater chance 
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of minimizing errors than an unstructured approach. This was explained like, ‘We are 
very process-oriented,’ which should be contrasted with Alpha’s comment, ‘We are totally 
informal in everything we do.’ Clearly, some dissimilarity exists in how each approach in 
guiding product development is expressed. These differences, together with 
similarities, are highlighted in (Table 6.20), which shows a comparison between the 
cases’ distinctive IP phases. 

TABLE 6.20 Cross-case Analysis of the Innovation Process 

IP Characteristics IP outline -       
Alpha MANU

IP outline -       
Beta MANU

IP outline -       
Gamma ITT

IP outline -       
Delta ITT

Idea generation Ideas/Input Ideas/Input Input Ideas/Input 

Scanning 
M0 – Scanning 

Pre-study 
Market analysis 

Filtering M1 – Kick-off/ 
Market analysis 

Feasibility Concept generation 

Concept
design

M2 – Project 
description 

Finalizing 
blueprints 

M3 – Prototype 
presentation 

 Packaging

Construction 

Prototyping 
M4 – “Frozen 
design” Execution

Product 
development

Production 
preparation 

Sales  Sales Implementation  Sales
Commercialization 

Mass production Production

Sustainability
Technical
support

M5 – Follow up 
Project ends

Roll-out Administration 

Idea generation  
[Case vs. case] 
In relation to the IP framework that constitutes the combined views of several 
scholars, the idea that the development of products is initiated by some sort of input 
has support. Input is generated both internally, through customer contact and a strong 
awareness of the corporate product portfolio or production capability. For both Alpha 
MANU and Delta ITT the alternatives for compound input are described in very similar 
manner. There are three main sources, the first of which is a new idea, which relates to 
a new market segment or a completely new market. The second relates to a new 
product/solution, which could result when applying a number of alterations that justify 
the new version as being a completely new product, or changing some of the 
fundamental characteristics of the product, such as the use of new material. This could 
also be the case when new functionality is brought to an existing product. Finally, 
there is the modification of existing products, which relates to the extension of the existing 
product family through incremental functionality improvements. Beta MANU perceives 
ways of input in a similar fashion, but do not explicitly use these distinctions. Instead, 
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they highlight means of enabling input through mainly technological applications. In 
the case of Gamma ITT it is advocated that the whole industry operates with similar 
actions following requests and proposals, and thus, their input is derived mainly 
externally.

[Industry vs. industry] 
There are both similarities and differences in early initiatives between the two 
clustered industries. Both Alpha/Beta MANU and Gamma/Delta ITT have a 
customer/market-driven approach where customers initiate most of the projects. In 
some cases, the demand specifications are more specified, like, for instance, the RFP 
(request for proposal) that Gamma ITT’s customers ask for. However, strict demand 
requirements are not solely an event concerning certain types of cases or industries; 
instead, it is the frequency of such requests that may shift. 

Concept generation
[Case vs. case]  
The concept generation phase has different stages in the four cases. The variation in 
specified activities is basically the reason for this occurrence. Common to all cases is 
that different levels of scanning are performed, tracking market concerns. Academics 
state that such activities characterize the concept phase (e.g. Chiesa et al.; 1996; Jolly, 
1997; Van de Ven, 1993). Common in all cases is that some sort of formal project 
initiation precedes the main activities of concept generation.  

[Industry vs. industry] 
The contrast between concept descriptions is mainly industry related. The main 
concern seems to be an established blueprint validated and confirmed by the customer. 
This phase emphasizes the reuse of past experience in all cases. Most products are 
modifications of existing versions, and the term Innovation is something that is 
considered new to the company or market. In any case, these occurrences are very 
rare.

Product development 
[Case vs. case] 
The activity that stands out the most is the packaging performed by Delta ITT. This 
packaging is based on past experience, and incorporates a review on how to combine 
(reuse) know-how from already crafted versions. This action is very similar to what 
has been labeled re-learning (Mudrak, van Wagenberg, and Wubben, 2005). Using 
past experiences, this allows 80% of the work to be reused, which accounts for a 
substantial amount of the core product structure. This allows production to be far less 
risky than in several other cases that rely more on unique deliveries, crafted not always 
on existing versions. By synthesizing different propositions, actual production is not 
performed by Delta ITT. Instead, this synthesis aids formalization and sales that will 
initiate real production. For both the manufacturing companies Alpha MANU and Beta 
MANU this phase is the most demanding on resources, in terms of both manpower and 
money, and therefore requires much effort on finalizing blueprints, testing, and 
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creating prototypes. Although validation requirements are equally important for the 
IT/telecom involved, both Gamma ITT and Delta ITT find it easier to alter their 
versions more economically. 

[Industry vs. industry] 
Jolly’s (1997) demand for project demonstration is not an act restricted to a certain 
industry. Rather, this is a phenomenon that is needed to validate certain customer 
requirements. Consistent across both analyzed clusters is the need to demonstrate some 
sort of proof of the product. The traditional aspect is for manufacturing companies to 
provide some sort of verifiable prototype. With regards to IT/telecom, this concerns 
basically the same activities, but in a totally different context, characterized by 
validation with the customer and testing. 

Commercialization 
[Case vs. case]  
Commercialization is similar in both Alpha MANU and Beta MANU. Both cases make sales 
after final customer approval has been granted. Alpha MANU expresses this as getting 
ready for quantitative volumes (mass production), in anticipation of which it has 
initiated a separate working role dedicated to speeding up and keeping track of mass 
production preparations. Beta MANU establish a batch zero when the customer has 
given approval. This allows them additional testing on a marginal set of editions made 
before the underlying order is processed. Scholars (Cooper, 1993; Jolly, 1997) relate 
commercialization to sales, marketing, and production (e.g. full production), 
something that is matched rather stringently by Alpha MANU and Beta MANU. Gamma ITT

does not include selling as a prominent phase in their IP. However implementation 
concerns the transfer of operational applications to the customer’s environment and, 
after full completion, sales becomes an administrative task. The R&D manager at 
Gamma ITT believes the company’s ability to complete sales using their innovative 
products is still unsatisfactory. However, at the current time this concern is considered 
an industry phenomena rather than individual performance incapability. Although 
Gamma ITT set out roughly similar sales actions as Alpha MANU and Beta MANU, their 
incapability to ‘cash-in’ has left them strongly dependent on external finances. Delta 
ITT has the foremost contrasting commercial phase, establishing sales and contract 
writing before anything tangible can even be displayed. This way, production is made 
after the sales, rather than prior to sales as the other three cases favor.    

[Industry vs. industry] 
It is difficult to address specific industry differences concerning the two clusters. As 
mentioned above, individual dissimilarities exist. Since the combined industry shows 
quite different ways of establishing sales, it is difficult to say anything that addresses the 
combined nature. However, the manufacturing industry shows both perform similarly 
in terms of commercializing their outputs.  
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Sustainability 
[Case vs. case] 
Academics have argued the need for an operational supporting function after a 
products’ launch (Cooper, 1993, 1999; Jolly, 1997). And companies emphasize the 
importance of technical support and other services available for customers. In certain 
cases like Gamma ITT 24-hour support seven days a week is essential just to be ‘allowed 
to play’, in terms of establishing a partnership. Sustainable measurements use a variety 
of descriptions concerning post-launch activities, such as Technical support, Follow up 
and Project end, Roll out and Administration. 

[Industry vs. industry] 
As just mentioned in the case-by-case examination, the characteristics of this phase are 
similar across all cases with no differences according to industry. 

Strategy
[Case vs. case] 
Across all cases is a dedicated persistence towards long-term objectives. Beta MANU and 
Gamma ITT show the strongest process orientation and regard research as something 
very valuable. Cooper (1993, 1999) mentions similar dedication as a mean for 
companies to sort out projects that do not comply with their strategic concerns. Alpha 
MANU clearly expresses a fractioned image of how to grasp all projects available 
(customer requests) to maintain workflow and resource allocation at a satisfactory 
level. Delta ITT are somewhat in-between the other cases, and although they 
emphasize validation points in their strategy, they have mostly circled around HRM14

issues in their initial survival tactics. Alpha MANU and Delta ITT were the least 
experienced in using a validation process and were tentative in their attitude toward 
such adoption. The Delta ITT R&D managers’ greatest concern was a‘box-shaped 
mentality’ which would develop as a result of increasing formality in the IP. 
Respondents from the other cases also mentioned the importance of balancing what 
should be coded or documented, so that an operational fit could be established. What 
scholars refer to as market attractiveness and performance indicators are significant 
factors to match (i.e. Chiesa et al., 1996; Tidd et al., 2002; Mudrak, van Wagenberg, 
and Wubben, 2005). Across all cases, product development is perceived to carry a 
certain risk. The acceptance or rejection of a project can depend on pre-existing 
similarities or the lack of them. Thus, financial paybacks in these cases are sometimes 
shortsighted, but prioritized project ideas are screened against the strategic fit of the 
organization.

[Industry vs. industry] 
There is no preliminary indication that signals industry differences between cases. 
Rather, it concerns individual cases (i.e. the company, given the type of business) that 
can be very difficult to imitate. Validation precautions are emphasized in both clusters, 
although their operational differences have no direct link to either industry domain. 

14 Human Resource Management 
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Technology 
[Case vs. case] 
Technology acquisition 
Rothwell (1994) mentions systems integration and networking as signs of the 
modernized IP. Integration of technology is considered a serious issue for all 
investigated cases, and highlights the ability to better incorporate methods to track and 
enable IP activities. Whilst Beta MANU and Gamma ITT have come quite far in their 
efforts, Delta ITT’s have started applying their own internal expertise to improve this 
aspect. The initiatives by Alpha MANU are also addressing this issue, although their 
internal know-how faces difficulties in developing sufficient fit, unless resource efforts 
are made. However, Alpha MANU demonstrated their Extranet to their biggest 
customer to pave the way for file sharing and communication. However, due to 
technical circumstances (e.g. firewall security and virus protection software) the 
application brought more trouble than positive returns, so it was abandoned pretty 
soon. As part of technology, robots and machinery are very much the focus of the 
manufacturing companies which regularly produce a new batch of robots or even a 
line of robots to maximize the automation of production. Since developing/installing 
a new machine is very costly, it is always driven by market forces (i.e. customer 
driven). Rothwell’s (1994) time/cost trade-off seems to have mirror images in most of 
the displayed cases, urging benefits/cost causes. 

[Industry vs. industry] 
Academics have identified a fundamental change in implementing and embedding 
technology in modern business (e.g. Zeffane, 1994; Rothwell, 1994). This is made 
visible through external networking, joint R&D ventures, and collaborative 
partnerships. Although this technological aspect is also very much related to strategic 
concerns, it seems to be the principle priority in cases with the least years in business 
(Gamma ITT and Delta ITT). Since the maturity level is at dramatic different levels at 
Alpha MANU and Beta MANU it is difficult to say whether technology acquisition is made 
differently across industries. 

6.5.2 People 
Companies to address diversity and cross-functionality to their group settings are 
supported by the internal variety presented in each case. This cross section analysis 
concern confirming or disconfirming components relating to people’s IP involvement 
(i.e. subunit level). 

Key people/champions/networking 
[Case vs. case]
In agreement with theory (e.g. Myers & Marquis, 1969; Frost and Egri, 1991; Martin 
Jr and Horne, 1993; Hauschildt and Schewe, 1999; Mumford et al., 2002) all four 
cases indicate that key people are crucial for the IP. Thus, key people such as 
appointed project leaders or similar are considered necessary to streamline the IP 
workflow. However, cross cases there are signs of other people having different 
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functional roles that also contribute to the IP. At Gamma ITT the entrepreneurial flair 
stems from the head at CTO that are heavily research committed, but also aware of 
market characteristics from active participation in standardization forums with clients. 
Besides the influence of strong influencers Delta ITT promotes other more distinctively 
than other cases key individuals responsible for creative incitements (e.g. moderator in 
brain panel). Present in all cases investigated is that the desired skills for each project 
are carefully evaluated allowing the best (among resources available) suited people to 
be involved.  

Most cases show that complementing skills are aiding flow in the IP. This allows 
resource allocation, to match a good operative fit and smoothen patching up when 
people are away for different reasons. Role flexibility of main actors is also enhanced 
by Parker and Axtell (2001) as a mean to avoid workforce restraints. Application of 
employees’ skills is stressed consistently in all cases to maintain a functional IP. Work 
related networking is considered an important contributor in all cases. The cases 
address external networking as mostly a concern for sales and support people, 
including the enthusiasm by the CEO. Developers seem to also have a crucial role of 
sharing and validating ongoing results. Depending on project team composition and 
dignity of the customer flexibility in contact person seem preferred. Yet, certain cases 
like Alpha MANU express single a set of communicating channels through mainly the 
product manager. Cross cases informal networking ensures several innovative drivers. 
This is found also in past studies concerning issues like good workmanship, motivation 
and ability to trigger new ideas (e.g. Howell and Higgins, 1990; Rothwell, 1994).  

[Industry vs. industry] 
In the two manufacturing cases the findings entail that the solitaire 
owner/entrepreneur at both Alpha MANU and Beta MANU are currently acting as CEO. 
Hence, this allows a role that in both cases seems almost dominating concerning the 
creative inputs. This strengthen what Myers and Marquis (1969) and Mumford et al. 
(2002) promote as creative sources for input of ideas, being tactics implementers and 
influencers in establishment of new products. It also acknowledges Schön’s (1963) 
saying about the champion necessity. No traces similar were found in terms of 
ownership distinctive in the IT and telecom cluster. 

Innovation orientations 
[Case vs. case]
In terms of innovation orientation it is in relation to Byrd and Brown (2003) not 
made any exceptional remarks besides the apparent familiarity within each case. 
Whether it is a justified cause to apply innovative drivers in the search for people is 
difficult pin-point based on the marginalized sample used (see TABLE 6.21).  
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TABLE 6.21: Cross-case Analysis of People’s Innovation Characteristics 
Presence: Innovative 
Characteristics Alpha MANU   Beta MANU Gamma ITT Delta ITT 

Innovators Fairly Weak - Weak Weak 

Synthesizers None - Medium Strong 

Practicalizers Strong - Medium Weak 

Summarizing 
characteristics 

Mainly
Practicalizers 

Balanced grouping 
creativity – risk 
takers

Mainly
Synthesizers 

Innovation orientations were withdrawn from team compositions and operational 
work groups that regularly meet. Provided with data from all but one case, there are 
clear variations between innovative orientations. Whereas practicalizers’ predominate 
Alpha MANU the composition is quite different at Delta ITT that mainly involves 
synthesizers. Gamma ITT is the only case investigated that supports what Byrd & Brown 
(2003) suggest, indicating harmonic characteristics between risk-takers and creative 
individuals. Cross functionality is important to all cases, contributing with members 
from different functions. Yet, dissonance between cases allows no specific 
characteristics to stand out. This is different to what two of the within cases’ showed; a 
stronger coherence to a certain characteristic. Notably, these two cases had strong 
experience in either ‘construction/welding’ (Alpha MANU) or solid ‘computer skills’ 
(Delta ITT). This, group affiliation and conformity has traces in previous research that 
relates to the characterization of individuals’ behavior (Hyland, Gieskas and Sloan, 
2001).

[Industry vs. industry] 
Since neither individual nor summarized innovation characteristics show any similar 
pattern of recognition, industry distinctive characters are left untold.  

6.5.3 Critical Success Factors 
Thus, such indication postulates commonly expressed or apparent for certain 
groupings. Balachandra and Friar (1997) state success factors to lack a common 
measure, in such absence a useful determinant is a number of subjective and objective 
factors (e.g. market natures, number of competitors/customers, sales/profit potential, 
development costs and degree of innovativeness). The results from the four cases are 
matched against each other in TABLE 6.22, expressing the relevance of Cooper’s 
(1999) set of factors. 

TABLE 6.22: Cross-case Analysis of Critical Success Factors 
Critical Success 
Factors 

Alpha MANU   Beta MANU Gamma ITT Delta ITT

Up-front homework Major concern 
Major concern 
No financial 
returns 

Major concern Major concern 

Plan market launch 
Concern of the 
marketing dep. 

Integrated 
activity to the 
IP

Difficult, 
customer 
validation stops 

An early 
concern
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Decision points 
Weak
documentation 
Major concern 

Serious stage-
gate
documentation 
Continuous IP 
updates

Stage-gate
operations 
Very process 
oriented

Validation 
points but 
moderate 
documentation 

Cross functional teams 
Strong 
influence

Strong influence
Strong 
influence

Strong influence

Voice of the customer Major concern Major concern 
Major concern 
Cooperates in 
setting standards 

Major concern 

Product advantage Made explicit Made explicit Made explicit Made explicit 

Product definition 
Customer 
driven
Open approach 

Customer 
driven
Stage-gate
drives

Customer & 
’Market 
Standard’ driven 

Customer 
driven
Initiates sales 

International orientation 
Weak
Raw material 

Strong
Dominant actor 

Strong
Int. Forums  

Present 
Not proactively 

Up-front homework 
[Case vs. case] 
In most cases there is a consistency that up-front homework enables project successes. 
This finding correlates with previous research (i.e. Cooper and Kleinschimdt, 1995) 
that address activities such as customer preferences’ and requirements as drivers to IP 
success. The study further indicates benchmarking and market analysis as part of a 
more proactive set of prioritized activities. Otherwise continuant dialogue with 
existing customers is believed to ensure good preparation for future challenges, 
including re-learning from past experiences. All but Gamma ITT have experienced a 
strong financial boost the latest years. According to (Cooper, 1998; Cooper and 
Kleinschmidt, 1993 and Montoya-Weiss, 1994) such financial performance indicates 
effective up-front homework.  

[Industry vs. industry] 
It is difficult to trace any industry differences in preparations; rather this is an issue that 
concerns a case level overview.  

Plan market launch 
[Case vs. case] 
Most cases show a strong dedication towards market launch preparations. The 
preciseness and when in time such actions are taken vary. Similar to most cases this 
concern is what Cooper (1999) ensures more successful outcomes. Findings show that 
preliminary market launch activities concern quality aspects and time-to-market 
considerations. Scholars such as von Hippel (1988) and Balachandra and Friar (1997) 
stress that customer preferences can sometimes be difficult to trace, especially when 
they not known by themselves. Although there is an agreement in examined cases that 
understanding ones customer is vital, different approaches are used to obtain and 
implement useful information. Since, all cases develop products that serve specific 
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customers for a specific purpose; a time-plan guiding the IP is considered important. 
Any ‘shelf-space-products’, as the project coordinator at Beta MANU expressed it, is 
therefore not considered in either case. Delta ITT is capable of deliver a somewhat 
different reassurance in most of their product solutions. Using their portfolio they rely 
in 99% of their cases on already prefabricated work, from past assignments. Thus, the 
companies that have the most experience of doing similar, incremental innovations or 
alterations on prefabricated solutions are the ones best equipped for underlining 
Cooper’s (1999) preliminary market plans.  

[Industry vs. industry] 
The most apparent notion between industries is that the combined IT/Telecom 
cluster show more dynamic and flexible release plans. Hence, with fewer disturbances 
to the IP the IT/Telecom cluster can use seemingly less efforts to manipulate and alter 
release dates. Yet, experience and solid launch plans are part of validation and final 
approval cross both industries.  

Decision points 
[Case vs. case] 
Findings express that in only remote occasions, initiated projects are terminated after 
being formally installed. Hence, the similarity to Cooper’s (1999) non-abundance is 
heavily apparent cross cases. Uniform to all cases is the ability to alter and modify plans 
after testing and validation with customers. The use of explicit decision points vary 
between investigated cases. For Beta MANU and Gamma ITT decision points are in-build 
part to their IP activities. Overall, the validation necessity is heavily influencing all 
work situations, putting emphasis towards early stop signs that may push modifications 
to be installed. Alike Cooper (1999) meaningful decision points have the chance to 
shut down inefficient, costly and non-performing projects already in early stages. 
Previous literature (i.e. Cooper and Kleinschmidt, 1995) declare profitability and signs 
of success to match the use of decision points. With Gamma ITT as an exception of 
showing profitability this seem fairly transparent in most cases.  

[Industry vs. industry] 
Both clusters demonstrate strong dedication to decision points with difficulty to trace 
any differences relating to industry specifics. Rather it seems like decision points are 
used differently depending on in-built application use. Thus, such discrepancy is more 
relating to specific case phenomena of formalization maturity levels.  

Cross functional teams 
[Case vs. case] 
Cross-functionality is emphasized in all cases, which similar to Cooper & 
Kleinschmitdt (1995) signal strong linkage towards successful project performance. All 
cases show different ways in working with multi-skilled taskforces. Aligning with 
Cooper (1999) good work design is ensured by using different background skills for 
purposes of idea generation (e.g. Brain-panels, Product committee and similar) and 
ongoing operational work (i.e. project team composition). In all cases there are certain 
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people that lead the IP progression (i.e. project leader/manager, product manager, idea 
initiator and CEO). Depending on an idea’s origin there are different levels that on 
preliminary stage are more required and/or involved. Scholars (i.e. Cooper, 1999; 
Hauschildt & Schewe, 2000) have also suggested the need for a strong leader, 
equipped with ability to unite work efforts and drive the IP forward.  

[Industry vs. industry] 
No difference between industries can be discerned.

Voice of the customer 
[Case vs. case] 
Similar to the up-front homework and adding to previous findings (e.g. Cooper, 
1999) customers are regarded both as financial supporter and developing collaborator. 
The latter is expressed through active participation throughout the IP. All cases share 
that they evidence that successful companies pay strong commitment to customer 
input (Cooper, 1999). Delta ITT show the most eye-catching dedication to their 
customers that in some cases intend rewriting business propositions in order to 
capitalize on customers’ intrinsic values. For Gamma ITT it is basically a survival tactic 
and customer hooking to intervene similarly. Aligning with Cooper, Edgett and 
Kleinschmidt’s (1998) proactive market efforts are expressed in all cases. Hence, 
dedication by monitoring and scanning customers, in certain cases also competitors’ 
customers is pertained to deliver customized and unique offerings. To compete 
successfully, new products must attract sufficient market support. This is nicely 
portrayed by Johne (1994, pp. 52-53) saying that ‘the trick is to utilize inputs from 
innovative customers in the context of changing and newly emerging markets’. 

[Industry vs. industry] 
As noted in the case by case detection, the flexibility of IT/Telecom tends to have a 
greater potential to recompose vital business elements, creating new ways of 
generating business. Strived by the softness of this industry IT/Telecom seems to 
master this equation better than manufacturing. Destined to provide outputs 
manufacturing cases are in turn presupposed to generate business, but on a far more 
materialized level. 

Product advantage 
[Case vs. case] 
Expressing product advantage is perhaps a question of confidence rather than a state of 
scientific reassurance, anyhow cross cases Cooper’s (1999) belief that companies have 
difficulty to express such was falsified. Being able to generate unique and customized 
products was put in the forefront by all investigated cases. In addition this confirms 
what Cooper (1999) verifies as the most precious establishment in delivering 
outstanding value to its customer. Uniform to all cases is the quality devotion, which 
nurtured by long-term relationships, try to cease strategically important closures rather 
than short-term quick captures. Yet, the strategically least explicitly formalized case 
(Alpha MANU) expressed high flexibility towards such occurrences favoring every 
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opportunity to generate profits. Working on similar grounds, a majority of cases 
investigated target the projects that look beyond shortsighted solutions and favor more 
those relating to strategic fit. This selection of projects is supported by Crawford 
(1992) that warns of non-correlating (e.g. lack of strategic fit) and inexpensive 
projects, which suffocates attempts of perhaps greater dignity.   

[Industry vs. industry] 
No difference between industries can be discerned.  

Product definition 
[Case vs. case] 
The importance to make a product definition available has been cited by scholars as an 
enabler capable of purposeful guidance (Cooper and Kleinschmidt, 1990; Montoya-
Weiss and Calantone, 1994). No case indicates any particular need for early cut out 
distinctive features or similar. In fear of constraints and lack of matching solutions such 
initiatives is rather a process of matching internal experiences with evolving criteria by 
the customer. However, before any serious blueprinting is obtained a majority of 
factors must be in place. Align with Cooper (1999) the product definition aid 
instrumentation and testing but most importantly diminishes misunderstandings. 

[Industry vs. industry] 
Based on case findings manufacturing demand slightly more details and verified steps 
before the more costly testing and prototyping commences. Specifics are vital in all 
cases, yet manufacturing carries an extra level of expenditures (i.e. raw material, special 
machinery and/or tools). The use of computer simulation can validate some of these 
testing but not all (e.g. functional tests). 

International orientation
[Case vs. case] 
Cross cases there is a mixture of international presence, which by Cooper (1999) is 
referred a requirement for establishing continuant IP success. Whereas Beta MANU is 
considered market leader (20% world market), their global orientation is mainly 
concerned with sales/distribution. Alpha MANU has located part of their raw material 
production in southern Europe with potential to also ensure foreign market shares. 
Gamma ITT acts in international standardization forums and Delta ITT has customers in 
neighboring countries. Thus, what Cooper and Kleinschmidt (1990) express as key 
ingredient to successfully expand business operations is certainly present in all cases. 
Beta MANU shows strong similarity to Cooper’s (1999) transnational move. With 
ambition to boost sales and development an overseas production unit is planned to 
create enhanced customer proximity and hopefully numerous fresh IP opportunities.  

[Industry vs. industry] 
No difference between industries can be discerned.  
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CHAPTER SEVEN

7. Conclusions 
This, the final chapter concerns conclusions and suggestions based on outcomes of the analysis. 
Thus, concluding remarks are made to the research problem, research questions and implications 
for theory/management together with suggestions for future research initiatives. 

7.1 Introduction 
Based on the conceptual framework this study emphasizes three major concerns in the 
assessment of the IP in SMEs. These concerns were manifested in the guiding research 
problem, which was formulated as assessing the innovation process of Swedish SMEs. Based
on the literature review the following research questions were made, 

- What are the characteristics of the innovation process?
- What are the characteristics of people involved in the innovation process? 
- How are critical success factors affecting the innovation process?  

In notion of what Yin (2003) describes, this study constitutes a qualitative nature and 
should therefore not be seen as any attempt to generalize any of the findings expressed. 
However, ideas are presented on how case findings may be interpreted by others (i.e. 
managers, practitioners and similar). This way findings may also be worthy of study in 
other settings in succeeding research attempts. 

7.2 Assessing the Innovation Process in Swedish SMEs 
This study’s general findings address an overall discussion that concerns the main unit 
of analysis, the research problem. To answer the research problem to this study we 
start by addressing each of the research questions, and then coming back to discuss the 
overall findings (section 7.2.4).  

7.2.1 The Innovation Process 
This section aim to answer research question one based on discussion from past 
chapters.

RQ1: What are the characteristics of the innovation process? 

Findings from this study supports that the five phases that was extracted in the IP 
Framework (i.e. idea generation, concept development, product development, 
commercialization and sustainability) is applicable for Swedish SMEs. In addition, two 
supporting characteristics (strategy and technology acquisition) were also found to 
have impact on performing the IP.  
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Figure 7.1: Innovation Process of SMEs  

It seems reasonable to use models portraying the IP through phases and distinctive 
activities, to reflect on the findings expressed. Similar to the findings presented, one of 
the more recent studies state that the IP is best characterized in the shape of phases and 
activities (Mudrak, van Wagenberg and Wubben, 2005). The basis for their model is 
founded on several empirically tested innovation models (Teece, 1996; Tidd et al, 
2001; Kemp et al, 2003). However, the distinction of each phase seems fairly loose 
and non-guiding in terms of activities involved. Thus, this has been elevated in this 
thesis through the establishment of an IP framework that recognizes guiding phase 
descriptions. Rather than stating Input, Throughput and Output as the core processes 
(Mudrak, van Wagenberg and Wubben, 2005), this research induce the a more 
action-oriented approach, using the phrasing of Idea generation, Concept development, 
Product development, Commercialization and Sustainability. An important remark to this 
framework is, that performance measurements are causes to sustainability. Thus, for 
overall guidance the main concern relates to whether a product can be sustained or 
not.

Moreover, two blocks of supportive characteristics are nurturing the IP: Innovation 
Strategy and Technological acquisition & Formalization maturity. Cooper (1999), among 
other authors stresses the importance of having a clear cut innovation strategy to 
proceed with development of new products. Having the ability to apply technology 
has been regarded as a key factor by several authors (Chiesa et al, 1996; Cooper, 1993, 
1999).

Concept 
development 

Product 
development 

Commerc- 
ialization 

Sustain-
ability 

Innovation strategy

Technology acquisition & Formalization maturity

Idea 
generation 

People 
Innovative orientations, Champions, Networks 

Critical success factors
 Up-front homework, Voice of the customer, Product advantage, 
Product definition, Plan market launch, Decision points, Cross-

functional teams, International orientation 
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Formalization maturity concerns the ability to apply validation methods for continuing 
confirmation of ongoing status. The essence of this proposition stems from what 
scholars refer to as the use of a blueprint dedicated to keeping track of involved people 
and ongoing activities (Chiesa et al, 1996; Teece, 1996; Cooper, 1993, 1999; Tidd et 
al, 2001; Kemp et al, 2003; Mudrak, van Wagenberg & Wubben, 2005). Hence, 
technology acquisition enables an enhanced online mode, applying validation policies 
(e.g. formalization). Similar to how Gupta, Raj & Wilemon (1986) express 
formalization, it highlights rules and procedures in performing one’s job. In concern of 
the IP documentation and guidelines should support informal actions and routines. 
The formalization concern exists also in previous studies, but rather in terms of 
concluding development remarks (e.g. Booz, Allen & Hamilton, 1982; Maidique & 
Zirger, 1984). Maidique & Zirger (1984), hint that a well planned and coordinated IP 
is more likely to generate successful products, which signalize shifts between 
formalization levels. Thus, incapability of IP formalization risks undermining the 
ability to successfully execute activities that are vital to the IP (e.g. decision points, 
documented routines/protocols, role positioning). In addition, IP formalization can be 
used as a post-review function that enables feedback for specific activities or phases.  

The result points out that without sufficient sales, the IP could slow down. Therefore 
instead of waiting until a down session hits it, a SME should act proactively when 
times are good to properly address weaknesses and bottlenecks in the IP. When being 
funded heavily with venture capital, the value return is not primarily a time-to-market 
concerns and basic survival tactics. Previous innovation studies of SMEs have often 
concentrated on the latter (e.g. Storey & Easingwood, 1998), rather than paying 
attention to actionable efforts and precautions relevant to the IP. The findings indicate 
a growing explicit concern for dealing with the IP for performance and organizational 
reasons. In contrast, new formalization initiatives battle to provide user acceptance and 
high degree of perceived quality in methods of documenting. From more pre-mature 
documentation attempts (Alpha MANU and to a lesser extent also Delta ITT), there is a 
chance to neglect unforeseen design requirements that could lead to failure in 
emphasizing the most proper contextual activities. You rarely hit jackpot right a way, 
but realizing the need for documenting steps, routines, resources and activities is a first 
step on the way of reaching what (Rothwell, 1994) describes as a high quality process.
Moreover, level of experience (i.e. maturity level) has tendency to determine 
fluctuations in description of operational sub activities and their inbound sequence. 

The subsequent findings indicate some of the results made in regards to the innovation 
process, 

All investigated cases had some sort of blueprints guiding their actions 
All investigated cases had recently made efforts in improving their degree of 
formalization of the innovation process, which involved confirmatory validation 
checks, resource planning and activity mapping 
All investigated cases had experienced or were experiencing an organic break-
point where formalized procedures were requested 
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All investigated cases were matched against the IP Framework’s five distinctive 
phases (with shifting level of phrasing and detail) 

7.2.2 People 
The following section concerns conclusions to research question two:  

RQ2: What are the characteristics of people involved in the innovation process? 

The fundaments for this research question stem from what could be extracted from 
theory as relevant aspects concerning people’s involvement. Existing innovation 
literature underlines a need to better understand the involvement of people in the IP 
(e.g. Akamavi, 2005; Merx-Chermin & Nijhof, 2005). As an attempt to respond to 
such need the main aspects of this study has covered key people, their innovation
orientation, the use of champions and how networking is made. Still, people’s 
characteristics and IP involvement, continues to be a rather unexplored innovation 
area, that needs further recognition.  

From this study it is shown that uniform to all four cases key people and champions 
show little deviation. Thus, the champions are often also those that get picked in 
formal role appointments such as project leaders and similar. Key people work as 
process facilitators throughout validation steps, underlining that all necessary 
deliverables are in place. Aspects of the findings address what Cooper (1999) expresses 
as management’s postponing effect to the IP (i.e. missed review meetings or similar). 
Thus, key people may circumvent proper decision-making, making decisions on 
opinion or emotion rather than fact. Moreover, people of the IP favour proximity and 
collaboration as enabling factors, in relation to both internal (i.e. cross functionality) 
and external (i.e. customer) concerns.  

Summarizing findings of people’s characteristics, 

Ownership influence in a majority of applied cases key people’s motivation in 
promoting ideas 
Champions and key people were distinguished relatively similar across all four 
cases

With regard to Byrd and Brown’s (2003) innovation orientations, cases present a 
somewhat diverse innovation orientation. Notably, individual cases indicated a 
tendency to conform to rather low degrees of dispersed plotting in the medium to 
high degree of risk-taking and creativity. In individual cases there was an indication 
that functional roles (based on skills set) may have some influencing effect on the 
perceived characteristics of people involved in the IP. In two-thirds of the cases, the 
use of practicalizers and synthesizers were used more. In the practicalizer case the 
company focused on streamlining the efficient production of qualitative products. In 
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the case of synthesizers, it was very strongly emphasized that their main objective was 
to combine customers’ internal processes and communication through the use of IT.  

It was difficult to draw firm conclusions from the combined industry comparison, with 
only one case from the manufacturing side. However, both the IT and telecom 
company were found to be in the lower quadrant of less risk but possessed more 
creativity than the manufacturing company which tended to rely more on risk-taking 
than on creativity. There could be many reasons for this, and it would be interesting 
to know whether traditional industries are less risk-averse, only because production 
automatically involves more expenditures. In comparison to the IT and telecom cases 
it may have a remote reflection to indicate that applications are less financially risky 
due to the reliance to skills sets of people. Findings postulate that intangible assets of 
the IT and Telecom industry are less entitled monetary values than manufacturing 
companies that derives materialized costs easier (i.e machines, raw material etc.). 

Summarizing the innovation orientation findings, 

Characteristics may be less dispatched in relation to organizational members 
than of other external members 
Characteristics have a chance of showing that there is a greater tendency 
towards higher degrees of risk-taking and innovation rather than the opposite 
Characteristics shows a tendency towards differences in orientation depending 
on case belongings (industry) 

7.2.3 Critical Success Factors 
The last of the research questions portrayed in this thesis investigate threads of 
evidence relating to critical success factors of the innovation process. Based on 
reviewed literature and in reflection to the research problem the following research 
question was formulized. 

RQ3: How are critical success factors affecting the innovation process? 

In consideration to past studies critical success factors are difficult to pin-point (i.e. 
Souder, 1987; Balachandra & Friar, 1997; Cooper, 1999). With Souder’s (1987) 
declaration that a universal batch of factors is deemed to be found, the study has rather 
concerned context applications (i.e SMEs). Results from this study support that success 
factors characterized by Cooper (1999) comply largely with the experience of the 
investigated cases. Thus, factors analyzed (Up-front homework, Voice of the customer, 
Product advantage, Product definition, Plan market launch, Decision points, Cross-functional 
teams, and International orientation) play an important role for SMEs examined in this 
study.  

The results express unanimously that strong dedication to customers, paying attention 
to their needs, is what drives success. To master such commitment regular validation 
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and checking is made with each customer. The IP concerns quality in every blueprint, 
prototype or function that is made and reviewed by its buyer (i.e. the customer). 
Many times it concerns the work of retrieving valuable learning experiences and 
sorting out ways to implement them.  

What Cooper (1999) expresses as guiding blueprints and early product definitions are 
considered important, but not necessarily too detailed in the more premature phases, 
since this might lead to product constraint in a sensitive phase of the IP. The 
demonstrated inefficiency in one of the cases of using technology as an enabler is a 
combination of shortage in IT skills, inability to project advantages, and a matter of 
resource allocation. Although some cases indicate that a direct link to vendors may 
speed up IP efficiency similar to what Rothwell (1994) claims in his fifth-generation 
IP of systems integration and networking, there remains a great deal of skepticism 
towards the outcome of such exposure. Concerning validation, the level of 
formalization maturity plays an important role for each company’s ability to achieve 
smooth transitions in deliveries. Unanimously, across all cases, efficient guidelines and 
work process improvements was a prioritized concern.  

7.2.4 Overall Findings 
To address the overall findings from this research study, the research problem is 
discussed with respect to what was found from the individual research questions: 

Assessing the Innovation process of Swedish SMEs 

Thus, the aim of this study was to find an answer to the stated research problem. To 
do so the study’s findings correspond to the case study findings from four SMEs. 
Without promoting any findings generally, this study’s general findings advocate the 
transparency or transferability of such findings. The importance of the IP has been 
investigated by research for various reasons over the years (e.g. performance driver, 
strategic initiatives, production concerns, organizational aspects). This study addresses 
theoretical links between IP concerns to organizational contexts, (i.e. Swedish SMEs), 
and industry, which by scholars have been advocated as a field worth serious research 
efforts (e.g. Balachandra & Friar, 1997; Shoham & Fieganbaum, 2002). 

The industrial SME clusters indicated that different contexts have an effect on the 
characteristics of the IP (e.g. variation and distinction of activities/phases). Cluster 
similarities tend to be more common within each cluster rather than between them. In 
addition, companies that have a relatively short existence seem better equipped to 
make adjustments to their IP. Basically, this concerns a capability question of deriving 
the required IT skills and acting willingly to formalization of certain IP validation 
elements. Moreover, active work towards improving and appreciating IP formalization 
efforts is receiving increasingly concern across all cases.  
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Similar to what previous research states, inter/intra cross-functionality of the IP evokes 
more durable trust relationships (e.g. Dosi, 1988; Tödtling & Kaufmann, 2001). 
Predominant IP influences are the concern for niche markets, dedication to quality, 
incremental change and cost cutting efforts. Far from being an exact science, the 
clustered indications may at least shed some light on the IP considerations of SMEs. 
These indications show that: 

SMEs understand the essentials of having guidelines or formalized 
documentation in how to develop new products 
SMEs’ awareness should be improved when combining dynamic and functional 
groups  (they should have the ability to store in a database for future profiling 
and team matching) 

7.3 Theoretical Contributions 
Based on Yin’s (2003) notion that even a single case have the potential to confirm, 
challenge or extend existing theory the findings indicate some insights in this respect. 
As an extension of existing theory, the main theoretical contribution from this study 
refers to the empirically tested and slightly adjusted framework (see Figure 7.1). The 
framework provides a holistic view to the innovation process of SMEs. Distinguishing 
the importance of requiring guiding IP formalization as a solicit concern across all 
cases. This study emphasis that supporting structure (i.e. technology acquisition and 
strategic concerns) are necessary to successfully execute the IP. This finding is 
strengthened by other scholars (e.g. Rothwell, 1994; Tidd et al., 2002) that have 
similar claims.   

Reflecting on the framework, today’s IP categorization may be misleading 
presumptive users rather than providing for easy navigation, if it is not treated with a 
more operational mindset. In a small attempt to widen the perspective of such users, 
‘approved innovation models’ may be considered more carefully both prior and after 
applications made. As the thesis has evolved, a number of paths have been 
distinguished that could be starting points for other studies to follow. Hence, the 
applicability of the IP Framework in the context of these four cases provides a brief 
qualitative contribution to innovation theory of SMEs. 

In addition, the thesis has been able to: 

Provide a brief theoretical contribution by identifying the need to formalize the 
IP in SMEs   
Present the composed IP Framework that supports the phases and characteristics 
of SMEs in the four cases of manufacturing and IT/telecom  
Enable relatively rough guidelines in terms of activities involved for companies 
that have a desire to formalize or better describe their process driven set of 
activities
Make a contextual contribution 
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Indicate that relatively similar key people and champions are present in all cases  
Show different innovation orientations of SMEs 

With regards to innovation orientations, it could be questioned whether what Byrd 
and Brown (2003) presents as eight categories are actually justified. Thus, in this study 
a total of 19 innovation characteristics were plotted and another 52 were used for 
testing the instrument. Out of these 71 responses, four domains remained unchecked. 
Does this argue for test incapability by falsely portraying the data used to guide the 
team compositions? Perhaps some of the extremes that were not present are difficult to 
portray using these questions, or could it be that cultural aspects may evoke differences 
in characteristics. Notably, the instrument used is an American fabrication, and 
perhaps it would be best to modify such a device so that when testing it on a greater 
population sample, representations will be found in each domain. This would at least 
address concerns of possible distortion that arise when applying such an instrument. 
Based on the authors’ explained documented experience and accuracy in describing 
the complexity of characteristics, nothing radical can be stated in relying on three15

cases. In summary, this study’s contribution to theory strives to help assess the 
innovation process of SMEs for future escapades in the area. 

7.4 Managerial Implications 
In spite of limitations such as data, context, and sample this study demonstrates why it 
is of great importance for management and practitioners to understand how they 
innovate. The findings indicate that a number of managerial implications can be made. 
However, it should be stated that these recommendations are merely indications on 
what could be made possible and not any attempt to portray the most truthful 
outcomes. First, advice is presented concerning each participating case, and then there 
is a short reflection on all four cases. Since some advice might be useful to companies 
other than those involved in this study, these reflections are made at the end. Using 
Yin (2003), it should be noted that the establishment of transparency between 
investigated cases does not include similar cases that are beyond the scope of this study. 
Although, similarities might exist, this study does not make any guarantees in applying 
any of the suggestions. 

Alpha MANU

Based on the study’s result Alpha MANU may want to change their view towards IT-
based solutions and better appreciate a more formalized way of working with the IP 
(i.e. explicit guidelines, routines and documentation). By establishing a robust 
guideline for their manufacturing process they have the capacity to make upfront 
expenditure cuts, improved resource allocation, and streamlined operations. This, in 
turn, would allow for greater flexibility in establishing reasonable market prices and an 
increased sense of security in the company’s supply. Thus, in cases where more 
standardized outputs is requested stored units can derive contract negotiations for 
commercial volumes. 

15 Beta MANU did not participate in documentation of the Innovation Orientations due to confidentiality reasons. 
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Beta MANU

The findings may contribute to the understanding of the company’s ongoing work 
with its IP-refining measurements. Hence, being the company that had the most 
established guidelines (i.e. formalized procedures) of resources, activities and routines 
Beta MANU this collective data may enlighten some employees about their IP 
operations.

Gamma ITT

Gamma ITT has a good understanding of the necessity of ‘clear cut’ deliverables. It has 
been difficult to pinpoint exactly where Gamma ITT has the most to gain from this 
study in terms of formalization insights. However, the company’s desire to improve 
the role descriptions on more than managerial levels might inspires some proactive 
actions. Based on Byrd and Brown (2003) their structuring of human resources has a 
chance of improving operational team composition, aligning databases with their 
perceived skills set and innovation orientation. 

Delta ITT

Provided with insights that formalization of the IP is both necessary and important 
could impel Delta ITT to embark on a new line of packaged products. Hence, their 
expertise resides in combining customer’s internal activities, highlighting processes and 
communication with IT. IT is act as an enabler to creating useful blueprints, 
guidelines and stage-gate applications. In short, IT can help guide the formalization of 
phases and actions, especially in companies that have a shortage of IT skills, or which 
perceive such initiatives as strictly ad-hoc. For internal purposes, the way peoples’ 
characteristics resemble business strategy is fascinating. Whether this is superb or 
something to be worried about is difficult to say, based on these small portions of data. 
However, provided with the awareness that several employees are synthesizing 
characters, it could have some impact on how teams are composed, advocating for 
greater competence allocation for projects.  

On a general level, a company that cooperatively operates on people’s skills and 
innovation characteristics has overall benefit in succeeding with IP activities. As with 
most innovative work there are blocking elements that must be dealt with in order to 
succeed. The use of Cooper’s (1999) actionable factors enables a fairly hands-on 
approach. Thus, from a management perspective it must be understood that guiding 
actions are clear, consistent and facilitating innovative measurements. Hence, make 
sure to use distinctive decision points, which provided with criteria specifics allows a 
more efficient IP workflow. Ensure efficient validation through tough and distinctive 
validation so that resources are not wasted in vain. Based on the findings companies 
should highlight what Cooper (1999) emphasize as deliverables at each validation point.  

Based on the findings the use of an application (i.e. system) would to some extent 
eliminate some of the weak spots or bottle neck situations that are in the need of most 
attention. Hence, companies should not rely too much on what people have in their 
heads, instead efforts should be target documentation so that others can learn, improve 
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and step-in when needed. In addition, and as all cases express, Cooper’s (1999) 
customer attention precautions set customer input at high priority. Being important 
contributor customers should be able to use secure log-ins, run simulations, and take 
part of results (pictures, blueprints), which in turn could lead to less error handling and 
dissatisfaction.   

In summary, the lessons learnt concerning transitions from idea generation to after 
market initiatives is to acknowledge:  

Major customer commitment 
Openness (new ideas, work situations, technology) 
Ensuring formalized ways to incorporate input  
Promoting variety in innovative orientations    
Proactively avoiding internal disconnections (i.e. establish workflow) 
Continuous updates of validating requirements   

7.5 Limitations and Future research  
What can this study provide that other previous research attempts have neglected to 
shed light on? Before such an answer is even considered, interpretation must be made 
cautious for a number of reasons. Thus, all studies are prone to have some limitation; 
this study is no exception to such rule.  

First, conducting a case study research with this small sample size makes comparisons 
to different contexts at least challenging. However, using a qualitative approach the 
aim has not been to generalize findings. Instead the general concern for initiating this 
work has been and still is, to enrich the presumptive reader with a greater 
understanding of the innovation process in SMEs.  

Second, since anonymity was requested by cases involved non-disclosure efforts has 
been made throughout the study. This way, replication to certain findings is made 
difficult, without the familiarity of knowing more exact company details. At the same 
time this can be considered a small advantage, providing a greater attention towards 
the research questions rather than pinpointing perhaps misleading or false company 
data.  

Based on the combination of empirical evidence and applied theories, this study’s 
results can possibly provide some puzzling pieces for future research in several aspects. 
Therefore, this study concludes by suggesting some research tracks worthy 
forthcoming efforts: 

IP Framework: 
- Applicability in other contexts (industry) 
- Applicability on different maturity levels (company and product) 
- Applicability with regards to cultural aspects (nation or group) 



181

IP Formalization: 
- Characterize when guidelines are of special concern  

(time/size/business cycle)  
- Comparison between degree of guidelines used and drop out rate/success rate 
- Distinguish operational use by both SMEs and MNEs in different phases of    
   the IP  

People:
- Consistency in similarities between key people and champions (contexts) 
- Correlation between formally positioned key people and champions (overlaps) 
- Comparison between key people and champions in relation to MNEs/SMEs 
- Distinguish innovation orientations and skills characterizing certain phases 
- Distinguish innovation orientations and skills needed at certain phases 
- Characterize differences in innovation orientations regarding functional roles 
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INTERVIEW GUIDE 

RESPONDENT CONTACT INFORMATION 

Company: Address: 

Respondent: Website:

Title: Telephone/Fax: 

Years in the company: E-mail:

Years in current position: Date: 

GENERAL QUESTIONS 

Company founded, year? Founding business proposition? 

What kind of business is the company involved with and what characterizes the customers? 

How much (sum/percentage) R&D expenditure, annual basis, progression last five years?  

How much (percentage/money) of the R&D expenditure is invested in developing completely new 
products/(product lines)/improvements on existing ones? 

QUESTIONS REGARDING INNOVATION & INNOVATION PROCESS (DEFINITIONS & BASICS) 

How would you define innovation? (& innovation process) Who are involved in innovation (formal/informal), 
(Why, on what grounds?), any designated teams, what initiate formation of innovative units (teams)? 

To what extent do you think the rest of your organization share your view (why?) What has been made to 
incorporate such view in a broader sense? (project meetings, debriefing, communication? Informal ways?) 

What is the ‘normal’ developing time (innovation time: from idea -> marketable prod?) and how many see the 
market on annual basis, what is the frequency of pre-market kills (killing the darlings)?  

Do you have documented methods/guidelines/map/rules/process to describe and the way you work with 
innovation (R&D)? (products?) If so, how are these documented? How were they implemented?  

What are the guiding principals the way you have structured your methods/guidelines/map/rules/process? 
(Function, department?) (Networking, how, why)  Equal importance? Any particular stage/phase that is given more 
attention (why? beyond the reason of cost) 

What kind of breakpoints/gates (critical reviews) do you use to secure quality and for doing the right product? Equal 
importance? Any particular breakpoint more critical than others (more attention? why?) 

Do you know (or have an idea) approximately where gate/breakpoint that stops innovations to further develop? 
What are the main criteria for stopping a concept?  

Who are involved at the ‘gate’-decision-making? Same throughout the innovation or is it a dynamic/shifting group 
(criteria for involvement, internal/external) 
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QUESTIONS REGARDING RESEARCH QUESTION ONE – THE INNOVATION PROCESS

Idea generation 
How do you work with idea generation? (what kind of meetings/functional integration, involving who, why, 
documentation – what happens next) Experiences positive/negative (possibilities to early recognize a winning idea)? 

Concept development 
How do you work with concept development (what kind of meetings/functional integration, involving who, why, 
team compositions? documentation – what happens next)? 

Technology acquisition  
How do you work with new technology in developing new products (degree, accessibility, who/what decide on 
tech to use)? 

Product development 
How do you work with the formalization/development/transition from concept to product (prototype/pre-
marketable product)? 

Internal networking 
How do you work with internal communication (integration of functions/departments) when developing products 
(throughout the innovation process)? 

External networking 
How do you work with external communication (networking with suppliers, customers, others)? (What does it 
look like throughout the IP, differences/impacts, why? 

Commercialization
How do you work with the commercialization of a new (updated) product (affected by differences in ‘newness’)? 
Where and when are these concerns most apparent (including introduction of the finalized products’ ‘Where and 
When’)?

Strategy
How do you work with your innovative vision? What characterizes your long and short term innovative initiatives 
(formal innovation/product)? How stable have this perspective been looking back in history, how has it developed 
(why, market-driven, supplier-driven, other..?) 

Sustainability 
How do work/plan (to work) to maintain supporting and marketing activities at a satisfactory level? 
What determines the levels (what barriers/hurdles? lesson learnt from past experiences?) How strong is the voice of 
the customer, example?) 

QUESTIONS REGARDING RESEARCH QUESTION TWO – THE PEOPLE 

(Also) for the innovative team/project team 
Who is the champion (the characteristics of the champion is looked for)? (salesman or expert?) Most committed 
project member? (why)  (formal and/or informal basis) (same strong individual in many cases, over time, why?) 

How can the enthusiasm and commitment by the champion throughout the innovation process be described? 

What set of skills/knowledge/experience is characterizing the champion? Please describe the champion’s importance 
of being able to convince (involving and motivating) others? (in relation to documented skills)? 

How would you describe the networking and promoting activities by the champion? Is there a certain phase/stage 
(in the innovation process) more critical than others in securing sufficient resources – to maintain continuance?  

How is the champion dealing with the gates/breakpoints? 

How are people (others involved except of the champion) integrated in the work-flow of the innovation process? 

How much of an innovation’s success can be derived to the individual characteristics and capabilities? How much 
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depends on the people working with the ideas, why? (any in particular?) 

What are the criteria for being part of the innovative team/project team responsible for formal (product) 
innovation? Is it a dynamic construction, open for new members to join? (why?) Degree of concerns taken to 
individual’s innovative capabilities (orientation)? 

How do you secure a broad set of skills to be involved in the innovation process? (changes in phases/stages) 

Make sure to have covered Who (what role, orientation) When (phase), Why (purpose) able to distinguish possible 
differences as the IP proceeds.   

QUESTIONS REGARDING RESEARCH QUESTION THREE – THE CRITICAL SUCCESS FACTORS 

Up-front homework 
How do you establish a nurturing innovative platform? How well prepared are you to take on new ideas/projects? 
Continuant benchmarking/how well up-to date (routines, ways of working, explain)?  

Plan market launch 
How do you prepare a proficient executed market launch? (what are the ingredients that differentiates success from 
failure)

Decision points 
How serious is the scrutiny of gates/decision points throughout the innovation process? Who is responsible for the 
critical calls (go/no-go decisions). At what stage is termination of project/ideas most occurring? (Exemplify also 
with later kills) What caused the stop (from example and history in general)? What have been the effects of 
terminating projects? How do you motivate/re-charge the batteries of involved parties (especially if terminated late)? 

Cross functional teams 
What characterizes the people involved in the cross functional teams (Note! similar with RQ2, be cautious) 
How can the team and their activities be described? (who’s in charge, team culture/atmosphere, driving force) 

Voice of the customer 
How is input from customers taken care of? (organized routines, or improved behaviour) To what extent are 
customers involved (as an active partner) in the innovation process? What is made to ensure the best fit possible 
between customer and innovation? How is the right customer opinion obtained for the right package (opinion polls, 
interest groups etc. and what are the marginal) 

Product advantage 
What is the ability to offer differentiated, unique benefits and superior value for the customer? What is your formula 
(methods, procedures, way of perceiving demand and product lifecycles) to deliver what is asked for on the market? 
Willingness to take risks? How do you calculate risks in the innovation attempts? 

Product definition 
Where (and when) in the innovation process do you state a preliminary product definition (conclusive=marketable 
product) (why?)? How precise is the working definition that you use for this purpose (defining the product)? How 
important is it with a sharp and stable pre-mature image of the perceived product? (before 
manufacturing/developing begins)   

International orientation 
What is the history of international cooperation in developing new products? Have anything change in that area due 
to advances in modern communication technology? Have the people/teams involved in the innovation process any 
connection with international colleagues, partners or likewise? (if so, on what purpose) Are there any plans to go 
beyond the national boundaries to provide a broader set of skills/input/ideas and ability to perform market research 
and global or “glocal” products? 
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Strongly 
Disagree 

SELF-ASSESSMENT TEST (INNOVATION X)

1 2 3 4 5 6 7 8 9
1. I feel free not to do what others expect of me       
2. There are a variety of solutions to every problem       
3. I will risk a friendship in order to say or do what I believe is necessary       
4. Inventors contribute more than political leaders do       
5. I feel free to show both friendly and unfriendly feelings to strangers       
6. Daydreaming is a useful activity       
7. New situations do not frighten me       
8. I often fantasize about things I’d like to do       
9. I can cope with the ups and downs of life       
10. What others consider chaos does not bother me       

INSTRUCTIONS
Calculating your risk-taking and creativity scores: 
After you have answered each question, add the numerical value of the responses under each of 
the headings for the odd-numbered questions (1), (3), (5) and so on. Divide this number by five 
for calculating your risk-taking score.

(1) ___ + (3)___ + (5) ___ + (7) ___ + (9) ___ = ___ /5 = ___ 

Next, do the same for the even-numbered questions (2), (4), (6) and so on. In similar way those 
figures are added to sum your creativity score.

(2) ___+ (4) ___ + (6) ___ + (8) ___ + (10) ___ = ___ /5 = ___ 

Plotting your position: 
At this stage the scores are to be plotted on the grid (Creatrix) on the next page, which gives an 
innovation orientation. The vertical scale of Creatrix indicates whether the respondent is a low, 
moderate, or a high risk taking individual, whereas the horizontal scale designates general 
creativity. Yet, high scores on both risk taking and creativity do not equal the greatest value 
returned to the company. Hence, it is important to remember that each orientation has its own 
strengths and limitations. 

NOTE! THE TEST SHOULD NOT TAKE MORE THAN 10 MIN TO COMPLETE ALTOGETHER.

To assess the innovation process self-assessment tests have been proven useful. In this case it is a 
test that determines your present (not ideal or desired) innovative orientation. These types of 
instruments are reliable if being used honestly by the individuals taking the test. The accuracy of 
the test is therefore strongly dependent on the willingness by the individuals undertaking the test 
to remain as honest as possible.

Doing this kind of test one must remember that there is no right or wrong, only different 
preferences. Once members’ characteristics become somewhat clear the job of putting innovative 
work forces together is facilitated. When designated compartments have been marked up the task 
of combining individual profiles is a delicate job that can save both time and money if given 
proper thought in advance. 

Strongly 
Agree

Appendix B:1



CREATRIX (PLOTTING INNOVATION ORIENTATIONS)

INNOVATION ORIENTATIONS (EXPLANATIONS)
Challengers are high risk takers, yet low in creativity. They tend to be straightforward and outspoken in their style and 
understand the need for risk.  

Sustainers are capable of producing voluminous amounts of repetitious work. They provide much-needed practical 
reality in times of change. They maintain the tried-and-true because the past generally hold the best lesson. 

Innovators are capable of both high creativity and risk taking. They are able to ‘sense’ breakthrough products, seemingly 
on the cutting edge of new ideas showing little fear.

Dreamers are high on creativity and low on risk taking. They are the comfortable creative ones, with a lot of ideas but 
rarely suggest it unless asked for it. Often they belong to the group of being the most underutilized in an organization. 

Modifiers are moderately creative and moderate on risk taking. They can virtually take anything and make improvements 
by adding to the existing. They suggest improvements within limits in which they would be willing to work. 

Practicalizers are high on risk taking and moderate on creativity. They are action-oriented and make ideas work because 
they will take more risks. This way they tend to accomplish what they set out to do and therefore also easily accepted as 
change-maker. 

Synthesizers are quite creative and moderate to high in taking risks. They have unique ability to see combinations of 
functions, processes and people that others are unable to conceptually blend. Their combining ability advocates for 
incremental not breakthrough innovations.  

Planners find themselves being moderate on creativity and low risk takers. They think of ways creative ideas can be used 
without taking risks. They are highly structured, almost rigid to some, well suited for consulting or teaching. 

Creativity

Risk-taking 

High

High

Low

Low

1          2          3          4         5         6         7        8         9

9

8

7
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Modifier

Planner

Practicalizer

Challenger

Synthesizer

Thank you for your participation! 
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Stämmer
inte alls 

Stämmer
fullständigt

SVENSK BESKRIVNING AV FRÅGORNA TILL APPENDIX B:1

Din funktionella roll eller position i företaget? _____________________________________ 
(ex. projektledare, produktansvarig, etc.) 

1 2 3 4 5 6 7 8 9
1.  Jag agerar fritt utan beroende av vad andra förväntar sig av mig           
2.  Det finns en rad lösningar till varje problem           
3.  Jag är beredd att riskera en vänskap för att påpeka vad som är nödvändigt           
4.  Uppfinnare bidrar mer än vad politiska ledare gör           
5.  Jag känner mig öppen att visa både positiva och negativa känslor mot främlingar           
6.  Att dagdrömma är en användbar aktivitet           
7.  Nya situationer avskräcker mig inte           
8.  Jag fantiserar ofta om saker jag skulle vilja göra           
9.  Jag anser mig kunna klara av livet upp och nergångar           
10.  Det andra anser vara kaos berör mig inte           
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Innovation Orientations: Alpha MANU

- All nine respondents are part of the newly introduced R&D group at Alpha MANU

Appendix note: 
Responses show predominately practicalizer characteristics together with representation of innovator.
Functional roles (as perceived by themselves) that participate in the study: 

Product manager
Operations manager 
Sales & Support manager 
Facility manager 
Constructor/Assembler
Constructor
Project manager/Product developer 
Welder and Machine specialist 
Maintenance and Service/development  
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Innovation Orientations: Gamma ITT

- Four out of five people belong to the project management group at Gamma ITT

Appendix note: 
Responses show characteristics of synthesizer and practicalizer. Functional roles that participate in the 
study:

R&D manager 
Product manager (design prerequisites and validation) 
Pre-sales engineer 
Support manager 
Product manager II (frequent customer contact and internal design) 
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Innovation Orientations: Delta ITT

- All five people are part of the same business case project at Delta ITT 

Appendix note: 
Responses show the main characteristics to be synthesizer, but also indicate practicalizer. Functional 
roles that participate in the study: 

Business developer/manager 
Product developer 
Project manager
Project manager 
Infrastructure consultant (i.e. technical expert) 
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Innovation Orientations: Alpha MANU, Beta MANU, Gamma ITT and Delta ITT

- The means are displayed to indicate each case categorization  

Appendix note: 
To more easily track each case orientation the following symbols are used to aid that purpose:

α - Alpha MANU, β - Beta MANU, χ - Gamma ITT and δ - Delta ITT 

(Due to confidentiality reasons innovative characteristics of Beta MANU are not included) 
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Innovation Orientations: Test  
- Student class of 46 international marketing individuals at Luleå University of Technology 

Appendix note: 
Responses show predominance towards synthesizer characteristics. Indications also support the 
characteristics of being innovator, practicalizer or planner. Four domains are completely left out, 
involving three extremes; dreamer, sustainer and challenger plus the modifier that is characterized by 
moderate level of risk-taking and low level creativity. 
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