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Abstract 

A company‟s ability to introduce new products and services is a key success factor for 
sustaining competitive advantage. In parallel, the manufacturing industry faces the 

challenge of delivering customer-perceived value, so-called service offerings, rather than 

merely goods. Consequently, innovation capabilities become more important than ever. 

In particular, companies acting in a business-to-consumer market environment have 
found that launching innovations is crucial to business success.  

A product development process generally starts from some kind of user need or the 

identification of a market opportunity. Such a process is commonly described as 

consisting of stages and decision gates, supporting a fairly sequential process where 
information about a known solution is managed. Some argue that innovation projects fit 

into this kind of process, and some argue that they do not since the requirements of 

innovations cannot be known beforehand. One cause of these conflicting arguments 
could be that perceptions of what constitutes an innovation differ. The literature 

describes two types of innovation: incremental (step wise) and radical (disruptive). This 

thesis builds on the assumption that these two types have to be managed differently. One 

key issue for the company studied is that there seem to be aspects that hinder the 
implementation of really creative and great innovations into products. The company has 

a history of technical innovations, but currently needs processes that assure innovations 

will be implemented into products, and thus will actually benefit users and strengthen 
the company‟s competitiveness. Consequently, an overall purpose of the research project 

upon which this work is based, is to increase the possibilities for implementation of 

innovations in products. The work outlined in this thesis has been guided by two 

research questions: how is innovation perceived within the company? And, how are 
innovation projects managed today?  

The study is based on an action research approach that has generated qualitative 

empirical data. The methodology is explorative and descriptive in nature. Data have 

been generated by participation in projects, interviews and workshops.  

The initial studies focused on innovation as a concept, and a number of keywords 

describing the company view were identified, thus providing a point of view for 

continued research efforts. The literature review has shed light on the perspectives 
explore (related to radical innovation) and exploit (related to incremental innovation) as 

adding a dimension to the management of innovation projects. The perspectives have 

been tested in a workshop with innovation managers and resulted in insights about how 

to balance different types of projects. Moreover, the study of the gated processes for 
product development and interviews with decision makers indicate that further 

investigation of the gate criteria is important. In light of the explore and exploit 

perspectives, it seems that the applied gates might sort out innovations early on.  
 

 

 

Keywords 
Product development, stage-gate processes, innovation projects, engineering 
management, risk, business-to-consumer, explore and exploit. 
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Thesis 

This thesis comprises an introductory part and the following appended papers: 
 

Paper A: Kastensson, Å., Larsson, A., Ericson, Å. (2010) Embracing risk to pursue 
product innovation. Proceedings of the 17th International Product Development 

Management Conference, June 14-15, Murcia, Spain. 

Paper B: Ericson, Å., Kastensson, Å. (2011) Exploit and Explore: Two ways of 
catergorizing innovation projects. Proceedings of the 18th International Conference on 

Engineering Design, August 15-18, 2011, Copenhagen, Denmark.  

Paper C: Kastensson, Å., Johansson, C. (2011) Decision making in gates – based on 

formal basis or gut feeling. Submitted to journal.  
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1 Introduction 

The first chapter of the licentiate thesis presents the background and motivation for this work. It 

also includes the research purpose and limitations for the work. 

In today‟s highly competitive global environment a company‟s ability to introduce 
innovations is a key success factor for sustaining competitive advantage (Davila, Epstein, 

& Shelton, 2007; Tidd, Bessant, & Pavitt, 2001). Increasing environmental concerns are 

an even stronger incentive to innovate. Environmental regulations are putting immense 
pressure on manufacturing industries, and this pressure is expected to increase in the 

future. So-called service offerings are also a way for the manufacturing industry to aim 

for more sustainable solutions by inspiring change in consumer patterns (Mont, 2002). 

However, service offerings alone will not solve the problem; rather it makes the need for 
innovation capabilities even more vital. For manufacturing industries these issues mean a 

paradigm shift in terms of new technologies, products and processes. In particular, 

manufacturing companies acting in a business-to-consumer market (B2C) have to 
reconsider their innovation activities. In such markets it is important to launch 

innovations to provide added customer value. However, it is also argued that companies 

lack the methods, tools and processes to scan markets and to find opportunities beyond 

their existing businesses (Drucker, 2002).  

 

Manufacturing B2C companies, such as those in the automotive industry, naturally 
relate innovation capabilities to physical products. The automotive industry has to 

manage increased technical complexity in terms of function sharing within components, 

integration of electronic and mechanical parts, more variants in light of standardization 

through product platforms, etc. The interdependence between a plethora of parts and 
components makes the design of technical products challenging. But also, complexity 

relates to the development processes, e.g., by assuring decreased lead times and to 

increased social complexity in the design team, e.g., by involving more disciplines. 

Generally, this kind of innovation context has to ensure cross-functional teams 
(Wheelright & Clark, 1992), perform more tasks in parallel and make decisions based on 

preliminary information (Flanagan, 2007). 

 

Furthermore, for B2C companies, there is a challenging interface to the customer. The 
customer satisfaction and perceived added value lie not just in goods, but are subtler and 

relate to the whole offer (Mello, 2002). Customers do not always know about these 
perceptions (Clark & Fujimoto, 1991). They often find it difficult to express their 

expectations on future products even if they know what they like with today‟s (Clark & 

Fujimoto, 1991). The difficulties in predicting future needs make it challenging to 
choose which innovation projects to pursue. Basically, innovation projects can be 
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categorized in two distinct ways, namely incremental (step-wise improvement) and 

radical (disruptive and breakthrough) (Christensen, 2006). The development of 
incremental innovations could rely on customer input e.g. market research, while radical 

innovations would not. In the latter case, because customers are missing the context to 

understand the product and its capabilities (Leifer, 2000). 

 

Fundamentals of innovation work are the creative, and thus elusive, capabilities to build 

on each other‟s ideas, to combine existing ideas into new solutions, or implement 
existing solutions in a new context. Creativity and idea generation are useful capabilities, 

but the ideas have to be put to work. The ability to implement ideas as innovations is an 

important concern (Levitt 2002). There are many examples of ideas that do not reach 
implementation stage.  

 

A key to attain holistic innovation capability is to develop a shared understanding of 
what to do, who the users of the innovation will be, and in which contexts it will be 

used (Randall, Harper, & Rouncefield, 2007). But first, the team has to agree on what 

an innovation is. That is, they have to agree on whether the design effort should seek to 
find an incremental or a radical solution. A management point of view recognizes that 

there are at least 15 different constructs that derive from the word innovation, and at 

least 51 different variants which relate to these (Garcia & Calantone, 2002). Besides 

incremental and radical innovation, other types of descriptions of innovations seem 
interesting in this context, e.g., product innovation and process innovation. Product 

innovation is commonly described as concerning the products and services the 

organization offers, and process innovation is described as concerning the way they are 
produced (Tidd et al., 2001). This broad application of the concept makes it possible to 

view innovation from multiple perspectives; for example, from a product development, a 

process, a marketing, or a business model perspective (Afuah, 1998; Moore, 2004). 

 

So, the term innovation itself brings uncertainty into the team, but the actors, activities 
and processes of innovation are also inherently uncertain aspects (Pavitt, 2005). The 
innovation challenge relates to the vagueness or ill-structured nature of the situation, 

commonly described as a wicked-design situation (Rittel & Webber 1973). Even though 

innovations can arise from a flash of genius, most innovations, especially the successful 

ones, result from an organization‟s conscious and purposeful search for innovation 
opportunities (Drucker, 2002).  

    

Despite having a potential for high reward, innovation projects also involve high risks. 
These projects are characterized by the incorporation of new knowledge with unknown 

consequences and unpredictable results. This could be described as opposite to a 

technical product development process. Such a process is commonly described as 
consisting of stages and decision gates that support a fairly sequential, linear process 

where information about a known solution is managed. Some argue that innovation 

projects fit into this kind of process (Cooper, 2001) and some argue that they do not 

since an innovation process is iterative, meaning the process will be repeated as new 
knowledge generates new alternatives and consequences (Engwall, 2003). 
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The external triggers, e.g., stricter regulations and the search for more sustainable 

solutions, and the internal challenges, e.g., how to perform innovation projects and 
manage such processes, provide a background for the study presented in this thesis.  

 

1.1 Research questions 

This study is part of a research project that aims to increase the possibilities for 

implementation of innovations in products. The B2C company affiliated to the research 
project has a history of technical innovations, but currently needs processes that will 

ensure innovations will be launched. This will not only benefit users but also strengthen 

competitiveness and meet future environmental regulations.  

Two research questions have guided the work presented in this thesis:  

1. How is innovation perceived? 

2. How are innovation projects managed?  

 

1.2 Delimitations 

The work in this thesis starts from an assumption that incremental and radical 
innovations are differently managed (McDermott & O‟Connor, 2002; Leifer, 2000). 

Nevertheless, they should reach customers and increase customers‟ perceived value. The 

focus of the work outlined in this thesis is on aspects of implementation, rather than on 
aspects for creating innovative ideas. The research concerns the perspective of one single 

B2C company; hence the possibilities of drawing generic conclusions from the work are 

limited. Furthermore, an engineering perspective and a product innovation concept 

frame the work; consequently, aspects of process innovation, for example, are not 
investigated in depth.  

 

1.3 Disposition 

The thesis includes a cover designed to connect and describe the three appended papers 

and also discusses and concludes the results drawn from the papers.  In the following 

chapter, I describe the research method used in the thesis. Chapter 3 consists of a 
presentation of the theoretical framework considered relevant for this thesis. A short 

summary of the appended papers is given in Chapter 4. In Chapter 5, I present and 

discuss my findings in the light of the theoretical framework. Finally, Chapter 6 

concludes the thesis and provides direction for future research. 
 

 

 



Åsa Kastensson, Managing Innovation Projects 

 

4 

 

 

 

 

 

 

 

 

 



Åsa Kastensson, Managing Innovation Projects 

 

5 

 

2 Research Method 

The first sections, research strategy and approach, not only account for the choice of case studies and 

action research, but also provide a short outline of the company’s context. The following two 

sections describe data collection and analysis. To provide an overview, a table summarizing the 
studies is included. The chapter ends with a short account of research quality.  

 

2.1 Research Strategy 

The company under study has a background as a leading firm of technological 

innovations and is active as a producer of highly durable consumer products. Recently, 
the company underwent a stage of re-organisation and new ownership. The company is 

adapting to the principles of lean production (Womack & Jones, 2007) in order to 

create efficient development and manufacturing processes. In line with this, a main 
concern is how to implement great ideas/innovations in the products. As is, many ideas 

do not reach the implementation stage.  

 

The research outlined in this thesis describes the exploration of innovation activities, 
and particularly the circumstances that could improve the implementation of 

innovations in technical products. For this, I have chosen case studies (Yin 2009) as a 

strategy for my research. According to Yin (2009) case studies are a good method to use 

when answering “how” questions but also when dealing with relevant behaviours that 
cannot be manipulated, meaning, for instance, that they cannot readily be set up as an 

experiment. The phenomena will be best studied within their real-life context (Miles & 

Huberman 1994; Yin, 2009). I have made several empirical investigations within the 
company to understand the relation between the phenomena; innovation activities and 

their context; the company under study (Yin 2009).   

 

2.2 Research Approach 

I have an occupational background within the studied company, and am now an 
industrial PhD student. Hence, I am part of the studied context and have natural access 

to the area of concern. Action Research is an approach that could be described as a 

method to take action and improve the practice (Dick 2002). To enable this, it is vital for 

the researcher to have natural access; therefore, Action Research inspires my approach to 
the studies.  The opportunities to implement, test, evaluate and study the effects of those 

actions provided by Action Research (Dick 2002) suits the purpose of the research 

project. Typically, Action Research intertwines the generation of new knowledge and 
the intentions to improve the field (Checkland & Holwell, 1998).  
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Being involved in different industrial projects where open access to empirical data is 

provided has enabled me to participate in real-life activities and to conduct research. To 
perform research while being involved in the studied context is not straightforward, but 

the opportunity to be present at the company has helped, as well as the opportunity to 

„step out‟ of that context and into my office at university. Hence, these arrangements 
have enabled me to be fully involved and to reflect on the studied context, i.e., to 

participate and to conduct research at the same time (Checkland & Holwell, 1998). 

Action Research typically generates qualitative data, which has a rich nature and helps 

achieve a holistic view instead of maintaining a focus on the parts (Miles & Huberman, 
1994). When performing Action Research and generating qualitative data in the studies, 

the relationship between the researcher and the object of study is part of the process 

(Denzin & Lincoln, 1994). Hence, it is not easy, but natural.  
 

2.3 Data collection 

Three different studies have been performed at the company. The first and second study 

had different units of analysis, i.e. they focused on different organization levels at the 

company.  The first study focused on the company and the second study focused on a 

team.  The third study was performed with a subject-oriented unit of analysis, i.e. 
focusing on gate decisions within two different development projects at the company.    

 

Study 1  
The purpose with the first study was to examine the perception of innovation within 

the company. Because of the wide-ranging definition of innovation it was important to 

understand how the company‟s management perceived the definition of innovation. The 

first study also aimed to create a common view of what the company means when it 
discusses innovation internally and if there are differences between the disciplines.  

 

The data for Study 1 were collected through individual interviews with 15 managers 
representing a cross-section of the company‟s disciplines. These included engineering, 

marketing, purchasing, design, portfolio planning and VLE (vehicle line executives). 

Interviews are one of the most important sources of data in a case study (Yin 2009) 

because they focus directly on the research question. They also provide greater breadth 
due to their qualitative nature (Fontana & Frey, 1994). The interviews for this study 

were semi-structured with an open-ended character, and were perceived more as guided 

conversations than a structured inquiry (Yin 2009).  Discussions outside the scope of the 

questions were encouraged during these sessions. The 15 interviews were conducted 
individually and the average time of the interviews was one hour.  

 

Study 2  
There is a need to better understand innovation projects and how they are managed 

with respect to everyday engineering activities. The purpose of Study 2 was to map and 

locate the advanced projects into two different domains of innovation projects, to 

establish what the balance between these was. The explore (radical, disruptive 
innovation) and the exploit (incremental innovation) model, which evolved from the 

Jacoby and Rodriguez (2007) models, and also from innovation management literature,  
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was used in the workshop. The initial model is presented in Chapter 5, where the 

concepts are discussed.   
 

The workshop was conducted with six informants and covered projects defined as 

advanced projects. Two managers from research and development also participated. The 
focus group was homogenous in that it comprised engineers, and each participant was a 

leader of a certain area. The projects were categorized in an explore/exploit model, 

which was redesigned by the group to better suit the company‟s purpose. My task was 

to participate in the workshop as a moderator and facilitate the group with examples 
and definitions and to keep the group focused on the topic of interest (Fontana & Frey, 

1994). The workshop, which lasted 2.5 hours, started with an introduction of the model 

and a theoretical framework of innovation. After that each participant had time to 
individually categorize their projects first, to avoid one person dominating the group 

(Fontana and Frey, 1994). Then all the results were presented for the whole group and 

the workshop ended with a summarizing dialogue. 

 
Study 3  

Technical product development describes a process wherein the projects are evaluated 

and decided upon in regular meetings. Decisions are made on available information, as 

innovation projects are typically uncertain in many aspects. Study 3 was initiated to 
establish why technologies, i.e., innovations, are cancelled in early decision meetings and 

to explore the basis for these decisions.  

 
The data were derived from semi-structured interviews with managers from two 

different projects within the company. The informants represented three complementary 

areas with different responsibilities in the gate process: Project Management, Chairmen 

of the Steering Group and Portfolio Planning Management. The people associated with 
these roles have long experience within the company and within their respective roles. 

Each interview lasted one hour, on average.  

 
Table 1. Specific information about the three studies in the thesis 

Study Scope Unit of analysis Data Collection Paper  

1  Innovative practices Company perception 
of innovation. 

 
 

 

Semi-structured 
interviews with 
managers from 
different disciplines. 

A - Embracing 
risk to pursue 
product 
innovation. 

2 Mapping innovation 
projects. 

A team view of 
exploit/explore 
projects. 

Workshop based on 
predefined categories 
with engineers from 
advanced 
development. 

B - Exploit 
and explore: 
two ways of 
categorizing 
innovation 
projects. 

3 Gate-decisions for 
innovations. 

Gate-decisions 
 
 

Semi-structured 
interviews with 
managers representing 
different roles in the 
gate. 

C – Decision 
making in 
gates-based on 
formal basis or 
gut feeling. 
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2.4 Data Analysis 

The data from the interviews were recorded and transcribed into plain text. The 

interview questions were grouped into different topics they represented in order to 
search for themes (Miles and Huberman 1994) that could be compared to theory. 

Different groups with similar opinions became crystallised in the first study and these 

groups were compared with the theoretical definitions of the concept of innovation 

(Yin, 2009). In the same study it was also obvious that some conclusions could be made 
concerning how perceptions differed among people from different disciplines. To aid 

analysis, a table was made with comments from all informants, divided between 

disciplines. A cross-sectional analysis of the material was performed and a number of 
themes appeared after the material was analyzed (Miles and Huberman 1994). Since the 

data from the third study were derived from two different projects, the results were 

compared between them to search for similarities and differences. The results of this 

study were also compared to similar investigations made by researchers at the 
department.  

 

A first analysis of the data generated in Study 2 was done in cooperation with the 

participants. The workshop ended with a summarising dialogue, which had a twofold 
result. First, it located and mapped the internal projects and provided an additional 

company-specific view on these projects. Second, it served as a base that could be 

contrasted with theory to identify challenges for innovation projects and innovation 
teams. The data from the workshop were recorded and partly transcribed to plain text. 

During the workshop a conformed model based on the introduced explore/exploit 

model was created, which became more suitable for the company‟s purposes. Analyses of 

the participants‟ discussions around the mapping of the projects as exploit and explore 
resulted in an understanding of their view of the attributes of exploit versus explore 

projects. The participants‟ view of the result of the mapping and how this view had 

changed over the course of the discussion was also analyzed. Several opinions emerged 
about the circumstances of the results.  

 

2.5 Research Quality 

Gummesson (2000, p. 91) has described reliability in the following way: “Two or more 

researchers studying the same phenomenon with similar purposes should reach approximately the 

same results.” He continues, “A study with high reliability can thus be replicated by others.” 
The data from the studies was collected in a researcher‟s log book containing notes, 

tables, documents and transcripts from the interviews, which could be used for future 

studies (Yin, 2009). Additional, experienced informants with various perspectives were 
selected to gain insights into different aspects of the research topic.  Although the 

approaches for each study are well described, which is important in Action Research 

(Checkland and Holwell, 1998) the replicability is challenging since the phenomena are 

not homogenous through time (Checkland & Holwell, 1998).  Baskerville & Wood-
Harper (1996) proposed that an action research project cannot be repeated since it 

intervenes in a unique organizational setting. Another aspect is that it is hard to avoid 

the likelihood that the researcher, even unintentionally, will influence the research 
through the add-on questions in the interviews. That is, action research typically starts a  
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reflection process among the informants and initializes changed conditions for a 

repeated study.  
 

Gummesson (2000, p. 93) defines validity as “that a theory, model, concept or category describes 

reality with a good fit just as a good map properly describes earth.” The specific circumstances 
being an industrial PhD student will affect the validity of the research. The researcher‟s 

experience in the company and within product development will increase 

comprehension of the specific circumstances of the research subject. It will also bring 

the advantage that rich empirical data can be generated. However, the tight liaison with 
one company also brings a disadvantage since access to other companies is thereby 

limited. The result from the second study will, in the future, be compared to results from 

similar studies at other companies performed by researchers in the same department. 
This will increase the external validity since a multiple case is often considered to be 

more convincing and robust (Yin, 2009) since the cases could be compared with the 

help of replication logic (Yin, 2009). As it is, the results from the cases will be compared 

with theory (Yin, 2009). 
 

Generalization refers to whether the result is applicable in other contexts. Since the 

studies in the thesis concern one company‟s perspective, the possibility of drawing 

generic conclusions of the work is limited.  On the contrary, the insight into one 
company is deep and the research question is of a universal character; therefore, the 

result could be expected to be applicable to other companies as well. Still, the main 

purpose of the research project is to increase knowledge about managing innovation 
projects. Gummesson (2000) expresses it like this:   

 

“As long as you keep searching for new knowledge and do not believe you have found the 

ultimate truth but, rather the best available for the moment, the traditional demand for 
generalization becomes less urgent.” (Gummesson, 2000, p. 97) 
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3 Theoretical Framework 

This chapter presents the theoretical framework on which the thesis is based. The first part 

introduces the concept of innovation, including differences between radical and incremental 

innovations and the ambidexterity between those. It is followed by a brief review of product 
development processes and the most widely used process, the stage-gate process. The chapter 

continues with evaluation criteria and decision making, and is finalised with insights into 

innovation management.  
 

3.1 The concept of innovation 

From an engineering perspective, innovation is generally described as a new product 
that has reached a market.  Schumpeter (1934) characterized innovation as ideas that 

have successfully been applied in practice, and are distinguished from invention as only 

revealed ideas.  In economics the change must increase value, customer value, or 
producer value (Schumpeter, 1934). From a managerial perspective, innovation activities 

could be described as efforts to create meaningful and focused change within a 

company‟s economic and social potential (Drucker, 1998). By this definition, not only 

products, but also processes and methods, can be innovations since they can contribute 
to the firm‟s economic potential. Furthermore, Popadiuk and Choo (2006) define 

innovation as an idea that has been developed to a product, process, or service and has 

been commercialized. They highlight that in general the concept of innovation is often 
related to the words novelty, commercialization and/or implementation. McDermott 

and O‟Connor (2002) define innovation as new technology or a combination of 

technologies that offer worthwhile benefits. They further note that the evaluation of a 

technology as innovative also needs to be related to existing technologies, both from an 
internal and an external perspective. According to the Oslo Manual (OECD, 2005, p. 

46) a minimum requirement for an innovation is that the product, process, or method of 

innovation must be new to the firm, which includes both innovations that the company is 

first to develop and those that are adopted from other firms. Following from this 
argument, an innovation is considered to be new to the market if the firm is the first to 

introduce the innovation on its market (OECD, 2005, p.58).  

 

3.1.1 Incremental vs. Radical 

For one company, an innovation could be about an incremental product development 

effort resulting in increased product performance, whereas for another company, 

innovation could be about major changes to its product portfolio, including a major 
element of novelty, both from an internal and a market perspective. Thus, the range of 

innovations could go from the increased performance of an existing product, process, or 
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method to the development of entirely new products, processes, or methods.  According 

to Dewar and Dutton (1986) this range of innovation relates to the notion of 
radicalness, where incremental innovation could be seen as containing a low degree of new 

knowledge, as is the case with minor improvements or adjustments in current 

technology. Conversely, radical innovation is about revolutionary changes in technology, 
involving clear departures from existing practice and a high degree of new knowledge. 

Leifer et al. (2000) note that a radical innovation is based on new ideas or technologies 

that create a new business line or a new product line. Tushman and Nadler (1986) argue 

that incremental innovation contains changes in the form of added features and new 
versions or extensions to a product line, whereas a radical innovation includes the 

application of a new technology or a new combination of technologies to new market 

opportunities. 

 

Christensen (2006) discusses the term sustaining innovation in contradiction to disruptive 

innovation. A sustaining innovation does not have a disruptive effect on existing markets 

but could include both evolutionary (i.e. improving a product in an existing market in 
expected ways) and revolutionary (i.e. creating a new market by solving a problem in a 

radically new way) changes. Commonly, sustaining innovations improves customer 

value by providing a higher degree of product performance. A disruptive innovation, 
on the other hand, brings an entirely different value proposition to the market that has 

not existed before.  
 

Jacoby and Rodriguez (2007) suggest three basic models to explain innovation 

outcomes, see Figure 1:  
 

   

 
 
Figure 1. Innovation outcomes, from Jacoby and Rodriguez (2007) 
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Looking at Figure 1, the explanation of the three types can be seen: 

1. Incremental innovation – includes existing users and offerings. 
2. Evolutionary innovation – includes existing users and new offerings or, new users and 

existing offerings. 

3. Revolutionary innovation – includes new users and new offerings.  
 

Jacoby and Rodriguez argue that these three models of innovation outcomes require 

different organisations and processes. Incremental innovations require people and 

processes possessing an execution focus. A team for incremental innovation projects is, 
for example, supported by skills in detail design documentation and navigating through 

the decision points in classic stage-gate development. Furthermore, the time horizon 

for the knowledge that is created in these activities is near term (Jacoby & Rodriguez, 
2007). Revolutionary innovation, similar to radical innovation, requires people and 

processes possessing an exploration focus. To support the revolutionary innovation 

project, the team needs to, for example, be capable of understanding people, their 

contexts and goals, and possess the skills to scan internal and external trends. The 
output of exploration activities is normally a number or qualified set of options and a 

plan for further investigations and implementation, thus having a long-term time 

horizon (Jacoby & Rodriguez, 2007).    

 
If the concept of innovation is related to the notion of radicalness (Dewar & Dutton, 

1986), the perspective widens to also consider the knowledge needed. Incremental 

innovation could then be described as containing a low degree of new knowledge, e.g. 
as in a case of minor improvements or adjustments of an existing product (Dewar & 

Dutton, 1986). Conversely, radical innovation contains a high degree of new 

knowledge, e.g. as in the case of entering a new market and reaching new users. 

 
On a similar note, March (1991) presents the concepts of exploitation and exploration to 

cover the range from incremental innovations to radical, market-changing innovations, 

highlighting the importance of maintaining a balance between both perspectives. In the 
term exploitation, he includes variables such as “refinement,” “choice”, “production”, 

“efficiency”, “selection”, “implementation”, “execution”, whereas in the term 

exploration he includes variables such as “search”, “variation”, “risk taking”, 

“experimentation”, “play”, “flexibility”, “discovery”, and “innovation.” According to 
O‟Reilly and Tushman (2004) it is the ability of a company to simultaneously exploit 

and explore, that enables it to adapt over time to changing conditions. This ability is 

commonly referred to as ambidextrous thinking (O‟Reilly et al., 2004).  

 

3.1.2 Ambidexterity   

A company‟s ability to simultaneously exploit and explore enables it to adapt to 

changing conditions (O‟Reilly & Tushman, 2004), which makes it viable over time. This 
ability is commonly referred to as ambidextrous thinking (O‟Reilly, & Tushman, 2004). 

Managers in product development organizations will have the challenge of performing a 

“mental balancing act” in simultaneously exploiting incremental innovations and 

exploring radical market-changing, or even game-changing, innovations (Benner & 
Tuchman, 2003; March, 1991). Organizations seek to balance conflicting demands to 
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ensure short-term efficiency and long-term effectiveness (March, 1991). One of the 

challenges involved is that exploration and exploitation activities compete for scarce 
resources (March, 1991). An empirical investigation made at Toyota found that 

exploration and exploitation can coexist even in the same function-product 

development (Knott, 2002).  Exploration and exploitation are complements rather than 
substitutes (Knott, 2002). Further, He and Wong (2004) find in an empirical study that 

sales growth rate is positively related to a company‟s ability to explore and exploit. They 

also found that a low degree of either explorative or exploitative activities would not 

improve the company‟s performance. 

 

3.2 Product Development processes  

A product development process could be described as a process that starts with a market 

opportunity and ends with a product that could be sold (Ulrich & Eppinger, 2008). 
During this process a set of activities is performed “...beginning with the perception of a 

market opportunity and ending in the production, sale and delivery of a product” (Ulrich & 

Eppinger, 2008, p. 2). Instead of a market opportunity, the product development process 
could be triggered by a new technology, which means the team starts with a new 

technology and then finds the market (Ulrich & Eppinger, 2008).      

  

A commonly used product development process is the stage-gate process (Cooper, 
2001), which is a popular tool for management to control and intervene in projects 

(Engwall, 2003). 

 

3.2.1 Stage-Gate process 
The stage-gate process, developed by Cooper (Cooper, 2001), could be defined as a 

roadmap for the phases and control gates project leaders and teams use to move through 

when taking a project from idea to launch, see Figure 2. Each stage consists of specific 
activities with the purpose to develop the product from one gate to the next. Cooper 

(2008) expresses these activities as information and knowledge creation that brings 

input to the gate. The progress of the project is evaluated and compared to the 

predefined criteria at a gate. To open the gate all the criteria have to be fulfilled 
(Cooper, 2008). Cooper (2001) defines four project options to choose from at a gate: 

„go,‟ „recycle,‟ „hold,‟ and „kill.‟ 

 
 

 
 

Figure 2. Stage-gate process, adapted from Cooper, 2001  
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By dividing decision making into sequential gates, the risk with new products is 

expected to be reduced since the project will be evaluated during each gate and could 
be stopped or killed if it is not successful (Christiansen & Varnes, 2006). According to 

Cooper (2001) the decisions at a gate must have a standardised format to ensure they are 

rational. The main benefits of the stage gate process for the industry and the reason it is 
so commonly used is the visual structure of the process, with stages and gates as decision 

points (Cooper, 2008). This makes it a powerful management tool.  An evaluation of the 

project is presented at each gate and, based on this information; management makes 

decisions about the project's continuation (Engwall, 2003). One criticism of this model 
is that it assumes that rational and informed decisions always are possible to take and 

that information relating to all the options and consequences could be presented 

(Engwall, 2003).  

 

3.3 Evaluation criteria 

In product development, there are typically three sets of evaluation criteria: market 

criteria (is there a market for the product?), product criteria (can the concept be 

transformed into a product?) and financial criteria (can the product be produced in a 
profitable way?) (Ronkainen 1985). In addition, Tzokas, Hultink, & Hart (2004) also 

identified process and intuition as criteria dimensions. During the course of a product 

development project, the criteria will change as will their relative importance 

(Ronkainen 1985, Hart et al. 2003; Tzokas et al. 2004). Hart, Hultink, Tzokas, & 
Commandeur (2003) also found similar indications, where more implicit and product-

level criteria assumed major importance in the earlier gates, and more business-level 

criteria gained prominence in the later gates:  
  

“…some criteria were used more often in the early gates of the NPD process (for example, 

technical feasibility and intuition), while other criteria were more often used in later gates of 

the process (for example, sales in units, meeting profit objectives and margin).” (Hart et al. 
2003, p. 28) 

3.4 Decision making  

The quote “Design is the evolution of information punctuated by decision-making” (Ullman 

2001, p. 3) highlights the central role decision making plays in product development. 

Mintzberg et al. (1976) define decision making as a commitment to action, and they 
develop a decision process consisting of three phases: identification, development and 

selection. The identification phase consists of recognition and identification, the 

development phase of search and design routines, and the selection phase of screen, 

evaluation of choices and authorisation routines. Drucker (2001) has developed a six-
step process for effective decision making: classifying the problem, defining the problem, 

specifying the answer to the problem, deciding what is right, deciding which action to 

take, and testing validity. Deck (2002) describes decision making as follows: 
 

“The decision making is the glue that binds the various elements of the NPD (New 

Product Development) process, such as effective cross-functional teams, a consistent and 

flexible work process, and robust resource-pipeline management.”  (Deck, 2002, p. 168) 
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Rational decision making (March, 1999) prescribes that knowledge of all alternatives 

and consequences is available, and Scott (2000) discusses rational choice theory as if all 
social action always is rationally motivated and calculative. In practical situations rational 

decision making is rare (Simon, 1979) and related to what March (1987) calls the 

ambiguities of choice. Simon (1979) also argues that rational decision making provides 
optimal solutions in a simplified world. In reality, all alternatives are seldom known and 

it is impossible to anticipate all the consequences (Simon, 1979). Thus, the logic that 

decision making needs to follow a satisfying rationality, i.e., being rational in a bounded 

way (Simon, 1979; Eisenhardt & Zbaracki, 1992) is also prevalent in decision-making 
theory. This is characteristic of projects in early phases and in innovation projects where 

the degree of elaboration naturally is low and knowledge about the project‟s conditions 

will change over time (Engwall, 2003). By extension of this argumentation Hayashi 
(2001) means that when all the information is not available it is important for decision 

makers to trust emotions and intuitions, while experience is an important basis for such 

decisions (Eisenhardt 1990). Christiansen and Varnes (2006) found that decision makers 

within a company did not apply rational decisions at a gate, according to March‟s (1999) 
rational decision theory.  Intuition is particularly important in the early phases, due to 

the amount of uncertainties that typically transpire in the early phases of projects (Hart 

et al. 2003).  Hart et al. (2003) also found that professional training of decision makers in 

terms of functional areas influence which kind of evaluation criteria is being used, 
indicating that this could also be culturally influenced to some extent.  

 

3.5 Innovation management  

A comparison between project management and the management of innovation 

projects shows that there are issues to consider. Typical project management of a regular 
project is described as starting from a settled (shared) goal, and there are a lot of tools 

and techniques to make the process more effective (Wycoff, 2003). On the contrary, 

innovation projects start with a vaguely defined idea; cf. wicked problems (Rittel and 
Webber, 1973) and a fuzzy front end (Smith and Reinertsen, 1991). One of the first 

tasks for the team is to create a shared design vision; they have to establish what to 

design, what it should do, who should use it, and in what circumstances (Randall et al., 

2007). This initial stage of the innovation project is more experimental and exploratory, 
and it rarely follows linear guidelines. Furthermore, failure is a built-in possibility, which 

makes the team more active in their risk management (Wycoff, 2003). Typically, the idea 

of an innovation project needs to be sold to top managers, in contrast to project 

management, which normally is a request from higher levels (Wycoff, 2003). So, 
innovation projects not only challenge the team‟s creative skills, but also their managerial 

competences.  

 
Dougherty and Hardy (1996) indicate that large companies tend to emphasize the 

implementation of incremental innovations, which are perceived to bring low risk and 

immediate reward, rather than exploration of radical innovations. Radical projects 

involve a higher degree of uncertainty and risk, and the results are unpredictable, but the 
potential rewards are higher (Leifer, et al., 2000). 
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The level of knowledge about how to successfully manage product development 

activities with the aim of achieving radical innovation outcomes is much lower than in 
the field of managing incremental innovations (McDermott & O'Connor, 2002). Leifer 

et al. (2000) argue that executives in large, established firms are not familiar with how 

radical innovations appear or what the process looks like, which results in a situation 
where radical innovations are poorly managed. Radical innovation projects also have 

hard-to-find legitimacy in the organization, while incremental projects have high 

organizational legitimacy since they are perceived to contribute to the “bottom line” 

(Leifer et al., 2000).  
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4 Summary of Appended Papers 

This chapter presents the appended papers included in the thesis, summarizing the purpose and 

the result and also the author’s contribution to each paper. In the next chapter the results are 

discussed and related to theory and practice. 
 

4.1 Paper A 

Kastensson, Å., Larsson, A., Ericson, Å. (2010) Embracing risk to pursue product 
innovation. Proceedings of the 17th International Product Development Management 

Conference, June 14-15, 2010. Murcia, Spain. 

Summary 

The purpose of this paper is to explore how managers representing different disciplines 
perceive the concept of innovation, and also how they relate innovation to risk. When 

discussing innovation activities within a company it is beneficial to have a shared view 

of how an innovation is defined or at least an awareness of how different people within 
the company define it. Therefore, an output from this paper is the recognition of 

differences in conceptions among distinct disciplines of the company.  

 

The analysis of the empirical data derived from interviews with managers representing 
different disciplines resulted in two overarching themes, “novelty” and “value”. These 

themes were broken down into seven sub themes representing the different aspects of 

innovation the informants mentioned. Among these sub themes the perception that an 

innovation is a “combination of things to something new” was apparent by informants 
representing Engineering, while the opinion that an innovation is something that 

“increases customer value” was dominant among the Market and Design domains.  

 
Another opinion many of the informants raised was that risk taking is a success factor 

contributing to innovation prevailing but that such factors as limited time and cost 

discourage this approach. Working in an increasingly lean environment, a general 

tendency is to focus on short-term effects instead of long-term ones. There is a need to 
better understand how to balance product development efforts between everyday 

activities and long-term opportunities.  

 
Author’s contribution 

The idea behind this paper came from me and I also designed the study and performed 

the interviews. I made the analysis of the empirical data and further analysis has been 

made in cooperation with Åsa Ericson and Andreas Larsson.  I provided a draft of the 
paper and Andreas Larsson and Åsa Ericson contributed comments.    
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4.2 Paper B  

Ericson, Å., Kastensson, Å. (2011) Exploit and Explore: Two ways of categorizing 

innovation projects. Proceedings of the 18th International Conference on Engineering 
Design, August 15-18, 2011, Copenhagen, Denmark.  

Summary 

The purpose of this paper is to explore how innovation projects are categorized in the 

domain of explore and exploit. With regard to balancing „everyday‟ engineering 
activities with innovative exploration activities there is a need to better understand how 

the distribution of innovation projects looks like within this company and initiate a 

discussion on what a preferable balance should be.  

 
The empirical investigation (in the form of a workshop with company representatives 

from advanced development was performed), which mapped 29 innovation projects in a 

two-by-two model of explore and exploit, showed a predominance of exploit projects. 
An adapted model of explore/exploit to better suit the representative context was also 

outlined.  

 

This paper highlights the difficulties mentioned by the informants to legitimize radical 
innovation activities internally since these projects are long-term investments involving 

a higher degree of risk where the outcome could not be seen in nearby products. 

Another issue that emerged from the study is what a balance between incremental, 
exploit projects and radical explorative projects should look like.  

 

Managerial implications in this paper are that a clear intention with innovation projects 

is vital to be able to communicate it internally and legitimize the work with radical, 
explorative projects. Another important implication for management is to decide what 

the balance between exploit and explore projects should look like according to the 

company‟s specific circumstances, which will probably change over time.  

 
 

Author’s contribution 

This paper is based on an idea that came from me. I also made the design of the study 
and performed the workshop with representatives at the company. I made the analysis of 

the empirical data and further analysis has been made together with Åsa Ericson who 

also wrote the first draft based on discussions between us. I later commented on the text 

and also contributed some parts.  
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4.3 Paper C  

Kastensson, Å., Johansson, C. (2011) Decision making in gates – based on formal basis 

or gut feeling. Submitted to Journal. 

Summary 

The purpose of this paper is to explore why innovation projects are terminated in gates 

and on what basis responsible managers make their decisions. It also investigates the 

grounds on which decisions are made if they are not rational. Since all projects in the 
company are evaluated and measured in gates, it is important to understand which 

factors influence decisions concerning the innovation project's existence and on what 

basis the decisions are made, since these projects often consist of unclear consequences 

including insufficient data.  
 

The empirical investigation showed that the most common reason for projects to stop 

in a gate is time, money and technology readiness and feasibility. Another result derived 
from the interviews was that decision making in a gate is based not only on verified 

(objective) figures and data but also often on gut feeling and intuition. The informants 

mentioned that most often the material is “judged” based on the trust they have in 

responsible persons, which is achieved through long experience within the company. 
The paper also highlights the difficulties mentioned by the managers around decision 

making in innovation projects and early gates when the project and technology content 

are unclear and not concretised, which means that it is not possible to have all data and 
alternatives and to foresee all the consequences. Therefore, a large degree of intuition is 

important in decision making.   

 

Based on the result, managerial issues for decision making could be highlighted. The 
possibility of measuring the level of technology readiness increases the decision makers‟ 

confidence level when they introduce a new technology in a product program. 

Managers also have to trust their intuition and take decisions on preliminary and 

insufficient data since this is “the reality” in innovation projects.  
 

Author’s contribution 

The idea behind this paper is mine and I also designed the study and performed the 
interviews. I conducted the analysis of the empirical data and further analysis has been 

made together with Christian Johansson. I provided a draft of the paper and Christian 

contributed comments.    
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5 Managing innovation projects   

In this chapter the key findings are presented and discussed in light of the presented theoretical 

framework. My work has come to focus on a number of areas, all framed by an innovation 

perspective. The main areas discussed here are: the perception of innovation and circumstances for a 
balance of explore/exploit projects.  

 

5.1 Novelty  a key for innovation projects 

In the literature an innovation is commonly defined as something new and something 

that has been commercialized (Shumpeter, 1934; McDermot & O‟Connor, 2002; 

Popadiuk & Cho, 2006). The idea of novelty was also found to be a vital part of the 
perception of the word innovation at the studied company (Paper A).  But, then, what 

the informants perceived as an innovation seemed to differ, depending on the context in 

which it was used. Overall, the engineers described innovation as a “combination of things 
to something new.” This description shows that the engineering point of view relates to a 

product innovation perspective, i.e. focus on the result, the goods from the process  the 
things. Furthermore, the literature supports the perception that innovations are sprung 

out of a combination of existing products. Arthur (2009) and Schumpeter (1934) 

conclude that technologies arise from combinations of existing technologies.  

 
The different perspectives of innovation in the study (Paper A) could be interpreted as 

(Dewar & Dutton, 1986): 

 Incremental innovations, meaning minor improvement and a low degree of new 
knowledge,  

 Radical innovations, involving revolutionary changes and a high degree of new 
knowledge.   

 

However, the way the informants speak about ordinary, everyday product development 

is similar to what is categorized as incremental innovation in the literature. Also, the way 

informants talk about innovations is similar to what is categorized as radical innovation 
in the literature. Further the perception of innovations as incremental (e.g. product 

development) or radical (e.g. innovation) was identified as subjectively assessed, i.e., the 

degree of novelty is not only context dependent but also person dependent (Paper A). 
Consequently, the informants‟ view of innovation as a combination of things into 

something new indicates that a radical innovation can be based on known technologies. 

Such successful cases can be found in the history of the company and could be a reason 

for the established view on innovations as radical at the company.   
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In the literature, incremental innovation is related to exploit, and radical innovation is 

related to explore (Jacoby & Rodriguez, 2007). It is, therefore, interesting to discuss the 
exploit and explore perspective.  

 

The two-by-two model presented in the workshop (Paper B) consisted of the 
dimensions: new market/new technology represented by the word „explore,‟ and existing 

market/existing technology represented by the word „exploit,‟ see Figure 3. 

 

 
 

 
 
   Figure 3. The initial model adapted from Jacoby and Rodriguez (2007) 

 

The concepts in Figure 3 could be used to map the data presented above. And, if so, the 
perception of innovation as a “combination of things to something new” would best fit into 

the upper left corner in Figure 3, i.e. as a project managing existing technology, but for a 

new market. This quadrant by Jacoby and Rodriguez (2007) is called evolutionary, but it 

was intentionally not used in the workshop because it did not serve the purpose of 
making the informants map the projects into either exploit or explore.  

 

Instead, the informants changed the model during the workshop (Paper B) to better suit 

the company‟s circumstances, see Figure 4. „Market‟ was changed to „users‟ due to dealing 
with users directly rather than markets. „Technology‟ was changed into „functionality‟ to 

provide a more focused view on what the informants are striving to achieve when 

performing innovation activities. Users need a specific functionality rather than a 
specific technology. Finally, new (technology) was replaced by exciting (functionality) to 

capture the idea that innovation projects should be desired by users and that users 

should be thrilled by it, i.e. want to buy the product rather than have to be talked into 

buying it. 
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   Figure 4. The second model, refined by the informants 
 

The perception of innovation as a combination of things to something new described 

by engineering (Paper A) will in figure 4, be positioned in the upper-right corner as a 

radical innovation project managing exciting functionality for new users, i.e., an explore 
project. This is in line with the perception that the outcome of a combination of known 

things could be defined as an explore project if users perceive it as an exciting 

functionality. Mapping the projects into the model of exploit and explore did make the 

informants discuss and reflect on the nature of their projects and the degree of novelty 
they intended to achieve. So, the exploit and explore model could be useful for 

considering the project strategy and consequently how it could be managed. 

 

It is commonly argued in the literature that customers often cannot describe or find it 
difficult to express their expectations on future products (e.g., Clark & Fujimoto, 1991). 

This has implications for the view of innovation as something that should “increase 

customer value”, which was stated mainly by market and design informants (Paper A). 
One interpretation of why such a view is provided could be that the company‟s 

customer orientation is evident in the market department. However, the user/customer 

point of view is also discerned at the engineering level as discussed above; for example, 

the word „market‟ was replaced by „users,‟ and „technology‟ was replaced by „functionality,‟ 
(as shown in Figure 4) when discussing the explore and exploit model in the workshop 

(Paper B). In view of the customers‟ difficulty expressing their expectations, the 

expressions describing their need of functionality, what they value, and how that value 
could be increased are also not straightforwardly done. Hence, innovations based on 

customer orientation are challenging. Furthermore, there is a major challenge in 

gathering customer information for innovation projects and the companies 

consequently face risks related to extrapolating current market trends and user 
experiences. In exploitative innovation projects with relatively short time-to-market 

horizons, it can be assumed that these customer data provide appropriate information 

i.e., in technical product development. However, for explorative innovations customer 
data would probably benefit from being based on basic needs and user behaviour.  
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To summarize, the studies indicate that on an abstract level there is a shared view and 

perception of what „innovation‟ means to the informants. When the informants discuss 
innovation projects they refer to the novel, radical and explorative aspects of the 

projects. And when they talk about product development, their perception could be 

related to incremental innovation and exploit projects. But the studies also indicate that 
the view of whether the innovation is incremental or radical is subjectively assessed, 

depends on the perspective and on the context. For example, the practice as such could 

be perceived as incremental, but as the informants said, the customer could experience 

the result as a radical innovation.  
 

5.2 A balance between exploration and exploitation projects  

To be competitive over time and adapt to changing conditions companies need to 

explore and exploit (March, 1991; O`Reilly and Tushman, 2004).  That is, companies 

have to find a balance between what is and the future. This reasoning was also supported 
in the study where a categorization of innovation projects as explore or exploit projects 

was performed (Paper B).  The informants realized that exploit projects are necessary to 

meet near-term goals, but those projects will not increase sales rate and provide growth. 

Furthermore, explore projects are long-term investments for future survival and 
potential money makers.  

 

With regard to balancing everyday engineering activity with innovative exploration 
activities, there is a need to better understand how to position product development 

efforts, to invest in long-term opportunities, without risking short-term growth. The 

results presented in the study (Paper B), consisting of 11 explore projects and 18 exploit 

projects, have led to a discussion of what a good balance should be. The literature talks 
about the importance of a balance between explore and exploit projects (Benner & 

Tuchman, 2003; March, 1991). However, there seem to be a limited number of 

empirical studies showing what a sound balance should look like and how such a 
balance enhances performance. Also, what is actually balanced seems to have gained 

limited interest. 

 

Since these studies highlight that the view on what is incremental or radical, and thus 
also what counts as exploit or explore projects, depends on the perspective and the 

context. It is also likely that what could be said to be a balance differs between 

companies. A balance for one company implies an allocation between explore and 

exploit projects, which may not necessarily be a good balance for another company 
with different conditions. The tendency to focus on either of the projects seems to 

depend on organizational, managerial and environmental factors (Lavie et al., 2010) such 

as size, maturity, type of product, market etc.  
 

Furthermore, the allocation of projects as explore or exploit projects should not be 

static. The balance will change over time depending on changed circumstances. The 

product becomes more mature, the competition increases, the financial situation changes 
and so on. This could also be seen in the study (Paper B) where the allocation of 

exploitative projects is dominant. This could suggest that the company‟s situation is 

dominated by the need to get the products distributed. The focus on explorative 
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projects decreases as it become more important to execute the projects located in the 

pipeline in order to give the company revenue. 
 

Legitimacy for explore projects  

Explore/radical projects need to be managed differently than exploit/incremental 
projects (Leifer, 2000; Dougherty & Hardy, 1996; McDermott & O'Connor, 2002). The 

conditions for explore projects were described by the informants (Paper B) as involving 

a higher degree of risk and uncertainty where the outcome/result is unpredictable.  

Many projects will fail, and it has to be accepted that maybe only one project out of ten 
will succeed and will be implemented in future products. Explore projects include 

reasoning and activities which are abstract in the sense that they are explorative and 

include radical non-existing ideas. This makes it difficult to communicate „productivity‟ 
and „clarity,‟ and sell the ideas internally. These aspects will result in difficulties for the 

people involved to receive and perceive legitimacy working with explore projects. The 

informants expressed (Paper B) that when they were working with projects that could 

quickly be transferred into current programs they were seen as more productive and felt 
that they received legitimacy for their work from the rest of the organisation. This 

circumstance will push the allocation of projects towards the exploitative corner.  

 

This tendency to prioritize explorative projects lowers in the case of regression has been 
recognised. For example, the informants expressed that long-term projects tend to be 

closed down or assigned less priority in the case of such tougher circumstances (Paper A 

and B). This could be an indication that the low priority managers assign to explore 
projects when times are hard is a known fact, and that radical innovations already in the 

line organization are hindered. Giving lower priority to explore projects makes it 

possible to launch products so it serves a purpose, although there must also be efforts 

that aim for future situations when circumstances have changed. It is therefore 
important to adjust the balance between explore and exploit projects on the basis of 

given conditions.  

 
The progress of all the projects is evaluated in a stage-gate process (Cooper, 2001). Some 

argue that innovation projects fit into such a process (Cooper, 2008), and some argue 

that they do not since the requirements of innovations cannot be known beforehand 

(Engwall, 2003). Radical projects rarely follow linear guidelines but, instead, are 
characterised by an iterative process since it often includes new knowledge and a lack of 

experience of similar previous projects to fall back on. These aspects mean that one can 

suspect a stage-gate process does not seem suitable for developing explorative 

innovations. Innovation projects are terminated in gates most commonly due to such 
aspects as time, money and technical feasibility (Paper C). When evaluating gate criteria 

it could be seen that these are based on traditional project management and are more of 

a quantitative way of evaluating projects. Such criteria as timing, spending and risk 
impact on the manufacturing system, etc. will not support or emphasize innovation 

projects. These execution-focused criteria could be seen almost as “negative criteria” for 

innovation projects since they highlight all the “negative” aspects that will be included 

in an innovation project but not the opportunities it could provide. This will make it 
interesting to investigate gate criteria and how they not only affect innovation 

implementation, but also identify criteria that emphasize innovation projects.  
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Altogether, it is important that the balance between exploit and explore projects is 

individually decided for each company and clearly communicated in the organization 
by management.  The set target also has to change over time due to changed internal 

and external conditions.  
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6 Conclusions and future research 

This last chapter presents the conclusions made from the studies in this thesis beginning with a 

recapitulation of the purpose and research questions. The chapter ends with suggestions for future 

research. 
 

This study is part of a research project that aims to increase the possibilities for the 

implementation of innovations in products. The empirical and qualitative studies 
presented in this thesis have been gathered mainly by semi-structured interviews.  Two 

research questions have guided this thesis. The first question focused on how innovation 

was perceived. From the studies it can be seen that incremental innovation is similar to 

product development, and when talking about innovations the perception relates to 
radical innovation. One insight from these studies is that context and perspective affect 

the idea of innovations. The second question focused on the management of innovation 

projects. The balance of innovation projects is an important aspect. In these studies such 
balance has been investigated by using the explore/exploit concepts; a recommendation 

is that the balance should be individually decided for each company. Further, three 

implications of explore projects can be concluded:  

 

 In times of regression when competition gets tough, explorative projects get less 
attention. The reasons for pushing exploit projects to deliver could be described 

as reactive, but also necessary. Though, if there is a strategy for the allocation of 

exploit vs. explore projects that is clearly communicated by management, explore 

projects could coexist and innovations could be launched when circumstances 
change.  

 

 Since explore projects involve not readily existing concepts, rather radical ideas, 
the degree of measurable information is low. Also, explore projects have a long-

term perspective that includes both risks and opportunities. Although predicting 
the future impact of innovations is tricky, failure is part of the explore process, so 

a vaguely defined situation has to be accepted. Giving that explore projects 

provide higher legitimacy for staff to learn from failure, they in turn become 

more innovative. 
 

 Explore projects do not follow a linear process; rather, they describe several 
iterations where lessons learned create new knowledge, new consequences and 

other alternatives. A stage-gate process seems unsuitable for explore projects since 

it does not support such iterations or the evaluation of the progress of a radical 
approach.  
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6.1 Future research 

Some interesting ideas for future research have emerged from this study. The stage-gate 

processes could be assumed to not fit for radical innovation projects, since these start 
from abstract ideas and need many quick iterations to become more mature. In 

particular, it could be argued that the gates do not support the evaluation of radical 

innovation projects. So, in future studies the role of gate criteria will be investigated to 

find out whether or not these support the implementation of innovations. Also, stage-
gate processes as such will be studied.   

 

Since it can be assumed that lean production supports the execution of 
exploit/incremental innovation projects, this should be studied further. Another 

interesting idea is to find out how lean production and radical innovation affect each 

other. How to balance a project also needs further attention. This study has indicated 

that the explore and exploit model could be used to visualise a balance between 
projects. Examining how companies achieve balance with many evolutionary projects 

could also be intriguing. As a start, two studies at other companies are planned. The 

initial model of explore and exploit that has been used in this study will be used. In 

parallel, further research efforts involving business-to-business companies would be 
useful to focus on the core aspects of innovation projects. Therefore, comparative and 

contrasting results would be beneficial.  
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ABSTRACT 

  A company’s ability to successfully introduce radically new products and services is 

a key success factor for sustaining competitive advantage. This is particularly true for 

the automotive industry, where smaller manufacturers with niche products struggle to 

compete with the large-scale efforts of their bigger competitors, and are thus in 

desperate need to innovate their way out of the current crisis. A key challenge for 

companies seeking innovation is how to better understand the role of risk in 

innovative practice. The purpose of this study is to investigate how managers within 

an automotive company perceive the concept of innovation and the relation between 

innovation and risk. The study is based on interviews with fifteen managers 

representing a cross-section of disciplines. The analysis of the informants’ answers 

resulted in two overarching themes, “novelty” and “value”, which were further 

broken down into seven sub-themes to highlight different facets of innovation that 

were raised by managers from these disciplines. While there were many similarities in 

the perceptions, the most striking differences related to; 1) innovation as being about 

the “combination of things to something new”, and 2) innovation as being about 

increasing “customer value”. Several informants noted that risk taking is a success 

factor to achieve innovation, but they also acknowledged that there are several 

inhibiting factors that are in contradiction with this approach, such as limited time and 

money. Further the paper has highlighted the crucial challenge of how to effectively 

balance risk and opportunity to invest in long-term opportunities, without risking 

short-term growth. 

 

INTRODUCTION 

  A company’s ability to successfully introduce radically new products and services is 

a key success factor for sustaining competitive advantage (Davila, Epstein, & Shelton, 

2007). Arguably, this is particularly true for the automotive industry, where being 

innovative and providing innovations are questions of survival rather than merely a 



2 

 

matter of staying competitive. The last decade has been characterised by take-overs, 

mergers and discontinuances in this branch of business, in continuous attempts to gain 

economies of scale through platform consolidation and various types of joint ventures 

aimed to achieve increased product coverage without increasing the risk. Principles of 

lean production (Womack, Jones, & Ross, 2007) have been largely influential in 

creating increasingly efficient development and manufacturing processes, yet many 

automotive companies are still struggling to stay alive. In particular, smaller 

manufacturers with niche products cannot compete with the large-scale efforts of their 

bigger competitors, and are thus in desperate need to innovate their way out of the 

crisis.  

 

A key challenge for companies seeking innovation is how to better understand the role 

of risk in innovative practice. This paper argues that risk needs to be embraced and 

balanced, not simply reduced, if aiming to improve a firm’s innovation capability. The 

concept of risk needs to be visible not only in strategic activities like product portfolio 

planning, but also throughout all of the early-stage development processes and 

activities – to allow the company to simultaneously exploit incremental innovations 

and explore radical market-changing, or even game-changing, innovations (Benner & 

Tuchman, 2003; March, 1991). This act of balancing innovation opportunities and 

risks – considering both short-term and long-term perspectives in parallel – is part of 

the innovator’s dilemma (Christensen, 2006) since companies are required to 

simultaneously develop both sustaining and disruptive technologies. Also, considering 

the complexity of interactions between both technical systems and the involved 

stakeholders, building a car could be seen as a wicked problem (Rittel & Webber, 

1973) to which there is no definitive problem formulation and no ultimate test of a 

solution. As Pavitt (2005, p.88) notes, innovation is “inherently uncertain, given the 

impossibility of predicting accurately the cost and performance of a new artefact, and 

the reaction of users to it.” 

 

The wickedness of the problems facing automotive companies naturally relates to 

many factors, such as an increasingly technical complexity in terms of function 

sharing within components, integration of electronics and mechanical parts, more 

variants in light of standardization through product platforms, etc. Also, there is an 

increasing process complexity which relates to the need for decreasing lead times, 

involving more disciplines, performing more tasks in parallel, making decisions based 

on preliminary information, etc. (Flanagan, 2007). The interdependence between large 

amounts of parts and components makes the coordination of the car challenging in 

itself, and there is also a complex interface to the customer, where the satisfaction and 

customer value lies not just in transportation but in things which are more subtle and 

not always known by the user (Clark & Fujimoto, 1991).  

 

The difficulties in predicting future customer needs make it challenging to choose 

which innovation projects to pursue in the automotive industry. Car consumers, as any 

other customer, often find it difficult to express their expectations on future car 

models even if they know what they like with today’s products (Clark & Fujimoto, 

1991). This issue is hard to handle in the auto industry since the lead-time of a car is 

proportionately longer than many other consumer products.  

 

Another challenging aspect that is crucial for the continued survival of actors in the 

automotive industry is environmental concerns. Environmental regulations are already 
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putting immense pressure on manufacturers, and this pressure will undoubtedly 

increase in the future. The demand that new technologies should provide solutions for 

sustainable products in combination with the customers’ higher demands for 

environmentally friendly alternatives will increase the importance of innovation 

activities.  

 

At the heart of innovation work is the capability to, for example, build on each other’s 

ideas, to combine existing ideas into new solutions or implement existing solutions in 

a new context. A key to attain such a capability is to develop a shared understanding 

of what to do, who the users of the innovation will be and in which contexts it will be 

used (Randall, Harper, & Rouncefield, 2007), but also the team has to agree on what 

an innovation as such is. A driving force for innovation activities is the intention to 

change a situation, a thing, a condition or the like into something better. This broad 

application of the concept makes it possible to view innovation from multiple 

perspectives, for example from a product development, a process, a marketing or a 

business model point of view (Moore, 2004). In general, the definition of innovation 

is something new that has reached a market, but such a simplification does not support 

understanding. For instance, what is new? And, what is a market? A management 

point of view recognises that there are at least 15 different constructs that embarks 

from the word innovation, and at least 51 different variants which relates to these 

(Garcia & Calantone, 2002).  

 

The study presented in this paper assumes that a shared view, or rather awareness of 

each team member’s perception of the term is useful in the practice of innovation 

activities. Hence, talking the same language increases the possibilities to successfully 

manage the balancing act of innovation opportunities and risks in day-to-day practice. 

The purpose in this paper is to investigate how informants from different disciplines 

within an automotive company perceive the concept of innovation and to discuss how 

these perceptions relate to aspects of risk, and how it can be better embraced and 

balanced in pursuit of innovation. 

 

DELIMITATION  

  This study explores innovation and risk from a single company point of view. 

However, the informants represent a cross-section of disciplines and functions within 

the company, what is here referred to as Vehicle Engineering, Design, Marketing, 

Purchasing and VLE (Vehicle Line Executives). The fact that one of the authors of this 

paper is an industrial PhD student at the studied company is one aspect to consider. 

This brings the advantage that rich empirical data can be generated. However, the 

tight liaison with one company also brings a disadvantage since access to other 

companies is thereby limited. Innovation and risk management are highly considered 

as intellectual properties within companies and not easily accessed when the 

researcher is requesting access to a competitive company. Hence, the result from this 

study is delimited to this case, but the study presented in this paper can, as 

suggested for further research, provide a basis for comparison with similar companies.  

 

METHODOLOGY 

  The research project which this study is a part of originates in a company’s strive to 

improve the innovation output of its research and development efforts (R&D), to more 

closely align product development objectives with both established and emerging 

market needs, and build a stronger reputation as an innovative brand. This paper 
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reports on preliminary results from an ongoing empirical study involving data from 

fifteen managers representing a cross-section of the company's disciplines. The 

research project was initiated within the domain of Engineering, but the study also 

includes informants from Design, Marketing, Purchasing and VLE domains, leading 

to a comprehensive data collection from different perspectives and life-cycle phases. 

 

The research methodology is inspired by an action research perspective, meaning, 

among other things, that the research is grounded in lived experience, and that the 

researchers work with (rather than simply study) people (Bradbury, 2003).  As noted 

earlier, the first author is part of the application area as an industrial PhD student 

employed by the automotive manufacturer described in this study. Further, before 

embarking on her research studies, the same author has had a professional role as a 

project manager in the company since 1998, managing advanced projects.  

 

The data presented in this study is derived from semi-structured interviews (Yin, 

2009) with fifteen managers from the above-mentioned disciplines on the wider topic 

of how they perceive innovation. Each interview lasted one hour on average and all of 

them were recorded and partly transcribed. The analysis of the material has led to the 

identification of two main themes and seven subthemes, which will be further 

explored later in this paper. 

 

A THEORETICAL VIEW OF INNOVATION 

  In general, innovation activities could be described as the efforts to create 

meaningful and focused change within a company’s economical and social potential 

(Drucker, 1998). Further, innovation has been defined by Popadiuk and Choo (2006) 

as an idea that has been developed to a product, process or service and has been 

commercialized. They highlight that, in general, the concept of innovation is often 

related to the words novelty, commercialization and/or implementation. McDermott 

and O’Connor (2002) defines innovation as new technology or combination of 

technologies that offer worthwhile benefits, and they further note that the evaluation 

of a technology as innovative also needs to be related to existing technologies, both 

from an internal and an external perspective. According to the Oslo Manual (OECD, 

2005, p.46) a minimum requirement for an innovation is that the product, process or 

method innovation must be new to the firm, which includes both innovations that the 

company is first to develop and those that are adopted from other firms. Following 

from this argument, an innovation is considered to be new to the market if the firm is 

the first to introduce the innovation on its market (OECD, 2005, p.58).  

 

Thus, the range of innovations could go from the increased performance of an existing 

product, process or method to the development of entirely new products, processes or 

methods. For one company, an innovation could be about an incremental product 

development effort resulting in increased product performance, whereas for another 

company, innovation could be about major changes to their product portfolio, 

including a major element of novelty, both from an internal and a market perspective. 

According to Dewar and Dutton (1986) this range of innovation relates to the notion 

of radicalness, where incremental innovation could be seen as containing a low degree 

of new knowledge, as is the case with minor improvements or adjustments in current 

technology. Conversely, radical innovation is about revolutionary changes in 

technology, involving clear departures from existing practice and a high degree of 

new knowledge. Leifer et al. (2000) notes that a radical innovation is based on new 
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ideas or technologies that create a new business line or a new product line. Tushman 

and Nadler (1986) argue that incremental innovation contains changes in form of 

added features and new versions or extensions to a product line, whereas a radical 

innovation includes the application of a new technology or a new combination of 

technologies to new market opportunities. 

 

Christensen (2006) discusses the term sustaining innovation in contradiction to 

disruptive innovation. A sustaining innovation does not have a disruptive effect on 

existing markets but could include both evolutionary (i.e. improving a product in an 

existing market in expected ways) and revolutionary (i.e. creating a new market by 

solving a problem in a radically new way) changes. Commonly, sustaining 

innovations improve customer value by providing a higher degree of product 

performance. A disruptive innovation, on the other hand, brings an entirely different 

value proposition to the market that has not existed before.  

 

Jacoby and Rodriguez (2007) suggest three basic models to explain innovation 

outcomes:  

1. Incremental innovation – includes existing users and offerings. 

2. Evolutionary innovation – includes existing users and new offerings or, new 

users and existing offerings. 

3. Revolutionary innovation – includes new users and new offerings.  

 

It is argued that these three models of innovation outcomes require different 

organisation and process, where for example the incremental innovation model 

demands an execution focus and the revolutionary model requires an explorative 

focus (Jacoby & Rodriguez, 2007). On a similar note, March (1991) presents the 

concepts of exploitation and exploration to cover the range from incremental 

innovations to radical, market changing innovations, highlighting the importance of 

maintaining a balance between both perspectives. In the term exploitation, he includes 

variables like “refinement”, “choice”, “production”, “efficiency”, “selection”, 

“implementation”, “execution”, whereas in the term exploration he includes variables 

such as “search”, “variation”, “risk taking”, “experimentation”, “play”, “flexibility”, 

“discovery”, “innovation”. According to O’Reilly and Tuchman (2004) it is the 

ambidexterity, the ability of a company to simultaneously exploit and explore, that 

enables a company to adapt over time to changing conditions.  

 

Dougherty and Hardy (1996) indicate that large companies tend to emphasize 

implementation of incremental innovations, which are perceived to bring low risk and 

immediate reward, rather than exploration of radical innovations. Radical projects 

involve a higher degree of uncertainty and risk, and the results are unpredictable, but 

the potential rewards are also higher (Leifer, et al., 2000). 

 

The level of knowledge about how to successfully manage product development 

activities with the aim of achieving radical innovation outcomes is much lower than in 

the field of managing incremental innovations (McDermott & O'Connor, 2002). 

Leifer et al. (2000) argue that executives in large, established firms are not familiar 

with how radical innovations appear or how the process looks like, which results in a 

situation where radical innovations are poorly managed.  
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In the context of this paper, we have chosen to emphasize the relation between 

innovation and risk, to ultimately improve the understanding among managers that not 

all risk should be avoided. Rather, as Tushman and Nadler (1986, p.76) put it, as 

discontinuous innovation increases the risks and uncertainties that companies face, it 

becomes “increasingly important for organizations to function as effective learning 

systems, benefiting from both failure and success.” 

 

THE COMPANY: A CASE DESCRIPTION 

Background 

  Saab, Svenska Aeroplan Aktiebolaget (roughly translated as Swedish Aeroplane 

Limited), began as an aircraft manufacturer in 1937 but the company started to 

develop cars after the Second World War. The first development team consisted of 16 

specialists, compared with today’s car projects which in the execution phase contain 

hundreds of people. Saab has a heritage as an innovative company with innovations 

including the turbo, headlight wipers, and heated seats. The introduction of headlight 

wipers affected the whole automotive industry since the ability to clean the headlamps 

became a standard and a law requirement. The turbo is perhaps the most famous and 

successful innovation in the history of Saab. It is an innovation that is based on a 

technology that already existed, mainly in trucks. The innovation that made things 

work for consumer cars was the waste gate valve made by Saab engineers. This 

technology reduced turbo lag and made the turbo more reliable and manageable. 

Today almost all automotive companies provide cars with turbo but Saab was first 

with the technology and it probably rescued the company at that time. Saab has 

always had a bit of eccentricity in different technical solutions and in the design. One 

example of this is the combi coupé, a signature body style that separated Saab from 

both sedans and station wagons. Another example of a signature design feature is the 

position of the ignition switch in the floor console. From a user perspective, Saab 

would argue, it is right where it becomes readily available, it is easy to see and reach. 

Another important reason for this placement was the avoidance of knee impact 

injuries, which was beneficial from a safety point. 
 

The innovation heritage is also seen in the product’s brand where the innovation 

approach is intended to affect the three product pillars; (1) progressive design, (2) 

sporty, driver focus, and (3) responsible performance. The product pillars are the 

support that strengthens and characterizes the Saab brand. These product pillars are 

built on the culture of independent thinking and are originated from the brand’s DNA, 

which, as for humans, is unique.  
 

In general, the automotive industry could be considered a mature branch of business, 

exposed to high competition with large complexity due to a large amount of 

consisting components and functions, with demanding pressures on reducing lead-

time and cost while improving quality. As is the case with several other automotive 

companies, the lean wave has not been enough to stay competitive. Furthermore, as 

part of a recent acquisition deal in the midst of global financial turmoil the company 

has undergone a challenging period of restructuring and change. At the same time, 

this challenging situation has brought with it rare opportunities to radically rethink the 

research, development and innovation strategies to more effectively address the 

challenges of an extremely competitive market and seize new potential growth 

opportunities. 
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Product development 

  At Saab, all new car project teams consist of representatives from different domains, 

such as engineering, design, manufacturing, marketing, purchasing, quality, planning, 

testing and so forth. These people are working together from the start to the end of a 

project. In literature, this approach is commonly described as Integrated Product 

Development (Andreasen & Hein, 1987), which refers to an effective way of working 

where parallel activities are performed and where deep integration is ensured by 

cross-functional teams (Wheelwright & Clark, 1992). To support a focus on customer 

needs, the car is divided into several characteristics, for example handling, fuel 

economy, seat comfort, safety, drive quality , versatility. During the project life-time, 

these characteristics are applied to track and assure the fulfilment of customer needs.  

 

Commonly, a product platform (Meyer, 1997) approach is vital in automotive 

companies, since different companies or brands aim to increase commonality of parts 

and components through a shared platform in an effort to reach scale advantages. A 

product platform is a set of common subsystems from which product derivates could 

be developed, and the platform also includes interfaces between the subsystems 

(Meyer, 1997). The advantages of applying product platforms include increased speed 

in the development, ultimately reducing cost and lead-time, but also it provides for an 

increased flexibility in terms of targeting different market segments with a single 

basic platform (Muffatto, 2000). From a risk management perspective, the product 

platform approach contributes to lowering risk, but also, from the perspective of 

uniqueness and innovation, the sharing of components could increase the risk that the 

product loses its identity (Robertson & Ulrich, 1998). For Saab, with its commitment 

to eccentricity, the balancing act between commonality and uniqueness is momentous 

when planning the platform development.  

 

Saab has so far utilised a development process called Vehicle Development Process 

(VDP). It is a stage-gate (Cooper, 2001) process, which could be defined as a 

roadmap for the phases and control gates that project leaders and teams need to move 

through when getting from idea to launch. In light of the acquisition by Spyker Cars, 

the development process is under review, with one of the key questions being how to 

raise the level of innovation in Saab cars.  

 

PERCEPTIONS OF INNOVATION: EMBRACING RISK TO PURSUE 

PRODUCT INNOVATION 

  In the interviews, the informants expressed their perceptions of the overall concept 

of innovation. All of the informants are managers from different levels and disciplines, 

but common is that they all work closely with the product and the development of the 

product and are thus using the term innovation in daily use. Many of them are also 

involved in innovation projects concerned with, among other things, how to improve 

implementation of innovations in the Saab product portfolio. The structural analysis 

of the informants’ answers resulted in two overarching themes with seven subthemes 

(Table 1).  
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Table 1 Themes and subthemes crystallised from the structural analysis of the interviews with 

managers in the company. 

Theme               Subtheme 

Novelty       Something new 

       New to firm 

       New to market 

       Combination of things to something new 

       New application of existing technology 

Value       Customer value 

       Product value 

 

The above themes and subthemes are presented in following sections, using 

quotations from the informants to highlight the key perceptions of innovation that 

arose from the interview material.  

 

In the analysis, the concept of risk in relation to innovation emerged as both an 

inhibitor and facilitator, which leads us to follow-up each of the above themes with a 

discussion on the role of risk in innovative practice.  

 

Novelty 

  The concept of novelty, i.e. the quality of being new, is inherent in the common view 

of innovation, and the informants in this study also closely relate their views of 

innovation to the term “new”. However, the informants have all alluded that there are 

many layers to that term, since novelty alone is not a good enough performance metric 

when building cars for an enormously competitive consumer market. In the interviews, 

they have highlighted the term within different contexts, which will be described 

below:  

 

Something new 

In the discussion of a general perception of innovation, one informant from Vehicle 

Engineering said that: 

 

“An innovation is when you create something new. Something that is improved from 

what I have today.” 

 

The informant includes both the words “new” and “improved” in the explanation. 

Another manager from Vehicle Engineering made a similar statement: 

 

“A new function, which is appreciated and noticed.” 

 

Both informants imply that an innovation is something new and better compared to 

what exists today. This is a common view among informants from different 

disciplines. As one informant from VLE expressed it:  

 

“It has to be new thinking to achieve something new or do something in a new way.” 

 

Similar to the previous definitions, this definition states that it should be something 

new, but adds that it could also be about doing something in a new way. An 
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innovation will then not only be a product or a function, it could also be a new activity 

or a new method. The same opinion came from an informant from Purchasing: 

 

“A product, a method or an activity which is innovative and which no one has devoted 

oneself to before.” 

 

Further, this informant added: 

 

“It has to be useful for humanity.” 
 

The notion of new and useful for humanity can be exemplified by the Saab Active 

Head Restraint (SAHR) system, which started as a joint venture project together with 

the supplier of the seat, another automotive company and two universities in Sweden 

with the aim of better understanding the circumstances around whiplash injuries. 

When the injury mechanism had been analysed, and a test method together with a 

crash test dummy had been developed, the companies went their separate ways to find 

a solution to the problem. Saab developed a head restraint that is moving upward and 

forward to catch the head as it begins to move backwards, which was documented as 

reducing the risk of serious neck injuries in rear-end collisions by 75%. 

 

This type of innovation projects could generally be perceived to introduce a higher 

degree of risk in the development projects. First, the resulting technology is entirely 

new and has thus not yet been used in the new context. Second, the methods and 

approaches applied in developing the product or technology are also often new and 

not previously tested within this specific context (e.g. new test methods). Third, 

developing products that are ultimately going to be used by people in a wide range of 

demanding traffic environments implies that the consequences could be severe if 

something goes wrong with the product in use. Safety is of utmost concern, and the 

whole notion of embracing risk in such a context is very challenging – it is not only a 

concern about lost time and money but, first and foremost, a concern about driver 

safety.  

 

Further, it seems like the novelty aspect could be somewhat relative. Even if most of 

the informants first mentioned “new” in the sense that innovation is equal to complete 

novelty, they later elaborated on their answers to conclude that innovation also could 

be a combination of known and/or new technologies, or application of known 

technology to a new use context, or even the introduction of technologies, processes 

and methods that have previously not been used within the company.   

As one informant from VLE expressed it: 

 

“The question is how new it must be to qualify as an innovation? It is more about how 

people perceive the news value.” 

 

New-to-firm and new-to-market 

When exploring the concept of novelty further, one informant from VLE reasoned 

about how novelty depends on context and how it differs depending on if you 

embrace an internal or an external perspective: 

 

“It does not have to be first on the market. It can be first for our company, but still 

bring some novelty to the customer.” 
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This means that the novelty aspect could also be related to how the technology or 

product is perceived by the customer. Something that is a new addition to this 

particular company could bring a considerable news value to the customer, and could 

therefore be defined as an innovation even if it exists in another company or market. It 

is interesting to note that the informants differ in their opinions on new-to-firm and 

new-to-market innovation. Another manager, also from VLE, stated that an 

innovation could be about the implementation of an existing technology that is not 

used in the automotive industry today, but add that if it has already been introduced in 

another car company it is not an innovation. The perception that innovation is about 

providing something new to the market is also expressed by an informant from 

Vehicle Engineering, although there is no explicit reference to whether or not the 

innovation has to be new to the world:  

 

“An innovation should be something new on the market…something nobody has made 

before.” 

 

Another manager from Vehicle Engineering explicitly mentioned the market 

perspective: 

 

“An innovation is something new - preferably new to the market.” 

 

However, the same informant continued: 

 

“In some cases it could be something done for the first time at the company.” 

 

The above statements imply a duality in the perception of innovation with regard to 

novelty to firm and novelty to market. Taking into account both the technical and 

market uncertainty related to radical innovations, we can assume that there is a higher 

risk involved with both new-to-market projects and new-to-firm projects, compared to 

incremental innovation projects. This is partly because the level of new knowledge 

that is required is high in both situations. While some new-to-firm projects can take 

advantage of existing benchmark technologies and existing feedback related to 

customer experience, differences in context can still mean that some of these results 

are of little or no use. If a technology does not previously exist on the market, the 

response from customers is non-existent, and experiences from other fields of 

application arguably do not add considerably to the understanding of the technology’s 

potential in a new context. 

 

Combination of things to something new 

Another perspective on novelty is the combination of new or known things to 

something new. Some of the statements made by informants on this topic include:  

 

“Combine things to get a new product or process.” 

 

“You combine to get something new.” 

 

“Produce something new that is better by combining two things.  

 

“Combine known things in a new way.” 
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This perspective was frequent in interviews with informants from Vehicle 

Engineering but was not highlighted by informants from other disciplines, which 

could relate to the company being technology-intensive and developing complex 

technical products (albeit for use by humans in a social context). Arthur (2009, p.19) 

notes that technologies inherit parts from the technologies that preceded them, and 

that new technologies must also come into being as combinations of what already 

exists. As noted earlier, the turbo is an innovation that is based on a technology that 

already existed, mainly in diesel trucks. The waste gate valve designed by Saab 

engineers was combined with turbo technology to reduce turbo lag and achieve a 

more reliable outcome. This example is also interesting from a risk perspective, 

because this was a project that was largely driven outside of the formal development 

process, by engineers that had a strong belief in the idea and were given enough 

freedom to explore a larger solution space. 

 

New application of existing technology 

Closely related to the combination of existing technology is the new application of 

existing technology, which means that technologies that already exist are brought into 

new application contexts. As two informants from Vehicle Engineering said: 

 

“…use something known in a new context so that it is perceived as an innovation for 

a new group of people.” 

 

“New, smart and simple, often with available and known technology – a new 

application by known technology.” 

 

Such an innovation perspective could also fit in the new-to-firm category, as one 

informant from VLE noted: 

 

“An application which is not used in our industry today.”  

 

One example of a Saab innovation based on the application of known technology in a 

new context is the headlight wipers. These wipers were already used to clean the 

windscreen so why not use the same technology to clean the headlights? Although it 

was difficult to foresee the market reactions on such an innovation, the introduction of 

headlight wipers ultimately affected the whole automotive industry since the ability to 

clean the headlights became a standard and law requirement. Similarly, various types 

of sensors used in the automotive industry, such as those used for rain detection, 

parking assistance or tire pressure monitoring, could thus be seen as new-to-market 

innovations, even if the technologies had been used in other industries for other 

purposes. Similarly, the accelerometer, proximity sensor and ambient light sensor 

used in the iPhone has helped revolutionize the way we use mobile phones today, but 

part of the innovation came from combining these technologies to create a whole new 

user experience. This point to the importance of not locking in to a specific 

technology to the extent that you lose focus on the need it fulfils or the experiences 

they stimulate.  
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Value 

  Understanding how customers perceive the innovations that Saab produce was a 

natural follow-on discussion in several of the interviews with people primarily coming 

from the Market, Design, and VLE domains. The discussions about innovation 

usually led into the second theme in the analysis – “value” – where the informant’s 

perceptions of innovation centred on the concepts of customer and product value. 

 

Customer and Product Value 

One informant from Market expressed innovation as: 

 

“Something that enhances the experience surrounding the brand, strengthen 

management of the car or give the customers benefits.” 

 

The informant continued the argument that the aim is to offer the customer something 

that provides benefits, which could be, for example, improved fuel economy. 

According to this informant, an innovation is something that strengthens the customer 

experience around what you offer in a way no one else has done before. One manager 

from Design defines innovation in a similar way:  

 

“Novelty which will give an increased value to the product and above all gives the 

customer added value.”   

 

The informant adds that from a design point of view it has to bring in something new. 

A new design of a wheel or a door handle is not defined as an innovation. The 

informant continued that customer value and benefit is essential and is something they 

have used as a definition of innovation. This opinion is similar to what one informant 

from VLE expressed: 

 

“It is from customer value you can identify if it is an innovation or not.” 

 

The informant further mentioned that an innovation is associated to something that 

could be communicated to the customer. Customers continuously expect new products 

and a new product that provides increased customer value will provide major impact 

as an innovation. The informant noted that there are innovations that customers do not 

see or directly experience and such innovations are more difficult to communicate. 

One such example is an improved crash beam which ultimately gives the customer 

better safety performance, but which is harder to communicate to customers compared 

to, for example, a night vision system, since the crash beam value is not experienced 

by the customer in the daily use of the car 

 

One of the complementary issues of discussion around value, as raised by some of the 

informants, was the difficulty of knowing what the customers will value in five to ten 

years. They realized a major challenge in being able to foresee the demands and needs 

of future customers, which is related to the risk of extrapolating current market trends 

and user experiences, assuming that these are stable in the long-term. While 

incremental projects, with a relatively short time-to-market horizon, could lean on 

market research, Trott (2001) means that market research could even prohibit radical 

innovations. Consumer research can just improve the understanding of what the 

customer thinks and does right now but cannot adequately predict how the consumer 

will act during different circumstances (King, 1985). 
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Embracing risk  

  Many informants have expressed that innovation is closely linked with creativity and 

daring to step out of the comfort zone. One informant pointed out that embracing risk 

is partly about adhering to the innovation strategy that you have committed to, even if 

the immediate results might not be as great as expected:  

 

“If you don’t dare to take risks and stand to made decisions it dries out the 

organisation.” 

 

Another informant also noted the importance of continuing on the explorative path to 

innovation, even if you find yourself in the highly uncomfortable situation of being 

faced with high ambiguity and uncertainty both with regard to what to do  next and 

what outcomes to expect: 

 

“To achieve successful innovations it is important to make uncomfortable decisions, 

which could be difficult since you do not know what you get and you will risk more.” 

 

In this context, embracing risk is not about completely disregarding risk and letting 

development teams run wild. The demands on efficiency will always be there, making 

it crucial for companies to deploy lean production and stage-gate approaches. 

However, these efforts should not be seen as aiming to diminish time for innovation, 

or to completely eliminate risk. Rather, such approaches could be seen as 

complementary ways to reduce waste of time and resources – thereby increasing the 

available capacity to focus on the core business of creating innovations. However, one 

needs to be aware that a too narrow perspective on lean and controlled approaches 

tends to overestimate the value of executing things according to plan, and 

underestimate the value of exploring fringe ideas that can turn into major business 

opportunities in the long-term.  

 

Related to the above quotes, the informants further said that it is important to dare 

making decisions about starting and running projects that come with a larger risk 

element, and having the tenacity and confidence to avoid terminating such projects at 

times of crisis. Partly, this relates to giving people the permission to work on their 

ideas, even if the return-on-investment is not immediate, to create time and resources 

for such creative work, and to encourage people to continuously challenge 

assumptions, conventions and “truths” as part of their everyday work. As one 

informant said:    

  

”Innovations happened because somebody was creative and not only did one’s job.”  

 

Keeping in mind the potential innovation aspects related to being lean, a lean 

organisation arguably has the tendency to focus more closely on the execution of daily 

business and pursuing incremental innovations, thus putting less attention to the 

exploration of advanced, long-term projects. There is a propensity to focus on here 

and now. This is a known problem in many companies, how to balance the relative 

potential of short-term and long-term success. As one informant expressed it:  

 

“When something happens, the long-term projects are no longer prioritised.” 
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Despite the lean movement in the industry there must be room for long-term projects 

with greater uncertainties. The long-time horizon will most likely result in an 

increased uncertainty and also a greater risk that the project can “fail” in the sense that 

the project results cannot be immediately implemented in a short-term car programme. 

Embracing risk shifts the perspective from talking about “failure” to talking about 

“learning” – building up knowledge and capabilities within the company, which can 

lead to the successful innovations in upcoming car projects. 

 

CONCLUDING REMARKS 
  This paper has discussed how managers from different disciplines within an 

automotive company perceive the concept of innovation and the relation between 

innovation and risk. The analysis of the informants’ answers resulted in two 

overarching themes, “novelty” and “value”, which were further broken down into 

seven sub-themes to highlight different facets of innovation that were raised by 

managers from different disciplines. While there were many similarities in the 

perceptions, the most striking differences related to; 1) innovation as being about the 

“combination of things to something new”, a perspective that mainly was found to be 

relevant by informants from Vehicle Engineering, and 2) innovation as being about 

increasing “customer value”, which was a common statement mainly by informants 

coming from the Market and Design domains.  

 

Several informants noted that risk taking is a success factor to achieve innovation, but 

they also acknowledged that there are several inhibiting factors that are in 

contradiction with this approach, such as limited time and money to explore new ideas 

in an increasingly lean environment, and a general tendency to focus on short-term 

rather than long-term effects in the face of crisis. 

 

The paper has highlighted the crucial challenge of how to effectively balance risk and 

opportunity. A risk can also be turned into an opportunity, and failure can be a way of 

learning through experimentation. With regard to balancing everyday engineering 

activity with innovative exploration activities, there is also a need to better understand 

how to position product development efforts, with regard to the exploit/explore 

dimensions, to invest in long-term opportunities, without risking short-term growth. 

 

MANAGERIAL IMPLICATIONS 

  The findings in this study can serve to raise the awareness of how people from 

different disciplines in an automotive enterprise might perceive the process, and 

expected outcomes, of innovation. For instance, it is important that managers are 

provided with a deeper understanding of the different layers related to innovation, 

such as the different connotations of “novelty” and “value” in different contexts. 

Further, managers need to increasingly recognize the importance of creating time and 

resources so that people can, in parallel with their daily business, be allowed to pursue 

new ideas and be encouraged to challenge assumptions and conventions. In summary, 

they need to embrace risk and regard short-term failure as an important learning 

opportunity to be able to build up knowledge in the company for long-term innovation.  

 

 

 

 

 



15 

 

REFERENCES 

 

Andreasen, M. M., & Hein, L. (1987). Integrated product development. Berlin: IFS 

(Publications) Ltd/Springer-Verlag. 

Arthur, W. B. (2009). The nature of technology: what it is and how it evolves. New 

York: Free Press. 

Benner, M. J., & Tuchman, M. L. (2003). Exploitation, Exploration, and process 

management: the productivity dilemma revised. Academy of Management 

Review, 28(2), 238-256. 

Bradbury, H. (2003). Action research: an opportunity for revitalizing research purpose 

and practices. Qualitative social work, 2(2), 155-175. 

Christensen, C. M. (2006). The Innovator's Dilemma:When New Technologies Cause 

Great Firms to Fail. New York: Collins Business Essentials. 

Clark, K. B., & Fujimoto, T. (1991). Product development performance. Boston: 

Harvard Business School Press. 

Cooper, R. G. (2001). Winning at New Products:Accelerating the Process from Idea 

to Launch (3 ed.). New York: Basic Books. 

Davila, T., Epstein, M., J., & Shelton, R. (2007). The creative enterprise: managing 

innovative organizations and people (Vol. 3). London: Praeger Perspectives. 

Dewar, R. D., & Dutton, J. E. (1986). The adoption of radical and incremental 

innovations: an empirical analysis. Management Science, 32(11), 1422-1433. 

Dougherty, D., & Hardy, C. (1996). Sustained product innovation in large, mature 

organizations: Overcoming innovation-to-organization problems. Academy of 

Management Journal, 39(5), 1120-1153. 

Drucker, P. F. (1998). The discipline of innovation. Harvard business review, 149-

157. 

Flanagan, T. (2007). Externalizing tacit overview knowledge: A model-based 

approach to supporting design teams. Artificial Intelligence for Engineering 

Design, Analysis and Manufacturing : AI EDAM, 21(03), 227-242. 

Garcia, R., & Calantone, R. (2002). A critical look at technological innovation 

typology and innovativeness terminology: a literature review. The journal of 

product innovation management, 19(2), 110-132. 

Jacoby, R., & Rodriguez, D. (2007). Innovation, Growth, and Getting to Where You 

Want to Go. Design Management Review, 18(1), 10-15. 

King, S. (1985). Has marketing failed or was it never really tried? Journal of 

Marketing Management, 1, 1-19. 

Leifer, R., Mcdermott, M., C., O'Connor, G. C., Peters, L., S., Rice, M., P., & Veryzer, 

R., W. (2000). Radical Innovation. Boston: Harvard  Business School Press. 

March, J. G. (1991). Exploration and exploitation in organizational learning. 

Organization Science, 2(1), 71-87. 

McDermott, C. M., & O'Connor, G. C. (2002). Managing radical innovation: an 

overview of emergent strategy issues. The journal of product innovation 

management, 19(6), 424-438. 

Meyer, M. H. (1997). The power of product platforms: building value and cost 

leadership. New York: The free press. 

Moore, G. A. (2004). Innovating within established enterprises. Harvard business 

review, 82(7/8), 86-92. 

Muffatto, M. (2000). Developing product platforms: analysis of the development 

process. Technovation, 20(11), 617-630. 



16 

 

O' Reilly, C. A., & Tuchman, M. L. (2004). The ambidextrous organization. Harvard 

business review, 82(4), 74-81. 

OECD (2005). Oslo Manual Guidelines for Collecting Data and Interpreting 

Innovation Data. Paris. 

Pavitt, K. (2005). Innovation Processes. In J. Fagerberg, D. C. Mowery & R. R. 

Nelson (Eds.), The Oxford Handbook of Innovation. New York: Oxford 

University Press. 

Popadiuk, S., & Choo, C., W. (2006). Innovation and knowledge creation: How are 

these concepts related? International journal of information management, 

26(4), 302-312. 

Randall, D., Harper, R., & Rouncefield, M. (2007). Fieldwork for Design. London: 

Springer-Verlag. 

Rittel, H. W. J., & Webber, M. M. (1973). Dilemmas in a general theory of planning. 

Policy Sciences, 4(2), 155-169. 

Robertson, D., & Ulrich, K. (1998). Planning for product platforms. Sloan 

management review, 39, 19. 

Trott, P. (2001). The role of market research in the development of discontinuous new 

products. European Journal of Innovation Management, 4(3), 117. 

Tushman, M., & Nadler, D. (1986). Organizing for innovation. California 

Management Review, 28(3), 74-92. 

Wheelwright, S. C., & Clark, K. B. (1992). Revolutionizing product development: 

quantum leaps in speed, efficiency, and quality. 

Womack, J. P., Jones, D. T., & Ross, D. (2007). The machine that changed the world: 

Free Press. 

Yin, R. (2009). Case study research: Design and methods. London: Sage Publications 

Inc. 

 

 



 Paper B 
Exploit and Explore: Two ways of catergorizing 
innovation projects. Åsa Ericson and Åsa Kastensson. 

Proceedings of the 18th International Conference on 
Engineering Design, August 15-18, Copenhagen, 

Denmark, 2011.  

 

 
 

 

 
 

 

 

 
 

 

 
 

   

 

 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 





 
 
INTERNATIONAL CONFERENCE ON ENGINEERING DESIGN, ICED11 

15 - 18 AUGUST 2011, TECHNICAL UNIVERSITY OF DENMARK 

 

ICED11  1 

EXPLOIT AND EXPLORE: TWO WAYS OF 

CATEGORIZING INNOVATION PROJECTS 

Åsa Ericson1 and Åsa Kastensson1  
1Luleå University of Technology, Sweden 
 

ABSTRACT 
Innovation is vital to companies, but also difficult to perform since there are many ways to approach 

the subject. Typically, a balance between all issues related to innovation is suggested in literature. The 

empirical study presented in this paper elaborates on two strategies for innovation projects, namely to 

exploit existing solutions and to explore a market to develop breakthrough solutions. This is done for 

the purpose to discuss management implications, and thereby also make those transparent for 

innovation projects. The result indicates that managerial implications for radical innovation projects 

are to provide internal legitimacy for the projects intentions, to provide for a clear view of balancing 

aspects by using concepts that fit into opposite ends on a continuum, and to preserve a rich 

information base about users.  

Keywords: Innovation, concept development, innovation projects, engineering management 

1 INTRODUCTION 

Innovation is commonly emphasized as utterly important for companies to stay competitive. A 

company‟s ability to introduce new products and services is a key success factor for sustaining a 

competitive advantage [1]. However, it is also argued that companies are lacking methods, tools and 

processes to scan markets and to find opportunities beyond their existing businesses [2]. Even though, 

as sometimes described in success stories, innovations can spur out from a moment of creativity, firms 

cannot survive waiting for this to happen. Rather, innovations have to come from conscious, 

purposeful and hard collaborative work. But, such work is also complex in its nature. When should the 

team think „out of the box‟ and when should they think „inside the box‟. How can they intentionally do 

that? What internal sources should be used? Where to find the needed external ones? How could these 

benefit the project? Where can we find innovation opportunities? Why searching for opportunities? 

And, how high are the risks? These are just a few examples of questions from which an innovation 

project embarks. Typically, at the early starting point for innovation projects, very little information is 

accessible, and thus can be described as a wicked design problem [3]. The team members should from 

this ill-structured situation find guidance for what they should do and who the users might be [4].  

Typically, product development rely upon an idea that lead-users [5][6], or early adopters [7] e.g. 

users finding their own solutions to problems, could contribute to innovation practices. A 

recommended approach to guide innovation efforts is to find and understand human needs [9]. Many 

years ago, it was suggested that engineers, product developers and designers should interact, observe 

and talk with people since they are the ones that should find solutions [8]. This has been a hard sell, 

but as qualitative approaches has gained interest and also respect in development firms, understanding 

user needs has become part of the engineers‟ responsibilities [9].  

The implementation of qualitative human-oriented approaches in the field of engineering, in turn 

introduces possibilities for structured innovation processes. Two main types could be discerned, one 

that support a stepwise, incremental, change and another that support disruptive, radical change [10]. 

Managers in product development organizations have a challenge in a “mental balancing act” of 

exploiting existing capabilities and exploring radically new products and services. That is, companies 

have to look backward attending to what is, and have to prepare for the future [11].  

In this paper, incremental innovation and radical innovation projects in a manufacturing company are 

studied for the purpose to discuss management challenges, and thereby also make those transparent 

for innovation projects.  
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2 METHOD 

The study in this paper is part of a research project, which aims to contribute to an increased 

comprehension of how the company manage innovation projects (descriptive research focus) and how 

they can improve the implementation of innovations (prescriptive research focus). The company has a 

background as a leading firm of technological innovations and is active as a producer of high durable 

consumer products. Recently, the company has gone through a stage of re-organisation and new 

ownership. The company is adapting to the principles of lean production [12] in order to create 

efficient development and manufacturing processes. In line with this, a main concern is how to 

implement all great ideas/innovations in the products. As is, many ideas do not reach the 

implementation stage.  

In general, the approach to generate data is inspired of an action research approach [13][14]. Being 

closely linked to the day-to-day practices enables an action research approach, thus the research 

project is a joint academia-industry project where open access is provided. Basically, action research is 

performed when the connection between theory and practice is sought for, and when such 

understanding is wanted to bring about changes. The researcher and the company representatives 

should cooperate in the transformation processes. The research project has been active for two years. 

In particular, the study presented in this paper investigates an as-is state, i.e. resulting in a description 

of what is perceived by the respondents. Thus, data is qualitative in its nature. Data has been generated 

in a focus group workshop which focused on the topic of explore and exploit [15][16] approaches of 

innovation projects. The six participants were homogeneous in such terms that they were engineers 

(from the same company), had a position as project managers and were assigned to perform innovation 

activities. Each participant was a manager of a certain area and worked in projects that are defined as 

dealing with advanced technology. One of the authors of this paper acted as a moderator for the 

workshop. The workshop lasted for 2.5 hours.  

The explore/exploit model [16], which is explained in more detail in section 3 in this paper, was 

adapted to be used as a template for categorization of the projects, but also to direct the work towards 

the topic. The redesigned model used in the workshop is described in detail in section 4. The 

workshop started with an introduction of the model, as well as a framework of innovation theory to 

clarify the topic. After this, the participants were allocated time to work individually to categorize 

their projects as fitting best into either the „explore‟ or the „exploit‟ area. There is a methodological 

benefit of such an approach, namely that domination by one person in the group is delimited [17]. But 

also, since no preparation beforehand was asked for, this time allowed the participants to come up to 

speed with the topic and their individual contribution to the study.  

A first analysis of the data generated in the workshop was done in cooperation with the participants. 

The workshop ended with a summarising dialogue, which had a two-folded result. First, it located and 

mapped the internal projects and provided an additional company specific view on these. Second, it 

served as a base to identify challenges for innovation projects and innovation teams. The latter result is 

accounted for in this paper.  

3 INNOVATION: A THEORETICAL POINT OF VIEW 

From an engineering perspective, innovation is typically described as a new product that has reached a 

market. Though, from a managerial perspective a description of innovation highlights the efforts to 

create purposeful, focused change in an enterprise‟s economic or social potential [2]. By this 

definition, not only products, but also processes and methods can be innovations since they can 

contribute to the firm‟s economic potential. For example, Popadiuk and Choo [18], describe 

innovation as an idea that is transformed into a product, process or service that has been 

commercialized. New technology or a combination of technologies that offers worthwhile benefits is 

yet another way of describing innovation [19]. The Oslo Manual [20] set a minimum requirement for 

innovation, i.e. the product, process or method must be new to the firm and/or new to the market. 

From this quick browse of definitions it can be seen that innovation points in at least two directions. 

The first direction highlights the efforts, the processes and activities of innovation, and the second 

direction points at the outcome of those efforts, e.g. ideas, products, services, processes, methods, 

technologies. Both these roughly settled directions have „new‟ in common, that novelty can be both 

internal (new to the firm) and external (new to the market). Also, a purposeful change in the firm‟s 

economic and social potential and the word „commercialized‟ indicate what the efforts and/or the 

result should do. Accordingly, innovation can point to the activities a team perform and/or to the 
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outcome from the activities. Those activities and/or the outcome have to fulfil some degree of novelty, 

and have to be beneficial for someone.  

 

3.1 Innovation types 
Despite the descriptions of innovation as an intertwined concept, presentation of innovation types or 

categories often focus on the outcome. For example, Jacoby and Rodriquez [16] suggest three basic 

types of innovation outcomes, Figure 1. 

 

 

Figure 1. Three basic types of innovation outcomes, from [16] 

Looking at Figure 1, the explanation of the three types can be seen:  

 

1. Incremental innovation – existing users and offerings. 

2. Evolutionary innovation – existing users and new offerings, or new users and existing offerings.  

3. Revolutionary innovation – new users and new offerings.  

 

In addition, it is suggested that these different innovation types require distinct approaches. For 

example, the opposite corners in Figure 1, incremental and revolutionary innovation have distinct 

intents, processes and outcomes. Incremental innovation requires people and processes possessing an 

execution focus. A team for incremental innovation projects is, for example, supported by skills in 

detail design documentation and navigating through the decision points in classic stage-gate 

development. Further, the time horizon for the knowledge that is created in these activities is near term 

[16]. Revolutionary innovation requires people and processes possessing an exploration focus. To 

support the revolutionary innovation project, the team needs to, for example, have capabilities to 

understand people, their contexts and goals, but also skills to scan internal and external trends. The 

tools needed for exploration are totally different, e.g. storytelling to visualize strategies, three-

dimensional prototypes such as role-plays. The output of exploration activities is normally a number 

of qualified set of options and a plan for further investigations and implementation, thus having a long 

term time horizon [16]. A company‟s ability to simultaneously exploit and explore enable it to adapt to 

changing conditions [15], thus makes it viable over time. This ability is commonly referred to as 

ambidextrous thinking [15].   

If the concept of innovation is related to the notion of radicalness [21], the perspective widens to also 

consider the knowledge needed. Incremental innovation could then be described as containing a low 

degree of new knowledge, e.g. as in a case of minor improvements or adjustments of an existing 

product [21]. Conversely, radical innovation contains a high degree of new knowledge, e.g. as in a 

case of entering a new market and new users. The concept of radical innovation is similar with 

revolutionary innovation as described by Jacoby and Rodriquez [16]. 

Radical innovation projects tend to have unpredictable results, and involve a higher degree of 

uncertainty and risk. But, the potential rewards are also higher [22]. In general, large companies 
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emphasize incremental innovations since they bring about low risk and anticipated reward [23]. So, 

still, it is argued that executives in large firms are not familiar with the processes of radical innovation, 

resulting in poorly managed projects [22].  

In light of this, two types of innovation, incremental and radical, can serve as end points on a range of 

different types. In turn, these require to be managed differently. Design thinking [24] emphasizes a 

different approach to management of innovation projects, and by that the art of innovation focus more 

on activities and processes than the outcome. In particular, design thinking builds on emphatic and 

human-centered logic to explore user needs and markets [9].  

3.2 Relationship between growth and innovation 
Innovation projects must have an economical benefit for companies, otherwise the time, efforts and 

capital spent on them goes to waste [16]. Jacoby and Rodriquez [16] suggest a tool to understand the 

ways a company can grow, i.e. benefit from innovation.  

 

 

Figure 2. Ways to grow, from [16] 

In Figure 2, the left lower corner, the companies existing assets and capabilities (offerings/users) could 

be the bases for growing, cf. incremental innovation. The upper right corner represents revolutionary 

innovation activities, and the left upper and right lower corner represents evolutionary innovation 

activities. In the „Ways to Grow‟ diagram the word users are used instead of market. This is done 

because a market is perceived as the sum of real individuals. Since the objective of innovations is to 

create value which make life better for people, it is supportive to picture a face, a person, and by that, 

empathy for a persons‟ needs and behaviour [16].  

3.3 An exploit or an explore strategy to innovation  
Jacoby and Rodriquez [16] propose any innovation project to start uncover what kind of perspective 

the individuals and the organization are applying, i.e. innovation bias. From their work at the design 

firm IDEO they have found three types of biases (p.11):  

 

1. Human: “How might we become more relevant to people outside our existing markets?” 

2. Technology: “How might we leverage this new technology in the marketplace?” 

3. Business: “How might innovation allow us to grab share from our competitors in this growing 

new market?” 

 

Point 1 in the list, is concluded to be solved at early stages in the process to provide attractive user 

value propositions. Uncovering user needs, not only product requirements, is essential in that process. 

Point 2 and 3 in the list, are vital in any innovation project, but they are viewed as lenses to enhance 

and refine the user value proposition as the innovation activities unfold [16]. From this, three 

perspectives for exploring and exploiting innovation activities can be identified, the recommendation 

is to balance all three. Jacoby and Rodriquez [16] suggest that innovation effectiveness can be 
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maximized if a firm “…understand your desired outcome and then match people, capabilities, and 

processes to the task at hand.” (p.15). 

Examples of variables for exploitation are: refinement, choice, production, efficiency, selection, 

implementation and execution. Examples of variables for exploration are: search, variation, risk 

taking, experimentation, play, flexibility and discovery [25].  Accordingly, the variables indicate two 

distinct strategies in the management of innovation projects.  

3.4 Innovation projects 
A comparison between project management and the management of innovation projects shows that 

there are issues to consider. Typical, project management of a regular project is described as starting 

from a settled (shared) goal, and there are a lot of tools and techniques to make the process more 

effective [26]. On the contrary, innovation projects embarks from a vaguely defined idea, cf. wicked 

problems [3] or fuzzy front end [27]. A first activity for the team is to create a shared design vision; 

they have to find out what to design, what it should do and who should use it, as well as in what 

circumstances [4]. This initial stage of innovation project is more experimental and exploratory, and it 

rarely follows linear guidelines. Further, failure is a built-in possibility, which make the team more 

active in their risk management [26]. Typically, the idea of an innovation project needs to be sold to 

top managers, in contrast to project management that normally is a request from higher levels [26]. So, 

innovation projects are not only challenging the teams‟ creative skills, but also their managerial 

competences.  

3.5 Innovation opportunities 
Innovation is hard and focused work, but commonly processes for innovative work is lacking in 

organisations. Reasons for that, could be, as discussed above, that the processes as such is not strict 

linear [26], thus not straightforwardly captured in guiding process models or hard to align with 

established procedures. Nevertheless, processes of finding innovation opportunities include 

methodological and hard work [2]. Drucker [2] suggest seven kinds of situations for innovation 

opportunities (pp.96-100), these are:  

 

1. Unexpected Occurrences – “it should not have happened”.  

2. Incongruities – clash between assumptions and realities. 

3. Process Needs – individual needs put into a larger context. 

4. Industry and Market Changes - questioning the way the market is approached, defined or how 

the firm is organized to serve it. 

5. Demographic Changes – happen much more quick than believed.  

6. Changes in Perception – seeing the glass as half full or half empty, two sides of the same coin 

but the preferred mood have an affect on the reality. A change in mood is concrete and can be 

defined. 

7. New Knowledge – longest lead time of all innovation, not one kind of knowledge, but many. A 

lot of talk, but little action, until all elements suddenly converges. 

 

Yet, to benefit from these opportunities, any firm has to have processes that inspire creative work, 

knowledge sharing and learning processes.  

4 MAPPING OF INNOVATION PROJECTS 

The models of Jacoby and Rodriquez [16], „ways to grow‟ and „innovation outcome‟ (Figure 1 and 2 

in this paper), was redesigned before the performance of the workshop to fit the purpose of it. The 

intention was to generate the engineers‟ perception of the projects for advanced technology 

innovations and in which category of explore and exploit they could best fit into. The redesign of the 

models was done because we found them too focused on business management, for example by being 

built on existing and new offerings. There were concerns that the word offerings could make the 

respondents mapping their projects according to a sale perspective, instead new market and existing 

market was chosen on the base to spur an engineering point of view. But, also the existing and new 

users were replaced with existing and new technology, mainly due to the assumption that this would 

make the mapping easier for the respondents. Further, in hindsight, it is likely that the literature on 

incremental and radical innovation affected the redesign of the two-by-two model. Typically, literature 
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on those concepts describe radical innovation as new market and new technology, and incremental as 

existing markets and existing technology [10].  

Hence, the explore and exploit corners in the two-by-two model that was used in the workshop 

evolved from Jacoby and Rodriquez [16] models, but also from innovation management literature. The 

revolutionary innovation outcome is described using the idea of exploration, and the incremental 

innovation outcome is described using the idea of exploitation. The evolutionary innovation outcome 

was omitted from the model, since it was out of scope for the purpose.  

Hence, the two-by-two model that was first presented in the workshop consisted of the dimensions: 

new market/new technology represented by the word „explore‟, and existing market/existing 

technology represented by the word „exploit‟, see Figure 3.  

 

 

Figure 3. The initial model, adapted from [16] 

The workshop was initialized with a short presentation of innovation as described in literature, the 

focus was on radical/revolutionary and incremental innovation outcomes. After this, the model (Figure 

3) was presented. To explain the difference between explore and exploit, March [25] variables was 

used. Hence, exploit was described using the words: refinement, choice, production, efficiency, 

selection, implementation and execution. And, explore was described using the words: search, 

variation, risk taking, experimentation, play, flexibility and discovery. The intention of this 

presentation was to provide for a common ground for mapping the projects.  

In order to understand the task they were assigned, the respondents started to discuss the model. First, 

they suggested a change of „market‟ into „users‟ due to dealing with users directly rather than markets. 

Thus, the respondents were reasoning in a similar way as Jacoby & Rodriquez [16]. Namely, that in 

their daily practices they try to understand people/individuals, those people‟s point of view and how 

those people would appreciate the innovation. 

Second, even though, the term technology is used to assign specific projects within the company, the 

respondents suggested altering „technology‟ into „functionality‟. This provided a more focused view 

on what the respondents is striving to achieve when performing innovation activities. In relation to 

users the focus on functionality was suggested to describe a link between users and their needs, i.e. 

users need a specific functionality rather than require a specific technology. Also, the respondents 

discussed that there are users that actually are actively searching for new technology (cf. lead-users [5] 

and early adopters [7]), but emphasized that those were few in comparison to the common user. The 

respondents concluded that a focus on „functionality‟ provided them to go beyond the technology at 

hand (existing solutions) and made them more innovative, yet also making it more difficult to judge 

the value of the projects.  

Third, the respondents proposed changing „existing‟ (technology) into „expected‟ (functionality) to 

describe the exploit corner in the model. The respondents are managers, but also engineers; they are 

developing concepts, solutions and products. They perceive that even though they might start 

innovating from an „existing‟ solution, their efforts in the projects are aimed to add novelty to that 

solution, e.g. improve a feature on a component. The word „expected‟ describes that such improved 
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solution starts from a specification describing the expected outcome of the project, or what users are 

expecting from the solution.   

And, forth, the respondents suggested to replace „new‟ (technology) with „excited‟ (functionality) to 

describe the explore corner in the model. The respondents explained that „new‟ does not indicate a 

fulfilment of some kinds of user needs, and it was discussed if novelty could point in different 

directions, e.g. new to the world, new to company or new to users. It was also discussed that only 

because something is new it does not by default provide added value to the users. Instead, „excited‟ 

was decided to capture the idea that innovation projects should be desired by users and that users 

should be thrilled by it, i.e. wants to buy the product rather than have to be talked into buying it.  

Thereby, the initially suggested model was redesigned by the respondents rendering a second two-by-

two model. The new model consisted of the dimensions new users/excited functionality represented by 

the word „explore‟, and existing users/expected functionality represented by the word „exploit‟ (see 

Figure 4). 

 

 

Figure 4. The second model, refined by the respondents 

Satisfied with this new agreed model, the participants were first asked to take a moment and 

individually reflect on where their projects could best fit in before presenting it to the group. One after 

another a total of 29 projects were displayed and presented by their respective manager as either 

exploit or explore projects. Some of the projects spurred a discussion when they were displayed on the 

model, for example one respondent presented a project as a typical exploit project. Upon which 

another respondent commented:  

 
”Are you sure of this classification? When talking about it, it could as well be explore. 

What you described is really an exciter.” 

 

The respondent continued to explain that he denoted the project as including experimentation since the 

concept was untried within the branch. If succeeding, the company would be first on market with the 

idea, so it was agreed that the project should be mapped as an explore project instead. Finally, 11 

projects were perceived as explore, and 18 projects as exploit. The respondents reacted on the result:  

 

“This is not so bad. It is really good! It seems like we have a balance between the 

projects.”   

 
After some seconds, enjoying the satisfactory result, one respondent raised the question:  

 
“How do we know that 11-18 is good? Maybe 18 explore and 11 exploit is a better 

balance?” 
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From these reflecting questions, the respondents discussed the matter. The respondents realized that 

exploit projects are necessary to reach near-term goals, but those projects will not increase sales 

figures, i.e. provide growth. Explore projects are long-term investments for future survival, i.e. 

potential money-makers. One of the respondents first found the thought to only work with explore 

projects and radical/revolutionary innovations, as appealing, but at a second thought he changed his 

mind:  

 

“In my world, we should only work with such projects. If so, we would be way ahead in 

all projects. But, those projects are really heavy to run; we might not cope to run so 

many of them.” 

 

From this, the respondents started to discuss how explore/radical/revolutionary projects have to be 

managed. The projects‟ conditions were described, as having an outcome/result that was 

unpredictable, and having a higher degree of risk and uncertainty. Many of those projects was 

expected to fail, and the respondents said that it has to be accepted that maybe only one project out of 

ten will succeed and will be implemented in future products. The fact that explore/racial projects need 

to be managed differently than exploit/incremental was discussed in the workshop. Over the years, the 

company have tried different strategies for working with long-term innovation projects, e.g. managed 

within the established development processes or managed outside it, rendering a perception that their 

work is considered to be fuzzy and not productive (at least from time to time perceived so by the 

respondents). The respondents expressed that their explore projects include reasoning and activities 

which are abstract in the sense that they are explorative and include radical non-existing ideas. This 

makes it not straightforward to communicate „productivity‟ and „clarity‟, and sell the ideas internally. 

The respondents concluded that if only running explore/radical innovation projects, they would 

probably loose the grip of reality, i.e. the connection to the detail design and realization of the 

innovations. At worst, they said, they would be considered as “spaced-out chaps”.  

5 MANAGERIAL IMPLICATIONS AND CONCLUDING REMARKS 

The idea that explore/radical innovation projects insist on being differently managed is expressed both 

in literature and in empirical studies. Projects that are based on an exploit/incremental approach seem 

to fit into established, and often stage-gated, product development processes. For example, words 

describing an exploit/incremental project could as well be used to describe product development, e.g. 

refinement, choice, production, efficiency, selection, implementation and execution [25]. The input for 

exploit/incremental activities is defined, and the outcome is also in a way clear, cf. the respondents‟ 

change of „existing‟ to „expected‟ in the two-by-two model. Hence, the processes are evident for the 

incremental innovation team and could therefore guide their activities. Further, the decision points 

(gates) might be more appropriate for exploit/incremental projects, due to focusing facts, figures, 

measures and so forth. By this argumentation, the intention is not to explain exploit/incremental 

activities as easy and straightforward, rather that these activities are commonly more established in 

manufacturing companies since they align with product development activities. Exploit/incremental 

activities do include several tough choices and trade-offs, yet the near-term time horizon could provide 

a sense of confidence for managers. Also, starting from what is „existing‟ or „expected‟ could make 

risks more transparent.  

The input for explore/radical activities is ill-structured, consequently the outcome is vague and, also, 

its value is judged by users, cf. the respondents‟ change of „new‟ to „exited‟. This indicates that the 

activities in explore/radical projects might insist on a process that firmly addresses users and/or their 

needs in more abstract terms than understanding what they expect/require of the product. An 

explore/radical project seems to benefit from managing richer user information to inspire the 

innovation activities. For example, replacing the product biased questions; “What do you like about 

this product?” or, “What do you dislike about this product?” with more open questions; “Could you 

tell me something about your lifestyle?” or, “What irritates you the most?”. 

From this discussion and analysis, new questions arise. The decision points (gates) that are appropriate 

to manage exploit/incremental projects now seem to challenge explore/radical projects, facts, figures, 

measures and so forth are not readily available in the beginning. Could this have the implication that 

explore/radical projects are killed in the first gate? Or, that they transform into exploit/incremental 

projects? Starting from users and their reality, disregarding existing solutions to open up the design 
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space and to think „outside the box‟ seems to not fit into established product development processes. 

Yet, it should be noted that the intention with this argumentation is not to emphasize explore/radical 

activities as calling for a “spaced-out” approach, rather that the long-term time horizon in relation to a 

fear of failure could hinder the design of breakthrough products.  

 

To conclude, an empirical study where company representatives locate 29 in pipeline advanced 

technology projects into a two-by-two model of explore/exploit has been presented. Also, the 

respondents‟ efforts of adapting the model into their context have been outlined. This was done for the 

purpose to discuss management challenges in innovation projects. Based on this, three managerial 

issues for innovation projects could be highlighted: 

 

1. Making the project intentions apparent seems vital to be able to communicate it internally (and 

externally). This is particularly important to provide legitimacy for explore/radical innovation 

activities.  

2. Despite not being a true view of reality, branding and mapping projects as opposites, e.g. exploit 

or explore; or incremental or radical, could support managers to find a balance between near-

term and long-term innovation goals.  

3. A user-oriented approach is at the heart of explore activities, but generates a rich variance of 

user information. In explore/radical innovation projects preserving this variance are vital for 

breakthrough products, hence it cannot be managed as in product development.  

 

In the course of this study, a number of future research efforts have been identified. Risk management 

have not been in focus in this study, yet utterly important. In particular, for radical innovation, risk 

taking is part of the approach, though in a conscious and active way. Learning by failure and lessons 

learned approaches are very interesting in this context. How can this be done to inspire exploration 

activities? Further, user information acquisition in a solution free way is a challenge for engineers, i.e. 

the generation of qualitative data about humans to learn from them, in opposite of collecting 

preferences for a certain product. Research about methods and tools that increase such confidence 

among engineers is needed.  

Finally, for our own research efforts we have identified in-depth studies of decision criteria for 

explore/radical innovation project as the next step.  
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Abstract 
Manufacturing companies continuously deal with innovation in terms of new and 

complex products, stemming from creative ideas in the development process. However, 

many of these ideas are cancelled, mainly in gate meetings, making this an interesting 

topic to study further.  

The purpose with this study is to understand why technologies are cancelled in gates and 

on which basis managers make their decisions.  

The paper is based on a qualitative study from the automotive industry with in depth 

interviews with six people in different roles from two car projects.  

The most common reasons for projects to stop were time, cost and technology readiness. 

It is important to weigh the risk with a new technology versus its value for the customer.  

Gut feeling is an important factor when evaluating projects. Managers need to understand 

this role of intuition and query for this subjective information in addition to the objective 

measures.  

 

 

1. Introduction 
The ability to provide customers with innovations will make companies successful and 

offer competitive advantage. Thus, it is commonly discussed that innovation is important 

for companies to succeed in a global and competitive market (Davila, Epstein & Shelton, 

2007; Tidd, Bessant & Pavitt, 2001). Increasing environmental concerns are even 

stronger incentive to innovate. Environmental regulations are placing immense pressure 

on manufacturing industries and this pressure will undoubtedly increase in the future. 

This will challenge the companies‘ innovation capabilities. It will require entirely new 

solutions and thinking to develop products that meet the demands that will apply in the 

future. For certain industries, this may mean a paradigm shift in terms of new 

technologies, products and processes (Christensen, 2006).  

 

Manufacturing business to consumer (B2C) companies, for example in the automotive 

industry, are required to deal with increased technical complexity but also complexity 

related to the development process, such as, by assuring decreased lead times and an 

increased social complexity in the design team, among other things, by involving more 

disciplines. Generally, this kind of innovation context has to make use of cross-functional 

teams (Wheelright & Clark, 1992), perform more tasks in parallel (Andreasen & Hein, 

1987) and make decisions based on preliminary information (Flanagan, 2007). Further, 

there is a challenging interface with the customer. Customers often find it difficult to 

express their expectations on future products, even if they know what they like with 

today‘s versions (Clark & Fujimoto, 1991). The difficulties in predicting future needs 



make it challenging to choose which innovation project to pursue.  

 

Innovating is associated with creativity and idea-generation but the ideas have to be put 

to work. The ability to implement the ideas as innovations is a major concern (Levitt 

2002). There are numerous examples of ideas that do not reach an implementation stage.      

Innovation projects are evaluated and assessed in decision gates (Cooper, 2001) for 

further implementation in the products. In the gates, decisions are made about the future 

of the innovation projects. Currently, innovations are cancelled in or in front of the gates. 

Therefore, decisions made in the gates are of major importance for future implementation 

of new ideas.  

The purpose with this study is to understand why technologies are cancelled in gates and 

on which basis involved managers make their decisions. 

 

This paper aims to contribute to theory with empirical data from the automotive industry, 

but also explore on which ground decisions are made. 

First, the methodological approach for this case study is outlined, with notes on the 

industrial context, as well as on the research method applied. Thereafter, the relevant 

theoretical areas are reviewed to provide a basis for the paper, followed by the main 

empirical findings of the study, focusing on relevant aspect of the gate. Finally, the 

results are discussed, and notes on conclusions and managerial implications are provided.   

 

 

2. Methodological approach 
The study in this paper is part of a research project that aims to contribute to an increased 

understanding of how the company manage innovation activities, and how they can 

improve their management. The company has a background as a leading firm of 

technological innovations and is a manufacturer in the automotive industry.  

Recently, the company has gone through a period of re-organisation and new ownership. 

The company is adapting to the principles of lean production (Womack et al., 2007) in 

order to create efficient development and manufacturing processes. In line with this, a 

main concern is how to implement new ideas and innovations in the products. Currently, 

many ideas do not reach the implementation stage. New technologies are stopped in or in 

front of the gates. The development process within the company is a stage-gate process 

(Cooper, 2001), which consists of several stages where each stage composes several 

activities needed for the progress of the project. To be able to move on to next stage the 

project must pass a gate, where specific deliverables for that gate are needed. Here, the 

output from the gate will be a ‗green‘ or a ‗red‘ decision, where green means that the gate 

will be open and red that it will remain closed.  

To achieve the stated purpose, a qualitative research approach was adopted, as the focus 

is on gaining a deeper understanding of a real-life context (Yin, 2009). The research 

methodology is inspired by an action research perspective meaning, among other things, 

that the research is grounded in lived experience, and that the researcher works with—

rather than simply study—people (Bradbury, 2003). The goal of the research is that the 

outcome of the research could be implemented in the environment that is under study but 

also to generate new knowledge within the field (Checkland & Holwell, 1997). 



The data was derived from semi-structured interviews with an open-ended character (Yin, 

2009) with managers from two different projects within the company. Interviews as a 

method of data collection provides a greater breadth due to its qualitative nature (Fontana 

& Frey, 1994). The choice of two different projects as two cases increases the external 

validity, and thus the possibility to generalize the results, by comparing the two cases 

(Yin, 2009). Both projects are product projects that are characterized by complexity both 

in terms of components, systems and functions, and thus the decision-making, but also 

because these projects involve many people from different functional areas and 

departments, and have a relatively long time frame. Case 1 is an ongoing project and case 

2 is a finalised project with a launched product on the market. These are hereafter 

denoted as project 1 and project 2, respectively. A significant difference between them is 

that the company has undergone major changes during the time the projects have been 

running, from a company with globalised product development to a small independent 

manufacturer.  

In total, six informants were interviewed, where each interview lasted on average for one 

hour. The informants represented three complementary areas with different 

responsibilities in the gate process; Project Management, Chairmen of the Steering Group 

and Portfolio Planning Management. They were selected on the basis of having long 

experience within the company—more than 10 years—as well as within their respective 

role, thus being accustomed to their roles from many previous development projects.  

The project leader is responsible for new programs and thus the information available 

before a gate as a basis for decision-making. He prepares all necessary material for the 

specific gate and is responsible for the content. This preparation is done together with the 

project group. The project leader has mandate to do internal balances within the project 

as long as the project reaches its overall goals.  

The chairman of the decision board is responsible for the program and reports directly to 

the CEO. He decides if the gate should open.  

The manager of portfolio planning is responsible for new technologies, to make sure 

there is a balanced technology list.  

The rationale for choosing these informants is to perceive different aspects of decision 

making in a gate because these informants represent three diverse roles ―around the 

table‖ at a gate. This means that results of the study are highlighted from complementary 

viewpoints, thus promising to provide an increased and deeper understanding of the 

gates. 

The data from the interviews were recorded and partly or fully transcribed into plain text. 

The interview questions were grouped into different topics, in order to search for themes 

(Miles and Huberman 1994) that could be compared with theory, which will increase the 

external validity (Yin, 2009). To aid this analysis, a table was created with relevant 

comments from informants, divided between the roles but also between the projects. A 

cross sectional analysis of the material was performed and the data was reduced (Miles 

and Huberman, 1994) by forming a number of themes from the analysis of the material. 

Additionally, in the analysis results from previous investigations of similar nature, by one 

of the authors, in other industrial sectors were drawn upon to validate the results further, 

as well as make sense of the information found.  

 

 



3. Theory 
3.1 Stage-gate  

The stage-gate process (see Figure 1), developed by Cooper (Cooper, 2001), is a process 

that could be defined as a roadmap for the phases and control gates that project leaders 

and teams use to move through when proceeding the project from idea to launch. Each 

stage consists of specific activities with the purpose to develop the product from one gate 

to the next. Cooper (2008) expresses these activities as information and knowledge 

creation that brings input to the gate. The progress of the project is evaluated and 

compared to the predefined criteria at a gate. To open the gate all the criteria has to be 

fulfilled (Cooper, 2008). Cooper (2001) defines four options for the project at a gate; 

‗go‘, ‗recycle‘, ‗hold‘ and ‗kill‘. 

 

 
 

Fig 1. Stage-gate process, adapted from Cooper (2001). 

 

By dividing decision making into sequential events (i.e., gates), the risk with new 

products is expected to be reduced since the project will be evaluated during each gate 

and could be stopped, or killed, if it is not successful (Christiansen & Varnes, 2006). 

According to Cooper (2001) the decisions at a gate must have a standardised format to 

undertake rational decision making. Decision making at gate meetings are supposed to 

follow the rational model for decision making (March 1999).  

 

3.2 Evaluation criteria 

In product development, there are typically three sets of evaluation criteria: market 

criteria, product criteria and financial criteria (Ronkainen 1985), that is considering if 

there is a market for the product, if the concept can be transformed into a product, and if 

the product can be produced in a profitable way, respectively. In addition to these, 

Tzokas et al. (2004) also identified process and intuition as criteria dimensions.  

During the course of a product development project, the criteria will change and in 

particular the relative importance of them will change (Ronkainen 1985, Hart et al. 2003; 

Tzokas et al 2004).  

Hart et al. (2003) also found similar indications, where more implicit and product-level 

criteria were more important in the earlier gates, and more business-level criteria gained 

importance in the later gates:  

 

“…some criteria were used more often in the early gates of the NPD process (for 

example, technical feasibility and intuition), while other criteria were more often used in 

later gates of the process (for example, sales in units, meeting profit objectives and 

margin).” (Hart 2003, p. 28) 



 

Intuition is particularly important in the early phases, due to the amount of uncertainties 

that typically is in early phases of projects (Hart 2003).  

Hart et al. (2003) also found that professional training of decision makers in terms of 

functional areas influence which kind of evaluation criteria is being used, indicating that 

this could also be culturally influenced to some extent.  

 

3.3 Decision making 

The quote “Design is the evolution of information punctuated by decision-making” 

(Ullman 2001, p.3), by Ullman (2001) highlights the central role that decision-making 

plays in product development. Mintzberg et al. (1976) defines decision making as a 

commitment to action and they develop a decision process consisting of three phases; 

identification, development and selection. The identification phase consist of recognition 

and identification, the development phase of search and design routines and the selection 

phase consist of screen, evaluation of choices and authorisation routines. Deck (2002) 

defines decision making as: 

 

”The decision making is the glue that binds the various elements of the NPD (New 

Product Development) process, such as effective cross-functional teams, a consistent and 

flexible work process, and robust resource-pipeline management.”  (Deck, 2002, p. 168) 

 

Rational decision making (March, 1999) prescribes that knowledge of all alternatives and 

consequences are available and Scott (2000) discusses rational choice theory as if all 

social action always is rationally motivated and calculative. In practical situations rational 

decision making is rare (Simon, 1979) and related to what March (1987) calls the 

ambiguities of choice. Therefore, a satisficing rationality, i.e, being rational in a bounded 

way, is proposed (Simon 1979, Eisenhardt and Zbaracki 1992). Simon (1979) also argue 

that rational decision making provides optimal solutions in a simplified world. In reality 

all alternatives are seldom known and all consequences are not possible to be thought of 

(Simon, 1979). This is characteristic to projects in early phases and innovation projects 

were the degree of elaboration naturally is low and the knowledge about the projects 

conditions will change over time (Engwall, 2003). By extension of this argumentation 

Hayashi (2001) means that when not all information is available it is important for 

decision makers to trust emotions and intuitions, where experience is an important basis 

for such decisions (Eisenhardt 1990). How do managers handle decision making in gates 

of projects in early phases or innovation projects were the consequences for the company 

is unknown? Do they trust their intuition when making decisions about the projects future 

in a gate or is every decision based on verified knowledge? Christiansen and Varnes 

(2006) found in a study that decision makers within a company did not apply rational 

decisions in a gate according to March‘s (1999) rational decision theory.    

 

 

4. Empirical findings: Decision making in gates 
This chapter presents the answers from the interviews with the informants about decision 

making in gates, containing both why projects are cancelled but also on what basis 

involved managers make their decisions. Four areas were crystallised to be of interest in 



these discussions; (1) challenges with decision-making at a gate, (2) reasons why a 

technology get stuck in a gate, (3) the role of gut feeling and (4) formal basis for 

decisions and reliability of the information supporting the decision. All of them are 

presented below. 

 

4.1 Challenges with decision making at a gate  

What are the greatest challenges when evaluating a project at a certain gate and deciding 

how to proceed with this particular gate?  

The project leader from project 1 says that a challenge in early gates is to balance the 

content in the project relative cost.  

Another challenge is to judge if the technologies have reached a specific readiness level 

so that it is possible to realise them and minimise the risk when introducing the 

technologies in the project. The chairman of the decision board has the same opinion. He 

means that the biggest challenge in an early gate is to identify the risks associated with 

the project and technology content. He continues: 

 

“In later gates you can decide on concrete problems which are much easier since a 

concrete problem can be subjectively evaluated and experienced as a customer.“ 

  

When a project reach later gates the consequences are known and the presence of 

hardware enables a physical evaluation. He means that new technologies entail greater 

risks and the capacity to quantify the risks will control the decision if the project should 

move on or stop to be able to manage these risks.  

Contingency planning and catch-up actions is a topic that is challenging in the gates. The 

project leader from project 2 means that the biggest challenge is to accept a deviation 

from a target that is not fulfilled. This is difficult, both because you really want to achieve 

defined targets, but also because it is difficult to get the organization to accept deviations 

and manage these. The chairman in the same project highlights that the biggest challenge 

is to decide if the project should stop to take care of the problem, which could delay the 

program, or if the project should move on and facing up to the risk that brings. Risks are 

greater when there are new technologies that the company lacks experience with, and it is 

therefore more difficult to estimate the consequences that a deviation will bring. Risks in 

standard product development are easier to judge. 

 

4.2 Reasons why a technology get stuck in the gate. 

What are the main reasons for new technologies to not pass a gate? This question 

includes new technologies belonging to a product programme.  

Time and cost is extremely important in this context. According to the chairman from 

project 1, the reason why technologies are cancelled from a product programme depends 

mostly on time and cost and if it is removed from the portfolio the reason is most often 

that the company cannot afford it.  

Similarly, the project leader from project 1 says that the most common argument is 

money. He continues to say that it is difficult to know whether a new technology that will 

replace the existing one will be profitable, which influences the decision; 

 



“Developing new functionality costs and then it is up to me to convince myself and 

everyone else that you can sell it and get back all the money you put into it” 

 

He says that it is a question of what risks the company is willing to take with new 

concepts. Changing functions that are expected by the users to be in a certain way could 

in the end result in that it will not be possible to sell the product since it is perceived as 

too odd. The chairman from project 1 express that the company strategies and the brand 

strategies decide what technologies should stay on the list.  

The manager of portfolio planning express that a technology project does not pass a gate 

if the technical solution is not beneficial in terms of technical feasibility. He also means, 

as the other informants, that most often technologies are cancelled because of time and 

cost. 

Further, the project leader from project 1 also says that another reason that a technology 

would not pass through the gate is that it has not reached required readiness level from a 

technical perspective resulting in a major risk for the receptive car programme. Both the 

project leader and the chairman from project 2 mean that the main reason for a project to 

get stuck in a gate is that development has not finished and the reason for that are initially 

too little resources in the beginning of the project, a too tight time plan and disciplinary 

problems.  

 

4.3 The role of gut feeling and formal basis for decisions 

When you hold a project, is it based on a formal basis or gut feeling? This question 

comprehends what level and type of material is acceptable to make decisions at a gate, 

whether the decisions are made only on proven facts or if intuition is involved in 

decision-making.  

 

The chairman expresses that overall there are estimations that needs to be made at a gate. 

He continues that he has to estimate what will happen ―if‖ he decides to follow this step, 

he has to do a ―what- if‖ analysis but continues:  

 

“To do a risk assessment is based as much on a feeling as actual data...a hope or 

whatever you will say.” 

 

He also says that it is dependent on how concrete the risk is. An evaluation of a less 

concrete risk will be more based on gut feeling.  

The two project leaders express that all communication has to be concrete. One of them 

means that this is something he has learned many times; 

 

”This is a part of the job, to go to a gate and be concrete. You got the feeling but that is 

something you have to try to concretise.” 

 

Then he continues that the feeling is when he is valuing a person and if he can trust in 

what that person says. The project leader from project 2 says that it is when he is judging 

how many ‗red‘ deliverables (i.e., substandard deliverables) are too many, that is, the 

amount that can be managed and still continue running the project, that gut feeling plays 

a major role; 



  

“...judge how many red deliverables that will be the straw that broke the camel’s 

back...this many we can manage and still continue the project.” 

 

The chairman from the same project says that there is always a rational decision material; 

however, the assessment of this material is individual dependent. You judge it based on 

who has delivered it.  

 

4.4 Reliability of the information supporting the decision 

What is the reliability of the information presented at a gate? This question includes how 

the informants trust in the information material presented at a gate. It contains not just the 

decision material during the gate, but also the information presented to the managers as 

preparatory material ahead of the gate.  

The project leader from project 1 says that the materials are almost always too optimistic. 

The employees in the company want to do so much in a short time but he means that it is 

important to follow a process and take time to finalise; otherwise it could give resulting 

effects in the end that could be hard to grasp. He also says that it is difficult to do things 

elaborately in an early stage of a project and that it is difficult to predict what will happen 

when the project is applied in a certain car programme and he continues: 

 

“There are always surprises in every situation. When you are developing new technology 

unexpected consequences appear, things you did not think about.” 

  

The project leader from project 2 means that he trusts what is written in the basic data; 

however, he knows that he in the data from certain departments will only end up with 

fulfilment of three out of five properties.  

 

“They lack a complete picture of the impact analyses in the material and it is often from 

the same people and departments, and moreover, they do not deliver on time. The worst 

material you receive last. This is individual dependent and after a while you know who to 

trust.” 

 

The chairman from project 1 expresses that the quality of the material is shifting a lot and 

that he has learned whom he can trust, which affects the decision that has to be made. He 

continues that he makes a back tracing afterwards when he has the result, basically a 

lesson learned. The chairman from project 2 means that you need to know the individuals 

responsible for the material and continues; 

 

”It is not the decision basis you put your faith in, it is the individuals.” 

 

He says that he has to feel and know where to interfere and where not to. It is often the 

same areas in the organization that have problems. Similarly, the manager of portfolio 

planning also means that the quality of material is shifting, where trust differs between 

different departments, which he has learnt by experience. He continues that it is really 

important that the project leader knows the organisation, and he even means that this is 

something he is obliged to.  



 

―Then there are of course various trusts in different departments. There are those who 

never take a risk and those who happily jumps at risks and report the project as 

completed.” 

 

The informant says that there are people who decide to choose uncertain or ambiguous 

concepts that are unclear in terms of the consequences they imply for the project in form 

of time, cost and technical issues. This could delay a whole program and in the end delay 

the launch of the product with major consequences. He summarizes that the technical 

assessment often is too optimistic. Engineers are trained to see opportunities instead of 

problems and this approach is something earned from the engineering education.  

 

 

5. Discussion 
From this study we find that, unsurprisingly, cost and time holds an important place in 

the gate meetings. However, it is interesting to see the important role technology plays 

here as well. Readiness of technology is a significant part in the decision being made; if 

the technology has not reached a sufficient readiness level, it will pose a risk to the 

company to take forward into a car program. There is an interesting parallel to be made 

with the most widely adopted framework for assessing technology readiness, or 

technology maturity, the Technology Readiness Level (TRL) (Mankins, 2002) tool 

developed by NASA and used by many more companies in several sectors. One of the 

main advocates for using the TRL framework, the U.S. General Accounting Office 

(GAO), reports on cost and schedule overruns when technologies are transferred into 

programs too early (i.e., at too low maturity) showing the severity of this issue (Schinasi, 

1999). There is a need to be able to quantify the risk in the gate, where new technologies 

naturally entail greater risk. 

However, not always is it possible to judge solely on this issue. Another risk is how the 

technology later on is perceived by the customer. Sometimes a technology may be 

―ready‖, however it might still not be worth making the change, or investment, because it 

is a change for the user, that either may not pay off or it is, as one informant said, too 

odd. Therefore, it will not return the value. Conversely, there are times when things still 

needs to be pushed through, or where it is worth making the change, and here the brand 

strategy is a guiding star for the company.  

The empirical results show that decision making in a gate is not only based on facts and 

actual figures, but also often based on gut feeling and intuition. Things have to be 

concrete, but there is still a place for gut feeling when making judgments. This is 

especially true for the early stages, where informants state that it is difficult to be very 

elaborate. Tzokas et al. (2004) found that firms‘ evaluation criteria differs depending on 

which phase the project is in, where, for instance, the role of intuition is more 

predominant in the early phases where uncertainties are higher (Hart et al. 2003), only to 

reduce throughout the project. However, it will never disappear completely.  

This is also consistent with earlier findings in another industrial sector (Johansson, 2009). 

The informants perceived that the current trend pointed towards more fact-based 

decision-making in gates. Yet, they also expressed that such practice ignores value, 

intuition and gut feeling completely. Part of the decision maker‘s task in the gate is to 



query the project leader and the project team for this factor, because a situation where the 

numbers add up but where the team do not believe them or do not feel comfortable with 

them is potentially hazardous for the continuation of the project. It is important to find a 

timely mix between facts and intuition, because not having any facts and only intuition 

will not work either. With ‗timely mix‘, we here mean that the decision makers have to 

acknowledge the difficulty of having all the facts in the early phases and rely more on 

intuitions, with clear plans for gradually arriving at more facts and data as the project 

moves on.  

According to Cooper (2001) objectivity is predominant at a gate. He also means that the 

project manager should not take part in the gate since there is a risk he could influence 

the decision makers and thereby adventure the rationality in decision-making (Cooper, 

2001). This is in contradiction with what the informants in this study express. Valuing the 

material based on whom or which department is responsible is an important factor 

according to informants. In early gates when the project and the technology content are 

unclear and not concretized, it is not possible to have all data and alternatives and foresee 

all consequences. In these gates rational decision-making is difficult to achieve since it is 

characterized by that knowledge of all alternatives and consequences are available. 

 

Coming back to the empirical data we also found that the informants think that the basis 

for decision is often too optimistic, which can pose a risk to the project. An important 

factor in valuing these decisions is to know the people who are behind the material 

presented at the gate. Here, the informants quote experience as an extremely important 

ingredient for a decision maker to have. Experience of which department, which supplier, 

or even which person that is conservative, realistic or optimistic in presenting their 

information to the gate meeting is invaluable, because these are usually repeatedly the 

same ones.  

 

 

6. Conclusions and managerial implications 
In this paper an empirical investigation, where managers from two projects representing 

three diverse roles in gate decisions, has been presented with purpose to understand why 

innovations are cancelled in gates and on which basis involved managers make their 

decisions. The most common reason for projects to stop in a gate is, not surprisingly, 

time, money and technology readiness level. A conclusion of this is that there is a need to 

be able to measure technology readiness level of a new technology before implementing 

it in the product. The empirical result also shows that decision making in a gate are not 

only based on verified (objective) figures and data but also most often rely in the trust the 

decision makers have in responsible persons and that this type of knowledge is achieved 

through long experience within the company. Also, a rational decision-making in early 

gates is not applicable in practice. Therefore a large portion of intuition is important in 

decision making in these early phases but even in later gates not all facts are available 

and this means that there still is a part of intuition included in the decision-making. Based 

on this, three managerial issues for decision-making in gates could be highlighted: 

 



1. Making it possible to measure technology readiness level increases the confidence 

level for decision-makers when a new technology will be introduced in a product 

project. A technology readiness tool will be helpful. 

2. Making decisions on preliminary and insufficient data will always be something 

decision-makers have to deal with, in early phases with a larger portion of 

intuition which will decrease during the projects life but will never disappear 

totally. Managers have to trust their intuitions and dare to make decisions without 

all the facts on the table. 

 

3. It is essential for managers to be able to gather right people with the right 

experience and expertise in mainly early gates to ensure that the confidence in 

decisions is sufficient. 

 

In the course of this study we see that it is interesting to evaluate gate criteria as next 

step. New technologies are evaluated and judged in gates but how do these criteria look 

like to support innovation projects?  
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