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Abstract 
A company’s ability to introduce new products is a key success factor for 
sustaining a competitive advantage. Increasing environmental concerns are an 
even stronger incentive to innovate. Environmental regulations will exert 
immense pressure on manufacturing industries, which will increase in the future, 
enabling a more sustainable world for coming generations. Facing the automotive 
industry, an aggravating circumstance is, however, that the industry is deeply 
affected by the paradigm grounded in mass production, a dominant design and 
incremental development. 
 

A common view in the innovation literature is that large, established firms usually 
experience difficulty fostering radical innovations. Taking on the environmental 
challenge, it is argued that companies lack the methods, tools and processes to 
scan markets and to find opportunities beyond their existing businesses. Further 
challenges fostering radical innovations are the conflicting demands to explore 
new opportunities in parallel with daily business.  
 

The aim of this thesis is to explore the prerequisites embracing innovations in 
terms of what hinders and enables the development and implementation of new 
technologies in future products. The research question is answered through 
qualitative studies at Saab Automobile, Volvo Cars and the lightweight project 
SåNätt. I also draw upon my experience working in the automotive industry for 
many years. 
 

The empirical studies revealed different approaches to develop radical innovations. 
While one of the companies focused on radical development of new concepts 
aiming to build a supplier structure for collaboration, the other company’s focus 
was on incremental development of technical solutions to be implemented in a 
shorter time horizon. However both companies were stuck in the paradigm 
where the first focused on more explorative projects and through significant 
interest in technology and a more informal way of working, they managed to 
bypass several parts in the paradigm. The other company was managing the 
projects through a formal process governed by strategic plans and a strong 
implementation focus and was more deeply committed to its infrastructure for 
body manufacturing thus hindering more radical changes. The thesis shows that 
some inertias in the paradigm can indeed be challenged, but it also shows that in 
order to succeed in an environmentally driven transition, the paradigm 
dominating the automotive industry has to be questioned.  
 

Keywords 
Innovation, product development, environmental, automotive industry, CO2, 
lightweight concepts 
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1 Introduction 
 

"Environmentally friendly cars will soon cease to be an 
option...they will become a necessity." 

 
Fujio Cho, President of Toyota Motors, North American 
International Auto Show, 2004. 

 
 
In today’s highly competitive global environment a company’s ability to introduce 
innovations is a key success factor for sustaining competitive advantage (Clark and 
Fujimoto, 1991; Davila et al., 2007; Tidd et al., 2009). Launching new products on 
the market is important since product innovation is necessary for companies to 
adapt to changing conditions in markets, technologies and competences 
(Dougherty and Hardy, 1996, Utterback, 1996; McDermott and O’Connor, 2002; 
Bessant et al., 2005; Pavitt, 2005). In this thesis I have chosen the definition of a 
product innovation made by the Organization for Economic Cooperation and 
Development (OECD, 2005, p. 48): 
 

A product innovation is the introduction of a good or service that is new or 
significantly improved with respect to its characteristics or intended uses. This includes 
significant improvements in technical specifications, components and materials, 
incorporated software, user friendliness or other functional characteristics. 

 

During recent decades increasing environmental concerns have become a strong 
incentive to innovate. Environmental regulations will exert immense pressure on 
manufacturing industries, which will increase in the future, enabling a more 
sustainable world for coming generations.  
 
The automotive industry is one of many industries causing environmental 
pollution where cars have a significant impact on all phases of the life cycle; 
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manufacturing, use, recycling and disposal (Orsato and Wells, 2007). This industry 
also continues to grow. The number of cars in global use will increase in the near 
future, particularly due to growing demand in developing countries. As an 
example, the number of cars sold in China has increased by over 25% annually in 
the past decade, making China the world's largest car market. In 2012, the global 
car fleet passed the one billion mark. As a consequence of the growing car market, 
the automotive industry accounts for 27% of CO2 emissions in the world (WWF, 
2013). Furthermore, an increasingly global world with rapidly growing 
populations implies a growing demand for transportation. To achieve our 
potential for a good life style and a sustainable society our means of travel and 
consumption must change (Johan Rockström, Nobel talk 2013). 
 
However, automakers have shown an increasing awareness of the environmental 
impact of their products as environmental regulations and market demands for 
environmentally less destructive cars have increased. The environmental challenge, 
particularly the need to reduce CO2 emissions due to imminent regulations on 
fuel economy in Europe, the US and Japan, has exerted immense pressure on 
automakers. The focus on reducing CO2 has become a strong driver in the 
development not only of less environmentally destructive cars, such as Electric 
Vehicles (EV), Hybrid Electric Vehicles (HEV) and other alternatives to 
propulsion, but also of mass-reduction solutions. The new European targets for 
emissions of the entire average new car fleet of 130 grams of CO2 per km by 
2015 and 95 g/km by 2020 (Transport and Environment, 2014) demand major 
efforts and will force automakers to find new solutions.  
 
An incremental development characterizing the automotive industry will not be 
sufficient. Instead it will require new value-creation systems, revising the existing 
industry business model based on capital-intensive production, with large volumes 
(Williams, 2007; Wells, 2010) and an emphasis on the development of radical 
innovations (Niewenhuis and Wells, 2003; van den Hoed, 2007; Beaume and 
Midler, 2009). The environmental challenge will even imply a fundamental 
transition where new trajectories are emergent (Berggren et al., 2009) and the 
paradigm in the automotive industry will have to be questioned.  
 
Given the all-encompassing environmental challenge facing the automotive 
industry, an aggravating circumstance is, however, that the industry is mature and 
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characterized by mass production, a dominant design and incremental 
development (Abernathy, 1978; Clark and Fujimoto, 1991; Utterback, 1996; 
Orsato and Wells, 2007). The first mass-produced cars entered the market at the 
beginning of the 20th century. The moving assembly line by Ford and Budd’s all-
steel body, resulting in several advantages from both a process and a product 
perspective, was a prerequisite for the mass production of cars (Nieuwenhuis and 
Wells, 2007). The production of all-steel bodies became the primary activity of car 
plants, accounting for 75% of investments (Nieuwenhuis and Wells, 2007), thereby 
requiring large-scale production to finance the investments. While mass 
production helped to create the automotive industry of today, it also restricts the 
possibilities for change and the introduction of product innovations (Abernathy, 
1978). The demand for new products has simultaneously shortened product 
lifecycles, which has led to alliances and takeovers in order to share investments 
and to platform development where automakers share components such as the 
powertrain (Clark and Fujimoto, 1991; Williams, 2006; Wells, 2010). Past decades 
have been characterized by mergers and acquisitions such as those mentioned 
later for both Saab and Volvo, aiming for benefits by sharing a platform, large-scale 
production, diversity in providing products, global product development etc. 
(Wells, 2010, Zapata and Nieuwenhuis, 2010).  
 
Taking on the environmental challenge, it is argued that companies lack the 
methods, tools and processes to scan markets and to find opportunities beyond 
their existing businesses (Drucker, 2002). A common view in the innovation 
literature is that large, established firms in the automotive industry usually 
experience difficulty fostering radical innovations (Henderson and Clark, 1990; 
Utterback, 1996) and instead emphasize the development and implementation of 
incremental innovations (Dougherty and Hardy, 1996). The knowledge of how to 
manage radical innovations is limited since the actors, activities and processes are 
inherently uncertain (Pavitt, 2005) resulting in incremental improvement which is 
perceived to bring low risk and immediate reward (Dougherty and Hardy, 1996; 
Leifer et al., 2002., McDermott and O’Connor, 2002). It is also argued that 
executives in large established companies are unfamiliar with the process of radical 
innovations or how they appear (Leifer et al., 2002, fler). 
 
In reviewing the literature on radical innovation it is clear that the concept of 
innovation is ambiguous. The wide definition of innovation has resulted in 
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divergence and vagueness in discussing these issues (Henderson and Clark, 1990; 
Chandy and Tellis, 2000; Garcia and Calantone, 2002). Since researchers are not 
consistent with the term and different types of innovation, it cannot be expected 
practitioners will learn from the research endeavours (Garcia and Calantone, 
2002). Even though the literature includes the terms “new” and 
“commercialization” in the concept (McDermott and O’Connor, 2002; Popadiuk 
and Choo, 2006; fler), the typology of innovation comprehends different kinds of 
classification; degree of system integration (Henderson and Clark, 1990), explore 
and exploit (March, 1991), disruptive (Christensen, 2006)), incremental or radical 
(McDermott and O’Connor, 2002; et al).  
 
Further challenges fostering radical innovations are the conflicting demands to 
explore new opportunities in parallel with daily business (March, 1990) aiming 
for ambidextrous organisations (Tushman and O’Reilly, 1996). There is a necessity 
to plan for future growth when dealing with everyday engineering activities and 
competing with scarce resources. There is a need to understand how to achieve a 
balance between them and to overcome legitimacy problems working with 
radical projects (Leifer et al., 2000; see also Dougherty and Hardy, 1996). The 
tendency to focus on either of the projects seems to depend on organizational, 
managerial and environmental factors (Lavie et al., 2010). 
 
However, the literature supports the argument that too much formalization is 
deleterious for radical projects, which ought to be managed in an informal way 
(Eisenhart and Tabrizi, 1995; Veryzer, 1998; Benner and Tushman, 2002, Engwall, 
2003). Furthermore, established organizational structures prohibit radical 
innovations (Henderson and Clark, 1990; Wheelwright and Clark, 1992; 
Dougherty and Hardy, 1996; Christensen, 2006). A commitment to existing 
technologies and markets and unwillingness to cannibalize existing products and 
their own investments results in a focus on incremental improvements of core 
technologies (Chandy and Tellis, 1998; Stringer, 2000; Bessant et al., 2005; Assink, 
2006).  
 
There are, in other words, serious difficulties to overcome if the automotive 
industry is to successfully challenge the dominant paradigm in which it is stuck, 
even though there are examples of how established companies such as automotive 
companies manage to achieve new environmental solutions despite the 
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incumbents’ curse (Chandy and Tellis, 2000; Hill and Rothaermel, 2003; Macher 
and Richman, 2004, Bergek et al., 2013). However, to survive in the 21st century 
a shift in the industrial paradigm is necessary, including new propulsion 
alternatives and different value propositions to customers (Donada, 2013). The 
automotive industry, it is argued, has reached the end of its present constitution 
and in future will be characterized by technology, market and business model 
diversity (Wells, 2010). Present challenges to the dominant paradigm come from 
both inside and outside the industry. 
 

1.1 Research Motivation 
This thesis deals with the challenges of managing product development processes 
in the context of implementing new technologies and aims to make a 
contribution towards understanding the circumstances in which mature 
automotive companies develop and introduce innovations in the light of the 
environmental challenge. 
 
Understanding actual managerial practices on an operative level is still limited. In 
summary, there is a call for more research to investigate the prerequisites for 
mature firms to implement innovations in the automotive industry, illustrating 
how innovations are managed in the product development process.  
 
The environmental demands facing the automotive industry will require the 
management and implementation of new technologies that will facilitate the 
introduction of more environmentally friendly products. The aim of this thesis is 
to explore the prerequisites embracing innovations in terms of what hinders and 
enables the development and implementation of new technologies in future 
products. The overall research question of the thesis is: 
 
What hinders and enables automotive manufacturers in implementing innovations in future 
cars?  
 
The research question is answered through qualitative studies at Saab Automobile 
and Volvo Cars and the lightweight project SåNätt. I also draw upon my 
experience working in the automotive industry for many years. The thesis 
contributes empirically and conceptually through an analysis of how two 
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manufacturers enacted the barriers and enablers for innovation implementation, 
particularly environmental innovation. The purpose is to increase the knowledge 
of how mature companies manage the prerequisites for innovation development 
and thereby how the environmental challenge is dealt with. 
 

Disposition 
I am leaving five marks behind – my papers. The thesis builds a story about them 
based around three sub-themes:  

 
1. Managing product innovation in the automotive industry with a 

particular focus on the environmental challenge.  
2. My research journey from industrial PhD student to an academic PhD 

student and from a practitioner to an academic.  
3. Material and findings relevant to nuance and confirm 1 and 2 but 

which had no space in the papers. 
 
 
The outline of the thesis is presented in three chapters, including this 
introduction chapter. In Chapter 2, the research process is presented in 
chronological order divided into seven phases, including purpose, theory, method 
and findings and discussions. The last chapter, Chapter 3, concludes the findings 
and is finalised with future research.  
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2 The Research Process 
In retrospect, the research process has been much more iterative than guided by a 
rigorous methodological plan and path. It has, however, been guided by the same 
research objective and interest throughout the project. In this chapter I have tried 
to provide an overview of the explorative and iterative process selecting the 
empirical studies and how the results from each empirical study in combination 
with the literature studies have led me forward. The iterative character of the 
process has emphasized rethinking, revising and feedback (Edmondson and 
McManus, 2007). Since it has been difficult to distinguish between the theories 
and the results of empirical investigations, to characterize the process as inductive 
or deductive, I have chosen to describe the research process in chronological 
order, emphasizing iteration and explaining the choices made.  The different 
phases are organized based on different empirical studies and will not appear in 
exactly the same way, depending on what was more or less salient during the 
particular phase. However, all phases include background, purpose, theory, 
method, findings and discussion, and each phase ends with a summarizing 
empirical table.  
 
The research journey has by no means been straightforward but instead has been 
filled with many obstacles and changes. It has slowly dawned on me that the same 
could be said about most research processes I know of from the inside, an 
argument to not write an ordinary thesis. The aim here then is not to make a 
messy process cleaner but to highlight lessons learned from certain events and 
how these have influenced my comprehension of what hinders automotive 
manufacturers from implementing innovations in future cars and what enables 
them to do so. In this process, I hope to document my research journey as a 
doctoral student.  
 
This chapter aims to emphasize my research journey, which also includes the 
journey from being a practitioner, starting as an industrial PhD student to an 
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academic PhD student, and how this travel has influenced the research project. 
This story will also outline the choices I have made in situations where different 
directions have appeared. Although I made these choices based on existing 
knowledge and available circumstances, in retrospect some could have been 
different. The thesis will also include elements that are relevant to the process but 
were not part of the papers because of a lack of space or the particular focus of 
the paper. Before writing the chapter I conducted a review of my studies, with a 
purpose to adding information I now see with different eyes or which I think is 
relevant to the thesis. Furthermore, I have chosen to also include “new” quotes in 
the thesis, meaning they have not been used before in my papers. The reason for 
this is to avoid repetition and also because these quotes nuance and strengthen the 
findings of this thesis.  
 
Finally with this thesis I would like to avoid retrospective constructions and 
instead describe it as it was.  
 

Guidance for readers 
This chapter describes the research process, which is presented in chronological 
order and divided into seven phases. Each phase consists of one to several 
empirical studies but not all conclude with a paper. The subchapters below, 
presenting the phases, include the purpose of the phase, the theoretical concept 
and the method, findings and discussion. They conclude with a summarizing 
empirical table. The first phase, 2.1, which sets the scene, contains a brief 
description of my background and the company under study, Saab Automobile. 
The purpose with this phase was to establish a contextual understanding of the 
product development process and barriers to innovation implementation. The 
theoretical framework included much product and platform development. Open 
interviews with eight senior people involved in product development were 
conducted. The findings indicated that cost, time and maturity were inhibiting 
factors for implementing new technologies where the deep integration with GM 
gave rise to problems not only of staying unique and competitive due to platform 
development but also of a loss of ingenious solutions. During this phase I also 
started to read literature about innovation management and realized there were 
divergent definitions of the concept of innovation, which made me wonder how 
it was perceived within Saab and whether everyone was talking the same language 
and aiming towards the same goals when discussing these issues.  
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Thus the next phase, 2.2, Defining innovation, became a continuation of the project.  
The theoretical framework included innovation management and the method 
consisted of semi-structured interviews with 15 managers representing different 
disciplines within the company. The findings revealed the divergence of the 
concept of innovation, which included novelty (engineering), value (design and 
market) and the necessity for risk-taking to ensure long-term growth. The 
outcome of this phase was Paper A.  
 
During the interviews a tension was perceived between long-term innovation 
efforts and daily business, which was also recognized in the innovation 
management literature. In this context the study in the next phase was planned, 
2.3, Explore and exploit projects categorizing innovation projects with the purpose 
of developing a better understanding of the innovativeness of R&D work. The 
theoretical framework included the concept of exploration and exploitation and 
ambidextrous organizations. A workshop with eight persons from advanced 
development was held, in which the participants categorized the projects in a 
twofold model of explore and exploit. The findings revealed an overrepresentation 
of exploitative (60%) projects, which were regarded as dependent on the tough 
financial situation. Further work on explorative projects had less priority and was 
connected with low legitimacy. The outcome of this phase was Paper B.  
 
Since projects are evaluated and decided upon in regular meetings, the next step 
was to understand why technologies i.e., innovations, are cancelled in early 
decision meetings, gates, and to explore the basis for these decisions, 2.4 Decision 
making in gates. The theoretical framework was based on product development 
models, i.e. stage-gate models and decision making. Interviews were conducted 
with five managers representing different stakeholders involved in decision-
making in gates. The findings revealed that technologies have to support strategies 
if they are to be implemented and that they are cancelled in connection with 
gates because of time, cost and insufficient technology readiness. The outcome of 
this part of the phase was Paper C. Later, interviews were conducted with two 
managers involved in technology development, indicating a flexible manner in 
the gate evaluation of the technologies.  
 
After Saab’s bankruptcy I had the opportunity to perform a study at Volvo that 
was similar to the one conducted at Saab, 2.5, Explore and exploit projects at Volvo. 
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Five participants from advanced development participated in the workshop at 
Volvo. The findings revealed a dominance of exploitative projects (80-90%). Since 
there was an emergent need for new environmental solutions, the amount of 
explorative projects was estimated to be larger in these areas than usual. 
Compared to Saab the results indicated a significantly lower degree of explorative 
projects, 10-20% compared to Saab’s 40%.   
 
In the next phase, 2.6, The SåNätt project, was the case including first Saab and 
then Volvo given the opportunity to compare their respective company approach 
to radical innovations. The method included interviews with different 
stakeholders and seminars, and the results were compared with the outcome from 
the explore and exploit studies at Saab and Volvo. The findings revealed that while 
Saab was aiming for radical development by building a supplier structure, Volvo 
took an incremental stance with a strong focus on implementation, inhibited by 
body manufacturing. The outcome of this phase was Paper D. 
 
As a continuation of the previous phases, I was interested in the paradigm 
dominating the automotive industry hindering radical environmental solutions, 
where body manufacturing comprises one part of the paradigm, 2.7, Innovation in 
a dominant paradigm. The work is based on my experience and that of former 
colleagues in the automotive industry and the case of SåNätt, trying to override 
the paradigm. The outcome of this phase was Paper E. 
 
 

2.1 Setting the Scene (Phase 1) 

The driver of the problem 
A major concern within Saab was to enhance the possibilities for implementation 
of new technologies in the products. This issue was seen as a great concern since 
environmental regulations require new technologies. There was also an ongoing 
hybrid project whose purpose was to launch a hybrid car in the near future, and 
therefore it became of great concern to facilitate the introduction of these 
technologies. Another motivation for improving the implementation of 
innovation was to maintain a reputation for being innovative. Saab had a heritage 
as an innovative automaker with roots in the aviation industry. The first car was 
produced in 1950, and the company was known for its high innovation climate 
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and the inventive solutions of its pioneering engineers.   
 
The company had always taken a slightly eccentric approach in design, with such 
examples as the kombi coupé and the position of the ignition switch in the floor 
console. It was also known for its different technical solutions, with innovations 
such as the turbo, headlight wipers and heated seats. In comparison with the 
automotive industry at large, Saab was a fairly small automaker with production 
volumes around 120-130.000 cars during the good years (1998-2007) (BIL 
Sweden, n.d.) and a workforce of around 4000. Employees were inspired by the 
company’s heritage and approach, a fact that was corroborated in the interviews. 
Finally, launching innovative products was regarded an important mission given 
the hard financial situation under which Saab was operating. The company had 
been struggling for years with viability crises with different owner constellations 
as a result of tough economic conditions.  
 

Acquisition and independency 
The journey with General Motors (GM) started in 1990 when GM acquired 50% 
of Saab. By the end of 2000 Saab was fully owned by GM.  During this decade 
production volumes increased from 87.000 to 133.000 (BIL Sweden, n.d.), almost 
reaching the all-time high achieved after the Saab 900 turbo was launched in the 
80s. The integration of the company finally started to become part of a major 
global concern, with research and development in different parts of the world. 
This meant greater collaboration with other companies within GM, which was 
positive to the extent that Saab, as a relatively small company, could take 
advantage of the knowledge available within the group and utilize many more 
technologies and processes that became available. Something perceived as less 
positive was that Saab lost its independence and was no longer always able to 
make decisions that seemed to be best for the company. They had to adapt in a 
larger context, for better or worse. Platform development came into focus, with 
such advantages on offer as increased speed in product development, reduced 
development time and cost and increased flexibility in the market (Muffatto 
2000), hence providing increased possibilities for developing several product lines. 
On the other hand, by sharing components there is a risk of products losing their 
identity and distinctiveness to other cars. Keeping the core values of the product 
was something Saab struggled with during this period.  
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In February 2009 Saab started a reorganization programme, with the purpose of 
creating an independent business following the announcement of GM’s plan to 
dispose of the company. This meant a concentration of design, engineering and 
manufacturing in Sweden. It was at this time, when I moved to Luleå with my 
family during my parental leave, that I started in my new role as an industrial PhD 
student, which was accompanied by significant doubt. Previously my executive 
suggested I become an industrial PhD student as a way to keep me employed at 
Saab. My spontaneous answer to this was “no way”. Since 1998 I had been 
working with large car development projects at Saab and in the latest years 
managing new car projects in the early phases. I enjoyed working with these 
comprehensive and complex projects and the fast and emergent processes 
characterizing the automotive industry, which demanded that people work 
together towards a common goal. I also enjoyed working in teams and really 
appreciated the responsibility required to manage projects. With regard to this 
starting my doctoral studies may not have seemed the appropriate decision to 
make, but after some thought I found it was a good alternative under the existing 
circumstances and the upcoming proposal was an area of research that interested 
me.  
 
To increase my understanding of the variables and the specific circumstances 
under which the company was acting, I started the research project in spring 
2009 by talking to persons in senior positions who were involved in product 
development, specifically interviewing my former colleagues. The different owner 
constellation had an influence on the product development process and I knew 
that during my years on parental leave, the company’s adaptation to and 
incorporation into GM had increased a lot. Hence, it was important to form a 
contextual understanding of the development process as a starting point for the 
research project, but life at Saab at this time was very turbulent. It was not easy to 
create an impression of the problem area due to changing external factors, which 
made it feel like I was chasing a flying target. This turned out to be symptomatic 
of the research process. But all the changes also presented opportunities to receive 
valuable information since people are more observant and consider their situation 
during major adaptations. They also get an opportunity to compare the 
development process during different conditions. With this background the first 
empirical study of this thesis started taking shape. 
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2.1.1 Purpose 
The purpose with this phase was to form a contextual understanding of the 
product development process and to start exploring the main research question: 
why it was hard to implement new technologies in the products.   
 

2.1.2 Theory 
During this first period I read literature about product development 
(Wheelwright and Clark 1992; Clark and Fujimoto, 1991; Ulrich and Eppinger, 
2008), platform development (Meyer, 1997; Robertson and Ulrich, 1998; Muffato, 
2000) and development processes, ac. stage-gate (Cooper, 2000). This became a 
process of theorizing my practical experience and informed me. I was interested 
to know how the literature articulated these issues and to compare this 
articulation with my pre-understanding. Since Saab at that time had begun to 
implement lean development – lean was already integrated in production but was 
also on the way to becoming fully implemented in the product development 
process – I became interested in these issues and read literature about lean 
production (Womack and Jones, 2007; Liker and Meier, 2006). During this phase 
I also started to read literature about innovation management (presented further 
in the next phase, 2.2 Defining innovation).  
 

2.1.3 Method 
As an industrial PhD student and a practitioner grounded in the industry I was 
studying, as was the case, it became natural to ask questions of those I thought 
could provide the answers I was searching for.  
 
The investigation was conducted from March to June, 2009. The data was 
collected through open interviews about the product development process with 
eight persons in senior positions involved in product development, representing 
both the line organization and the project. The conversations were conducted 
individually and lasted about one hour. My industrial supervisor, Anders Claesson, 
attended five of these conversations, which presented opportunities to discuss the 
informants’ stories and compare our perceptions of them afterwards.   
 
Informants chosen consisted of persons managing projects – those responsible for 
the ‘what’ and ‘when’ of the project, meaning what should be made (the content), 
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and until when (delivery responsibilities) – and those responsible for the ‘who’ 
and ‘how’ of the project, the line managers; who should do the work and how 
should it be done. The line organization includes the engineers possessing deep 
knowledge in their discipline of how to make a car.  This type of product 
development organization is referred to as a matrix organization (Wheelwright 
and Clark, 1992). Furthermore, all informants were chosen due to their long 
experience working in the automotive industry and also because I regarded them 
as curious and knowledgeable about product development in general.  
 
It was easy to get access to the interviews I needed since I was well known within 
the company, which also facilitated close relationships between me, the researcher 
and the phenomena under study (Gummesson, 2000).  Studying at my own 
organization provided some positive aspects, such as:  
 

 Good access to rich empirical data. I had no problems getting                   
the interviews I needed or planned for. 

 Talking the same language. I know the jargon within the company that 
applies to the automotive industry as a whole. 

 Knowing the product. I am familiar with the product, including its content 
and terminology and also the complexity among the different parts.   

 Being familiar with the product development process. I had passed through 
a lot of projects within the company which has made me familiar with 
how the development process works. 

 Knowing the structure of the organization.  
 

The data collection was characterized more as a dialogue around a subject than 
interviews guided by specific questions in the sense that I asked different 
questions to different persons, given what I wanted to know and which 
information I thought they could provide me. A deep pre-understanding and 
knowing the context provided opportunities to address the heart of the problem 
during interviews and identify interesting issues. Such an understanding makes it 
easier to ask relevant questions and follow up with supplementary questions and 
to identify which people to interview to receive the needed information. Personal 
experience and pre-understanding involves an essential element in the process of 
collecting and analysing information (Gummesson, 2000).   
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However the same circumstances could also provide difficulties in the research 
process. I was well aware of the challenging situation of managing my own 
experience both during the interviews and also when analyzing the data 
concerning all the studies made at Saab. My close connection to the company and 
extensive knowledge of the processes and the informants could imply “blindness” 
to the content in the interview answers and when analyzing the data in the sense 
of not recognizing nuances when “knowing how it works”.  It is important to 
stay sensible and open and be able to change one’s paradigm, the basic worldview 
(Gummesson, 2000). Discussing the data with supervisors and colleagues at the 
university enabled a more reflexive interpretation of the result. Furthermore, 
being situated at the university improved the possibility of achieving a healthy 
distance, which increased during the research process. However, throughout the 
process, it has been challenging to distinguish what comes from my own 
experience and what comes from the data collection.  
 
The results from the interviews during this phase are not included in any paper. 
However they constitute the basis of a comprehensive understanding of the 
research project together with my industrial experience. 
 

2.1.4 Findings and discussions 
From the conversations it was revealed that during the period with GM there 
were limitations in innovation development.  The informants talked about 
problems that arose because they could not decide on which technologies to 
include in the products, as they were decided at GM level. The manager in charge 
of product planning argued that Saab had lost ingenious solutions in its integration 
with GM and that there was no longer an activity in the company taking care of 
new ideas.  They did not know where to address them. In the best-case scenario, 
the ideas reached a global technology list, which meant they were judged globally. 
The informants felt they could no longer control which new technologies were 
to be developed or implemented in the products. The platform development was 
also regarded as a barrier to new technologies. The first derivatives of the platform 
guided the platform development, meaning the platform was dimensioned after 
the first car out based on such requirements as customer demands, technology 
content, weight requirements, dimensions, cost etc. Of course, the platform should 
be developed to fulfil the requirements of all planned derivatives but the lesson 
learned was that it had been hard to meet the requirements of many regions and 
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brands where the range between different cars was apparent and new cars were 
included as time went on. When the platform was “frozen” technologies that had 
an impact on the architecture could no longer be implemented.  
 
All these aspects implied consequences to the possibilities of implementing new 
technologies. Saab’s problem was that they entered the platform late; Saab was a 
late derivative, which meant new technologies that impacted the architecture 
could not be introduced, as articulated by the manager of product planning: 

 
It goes so fast today. A mobile phone becomes old in three months. We need to update 
technologies with each model year. Previously the technologies lasted for a car's life. 
The time for the car development is long and it's hard to find interfaces that can be 
changed…Since the platform quickly becoming old it will not support new 
technologies which mean that we introduce new technologies later than our 
competitors. 

 

Besides difficulties with architectural locking, such issues as cost, time and maturity 
in the progress of the technology were other aggravating circumstances for not 
introducing new technologies in the car program. Having worked with 
development projects in the industry, these issues were familiar to me and all the 
informants mentioned them as the most common factors that inhibited the 
implementation of new technologies in products.  
 
Within the company the initiated process towards independency certainly had an 
impact on the informants’ approach to the process, and thereby their answers. 
They had a positive vision of the future in which they could once again become 
a small, independent producer with the ability to affect processes and outcomes. 
Some strategic directions were presented as necessary to manage as a small 
automaker; alliances with strategic suppliers (one of which I would later became 
deeply involved in), purchasing new concepts, alliances with such strategic 
partners as universities and institutes. Regarding the organizational changes, an 
advanced development group was under construction to take care of (developing) 
new technologies. During the GM period this had been handled at a global level. 
 
The main findings from this phase are not surprisingly that cost, time and 
maturity are inhibiting factors for implementing new technologies. The deep 
integration with GM had presented problems of staying unique and competitive 
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due to platform development. It also meant losing the opportunity to provide 
ingenious solutions because the opportunity to make independent decisions was 
removed.  
 
In parallel with the conversations I had, I also started to read literature about 
innovation and innovation management in which the wide-ranging definition of 
innovation became apparent to me. This established a base for the objectives of 
the next phase.  
 
Table 1. A table summarizing the empirical data. 

Case Purpose Data Collection  
Saab Contextual understanding of the 

development process and why 
innovations are hindered. 

Open-ended interviews with 
persons involved in product 
development. 8 interviews. 

 
 
 

2.2 Defining innovation (Phase 2)  
During the previous phase I began to immerse myself in theory about innovation 
development and innovation management. It became apparent that the definition 
of innovation is extensive and diverse in the literature. With this background, I 
wanted to find out how the concept of innovation was perceived within Saab to 
make common sense, establish a common ground when talking about innovation, 
thus working towards the same goals when discussing the subject. I also found it 
interesting to investigate if there were differences between disciplines such as 
engineering, market, design etc. Based on these formulations of questions, I 
planned the next study. 
 

2.2.1 Purpose 
The purpose of this phase was to investigate the perception of innovation at Saab.  
Because of the wide-ranging definition of innovation it became important to 
understand how the company’s management perceived the definition. The study 
also aimed to create a common view of what we mean when we discuss 
innovation and if there are differences between the disciplines.  
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2.2.2 Theory 
Garcia and Calantone (2002) established a plethora of definitions of innovation 
from the literature, which they argue has resulted in ambiguity when using the 
concept and even contributed to a slow progression of knowledge in the field. 
Furthermore, they argue that to be able to increase understanding of the 
development processes of different types of innovation it is important how they 
are classified (Garcia and Calantone, 2002). In the OECD Oslo manual 
technological innovation is defined as: “Innovation is an iterative process initiated 
by the perception of a new market and/or service opportunity for a technology-
based invention which leads to development, production and marketing tasks 
striving for the commercial success of the invention.” Technological innovations 
include product, process and service innovations (Popadiuk and Choo, 2006). 
McDermott and O’Connor (2002) extend the concept not only to include new 
technologies but also a combination of technologies that offer worthwhile benefits. 
They further note that the evaluation of a technology as innovative needs to be 
related to existing technologies, both from an internal and external perspective. In 
the same vein the Oslo Manual (OECD, 2005) uses the concepts new to firm and 
new to the market. 
 
The commercialization perspective is essential and distinguishes innovation from an 
invention, in that innovations are ideas that have been successfully applied in 
practice (Schumpeter, 1934, Fagerberg, 2004; OECD Oslo Manual, 2005). In the 
same vein Popadiuk and Choo (2006) define innovation as ideas that have been 
developed into a product, process or service and are commercialized. They 
highlight that, in general, the concept of innovation is often related to the words 
novelty, commercialization and/or implementation. Fine-tuning this definition, 
innovations are often described in terms of degree of novelty (Garcia and 
Calantone, 2002) where an incremental innovation implies changes in the form of 
added features or new versions of or extensions to a product, and where a radical 
innovation includes a new application of a technology or a combination of 
technologies into new market opportunities (Tushman and Nadler, 1986). Dosi 
(1982) relates incremental innovations to ordinary technological progress, while 
radical innovation implies ‘destruction’ of competence and could lead to a 
paradigmatic shift.  
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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 (Dewar and 
Dutton, 1986). Conversely, radical innovation is about revolutionary changes in 
technology, involving clear departures from existing practices and a high degree of 
new knowledge (Dewar and Dutton, 1986). Leifer et al. (2000) note that a radical 
innovation is based on new ideas or technologies that create a new business or 
product line.  
 
A still relevant, frequently used framework for categorizing innovations is that of 
Henderson and Clark (1990) in which they divide innovations into four 
categories based on their degree of system integration. This approach is interesting 
when discussing how innovations affect the existing design. In addition to the 
concepts of incremental and radical innovation, they introduce modular 
innovation, which involves the introduction of a new technology where the 
linkages to the surroundings are relatively untouched, and architectural innovation 
where components are combined in a new way, implying that the linkages are 
disrupted (see Figure 1). 
 

  
Figure 1. Henderson and Clark (1990, p.10) 

 
The value proposition is also in focus when discussing innovation from an 
economic perspective, including increased value and customer or producer value 
(Schumpeter, 1934). Christensen (2006) discusses the term sustaining innovation in 
contradiction to disruptive innovation. A sustaining innovation does not have a 
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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 (Christensen, 2006).  
 
From the plethora of definitions of innovation expressed above I have landed in 
the definition made by OECD (2005, p. 48) as was mentioned in the introduction 
chapter. 
 

2.2.3 Method 
The empirical data for the phase was collected from September to November 
2009 through individual interviews with 15 managers representing a cross-section 
of the company’s functions. These included engineering, marketing, purchasing, 
design, portfolio planning and VLE (vehicle line executives). The objectives of 
choosing persons representing different functions within the company were to 
explore possible differences in perceptions of innovation among them. The 
interviews were semi-structured with an open-ended character, and were 
perceived more as guided conversations than as structured inquiry (Yin 2013). 
However, increased theoretical knowledge guided the structure of the questions 
during this phase. Furthermore, 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.  
 
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 the 
plethora of definitions of innovation. Different groups with similar opinions 
became crystallised and these groups were compared with the theoretical 
definitions of the concept of innovation (Yin, 2013). In the same study it was also 
obvious that some conclusions could be made concerning how perceptions 
differed among people from different disciplines. To assist analysis, a table was 
made with comments from all informants, divided among disciplines. A cross-
sectional analysis of the material was performed and a number of themes appeared 
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after the material was analysed (Miles and Huberman 1994). 
 
As an industrial PhD student at this time, I was drawn to action research as a 
research strategy. As a researcher employed in the company under study with a 
strong connection to the organization, I had an action research perspective 
grounded in lived experience and complemented by the fact that I was working 
with people, rather than simply studying them (Bradbury, 2003). My strong 
intention was that the outcome of the research should be implemented in the 
environment under study. My aim was also to generate new knowledge with the 
intention of improving the field (Checkland & Holwell, 1997), by taking action 
to create opportunities to improve practice (Dick, 2002). Furthermore, the 
opportunities to implement, test, evaluate and study the effects of the actions 
(Dick 2002) are an important part of this research strategy.  
 
In retrospect, it could be argued that even if the research strategy at that time had 
attributes that could be considered applicable to the action research approach, the 
fact that I was situated at the university and visited the company to do rather 
traditional interviews meant that today I would not denote the research strategy 
as action research, as my ability to participate in the processes became sporadic. 
Another contributory factor was that the possibilities of evaluating the result 
ended with Saab’s bankruptcy in December 2011. 
 
The outcome of this phase was Paper A. During the research process the approach 
to my experience and the relation to Saab have differed, which is revealed in the 
papers. In the paper for this phase the case company, Saab, and my background 
were mentioned. At this time I was still well anchored in the industry and more 
of a practitioner than a scientist in progress.  
 

2.2.4 Findings and discussions  
It became obvious that the result of the study was in line with the diverse 
definitions provided in the literature. Two overarching themes appeared at Saab; 
(1) Novelty, including such parameters as ”something new”, ”new to firm”, “new 
to market”, “combination of things to something new” and “new application of 
existing technology”, provided most commonly by engineers. (2) Value 
perspective, including both “customer value” and “product value”, was provided 
by people representing design and the market functions, which is in line with the 
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economic literature that deals with improved value. Furthermore, the perception 
of whether innovation is incremental or radical was subjectively assessed, 
depending on the perspective and context. For example, the practice as such 
could be perceived as incremental but, as the informant said, the customer could 
experience it as radical. 
 
Besides defining innovation with the concluding themes of novelty and value, one 
important aspect that emerged was the importance of risk taking to manage 
developing new technologies, an aspect that was mentioned all over the functions. 
Working in an increasingly lean environment, a general tendency is to focus on 
short-term instead of long-term effects. The informants argued that risk taking is 
a success factor inherent in innovations, but such factors as limited time and cost 
discourage risk taking, which escalated during the integration with GM. Below 
are three quotes, presented by managers representing engineering, illustrating the 
problem. They were not included in Paper A but add to the points drawn from 
this phase illustrating the circumstances in which Saab found itself during this 
period: 
 

There have been many hand-overs and isolated processes including many stakeholders 
who could say no. It seems better to play safe and do minimal than to draw the bow 
and maybe not reach all the way…Many of our former innovations was arisen from 
skunkworks.  

 
The GM management did not benefit innovations. It was virtually thwarted - do what 
you're told - do not ask yourself. This was dependent on the culture clash of different 
leadership and a different way of organizing the innovation that we were not 
accustomed to. Prior to GM, there was more opportunity to run your own questions 
and ideas. It gradually became more and more difficult.     

 
As a small organization a larger portion of freedom of movement are provided taken 
care of creativity in another way, the Swedish way through coffee breaks (fika). During 
the GM period this has switched to a mind-set of a large-scale catering establishment.  
If one goes back 7-10 years…if you had an idea you brought it directly to your 
manager. Saab's strength has been to unearth new innovations.  

 

The quotes illustrate the problem of not being able to decide which technologies 
should be included, as was revealed in the earlier phase (2.1 Setting the scene), but 
they also illustrate the difference in culture and how to organize for innovation.  
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The ‘Saabish’ way, it was argued, did allow for some freedom and was more 
tolerant towards producing own ideas not always subsidized by management, the 
so-called “skunkworks”. The successful turbo innovation was a result of a 
skunkwork that saved Saab at that time. Many of these differences could be 
related largely to diverse national cultures and size of the company but there are 
also other circumstances affecting the approach to innovation development which 
were observed in the later phase (2.6 The SåNätt project), when comparing the 
two Swedish manufacturers.    
 
However, not all issues were related to GM, as one informant representing design 
claimed: 

 

The easy way out is to blame everything on GM with common platforms, carryover 
details and so on where the only option became to just redesign things so that they 
look different. But this is not the whole truth. The business model we have been 
working for does not work for us; we should do exactly as Audi or BMW…We have 
to dare taking a little more uncomfortable decisions which is hard since you do not 
know what you get.  

 

The business model perspective mentioned in the quote is interesting. It is 
connected to the circumstances related to how the profile of the car was selected. 
This is grounded in a business model that strived to do the same as BMW and 
Audi. In many automotive companies, there is a fear of taking a step outside and 
not following the main path set by its competitors. This fear is based on the 
caution to enter a new niche. Arguments explaining this attitude/approach are 
that executives have a limited ability to think in new ways due to the anxiety of 
what competitors might devise. The risk with such an approach is that the result 
will be a product that does not diverge from others. You do not dare to stand out 
and go your own way, to find a niche and have the courage to stand up for what 
distinguishes a Saab from other vehicles. 
 
The main findings from this phase indicate a divergence of the definition of 
innovation as in theory, however engineering used the word new, related to a 
technology where design and market used the word value, related to that an 
innovation should mean improved value.  
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Furthermore risk taking was regarded as necessary to allow for long-term growth. 
Remarkable was the difficulties working with new ideas during the GM period 
dependent on differences in culture and leadership, illustrated by the words; from 
‘Swedish coffee-breaks’ to ‘large-scale catering’.  
 

Table 2. A table summarizing the empirical data. 

Case Purpose Data Collection Paper 
Saab 

 
Understand how innovations 
are perceived and are related 
to risk. 

Semi-structured interviews 
with managers from different 
disciplines. 15 interviews. 

A - Embracing risk to 
pursue product 
innovation. 

 
 

2.3 Explore and Exploit Projects at Saab (Phase 3) 
 

The people working with advanced projects maybe are doing right in 10 years’ time, 
but could we afford such a long-term perspective? The industry is turning fast and 
who can see as far into the future and make the right decisions? 

 
This statement was made by one line manager talking about innovations and 
definitions associated with the implementation of innovations in the previous 
phase. This kind of opinion constitutes a common stance regarding innovation 
performance, which is a problem for many companies. In the interviews in the 
previous phase some of the informants did, however, discuss the importance of 
working with innovation projects over a longer period in parallel with daily 
business, where risk taking was regarded as necessary for future success.  This is in 
line with the common recommendation in the innovation literature that 
competitive firms need to have a mix of innovations in order to perform in the 
short and long run. However, as was revealed in the previous phase, working in an 
increasingly lean environment a general tendency is to focus on short-term 
instead of long-term effects. Altogether I recognized a tension of how to position 
product development efforts between short-term, incremental, exploitative 
projects and long-term, radical or explorative projects within the company. With 
the theory of March (1991) as a framework, I became interested in investigating 
the balance between explore and exploit innovation projects.  
The next study in this context was planned to illustrate the relation between the 
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explorative and exploitative advanced projects with the aim of illuminating the 
balance between the categories and to create a debate within the company 
around what a sound balance should look like. It would also serve as a catalyst to 
initiate discussions about the time horizon of innovation projects to increase the 
legitimacy of working with both types. The study was also an attempt to find a 
way to “measure” the innovativeness of the company, in which the number of 
explorative projects could serve as an indicator of the company’s innovativeness. 
At this time, spring 2010, Saab was an independent manufacturer with an 
advanced project organization responsible for developing advanced projects.  
 

2.3.1 Purpose 
The purpose during this phase was to develop a better understanding of the 
innovativeness of the R&D work and to establish how advanced projects were 
managed with respect to everyday engineering activity.  As a basis for the 
workshop, an appropriated model of the works by March (1991) and Jacoby and 
Rodriguez (2007) was used so the participants could categorize the projects 
according to whether they implied more exploration (new market, new 
technology) or exploitation (existing market, existing technology). 
 

2.3.2 Theory 
Jacoby and Rodriguez (2007) suggest three basic models to explain innovation 
outcomes, see Figure 2. 
   

 

Figure 2. Innovation outcomes, from Jacoby and Rodriguez (2007) 
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Looking at Figure 2, 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. For instance, a team assigned 
to incremental innovation projects is, for example, supported by detailed design 
documentation skills and the ability to navigate through decision points in classic 
stage-gate development. Furthermore, the time horizon for the knowledge 
created in these activities is near term (Jacoby & Rodriguez, 2007). 
Revolutionary innovation requires people and processes that possess an 
exploration focus. To support a revolutionary innovation project, the team needs 
to understand people and 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, and thus implies a long-term time horizon (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, variables such as 
“refinement”, “choice”, “production”, “efficiency”, “selection”, “implementation” 
and “execution” are included, whereas the term exploration includes variables 
such as “search”, “variation”, “risk taking”, “experimentation”, “play”, 
“flexibility”, “discovery” and “innovation.” A company´s ability to simultaneously 
exploit and explore enables it to adapt to changing conditions over time (March, 
1991) and is commonly referred to as an ambidextrous organization (O’Reilly 
and Tushman, 2004). This balancing act of organizations ensures short-term 
efficiency and long-term effectiveness (March, 1991). However, exploration and 
exploitation compete for scarce resources; furthermore, they require a different 
mind-set and organizational routines, making them hard to manage 
simultaneously (March, 1991).  Nevertheless, empirical studies indicate the 
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positive effect of ambidexterity in relation to technological innovation and 
thereby the need to continuously manage the tension between exploration and 
exploitation (He and Wong, 2004).  
 
Moreover, large companies tend to emphasize the implementation of incremental 
innovations, which are perceived to bring low risk and immediate reward, rather 
than the exploration of radical innovations (Dougherty and Hardy, 1996). 
Competitive firms, for instance, not only continuously make smaller 
improvements, but also manage to accommodate a process of radical or 
discontinuous innovation, which is usually characterized by a high degree of new 
knowledge and uncertainty (Leifer et al. 2000; Henderson and Clark, 1990; 
Dewar and Dutton, 1986) and where the time-horizon is often long. 
Furthermore, the level of knowledge on 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), meaning that executives in large, 
established firms are not familiar with how radical innovations appear or what the 
process looks like (Leifer et al., 2000). Due to these factors, radical innovation 
projects 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).  
 

2.3.3 Method 
The study was made in March 2010. The workshop was conducted with eight 
persons from advanced development and covered advanced projects not included 
in the ordinary product development process. 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 the explore/exploit model. The reason for using 
a two-by-two model emphasizing only two categories instead of a larger diversity 
was to enhance the possibilities of providing a framework that could be easily 
understood and applied when discussing innovation projects within the company. 
The intention with the model was to improve communication regarding 
innovation projects and trigger discussions about efforts and expectations by 
classifying them as explore or exploit. By using only two categories with opposite 
implications I wanted to provide opportunities to better remember, and thereby 
utilize, the model. This implied that sometimes it became challenging to position 
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some projects which ended up between, but I never experienced it as a problem.  
 
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). I started the workshop by presenting a 
theoretical framework of innovation and the concept of explore and exploit to 
further introduce and explain the model we were going to use. After that, each 
participant had time to individually categorize their projects first, to avoid one 
person dominating the group (Fontana and Frey, 1994). The results were 
presented in the group and the workshop ended with a summarizing dialogue. 
The workshop lasted for 2.5 hours and was taped and partly transcribed to plain 
text. 
 
A first analysis of the data generated in this phase was conducted 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. 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 explore and exploit projects resulted in an 
understanding of their view of the attributes of these projects. The participants’ 
view of the result of the mapping and how this view changed over the course of 
the discussion was also analysed.  
 

Reflections 
This was the first time I was standing on “the other side” presenting theoretical 
models to my former colleagues. I was used to being in the role of presenter since 
I had served as a project manager at Saab but not a researcher. Furthermore, I 
tried not to become involved in their discussion on how to categorize each 
project but instead led them forward (by questions) when they got stuck and 
stayed outside the discussion. However, I found it hard not to present my opinion.  
At this time in the process I was striving to take the role as a “real”, objective 
researcher, and the ability to generalize the result in a more traditional statistical 
form (Yin, 2013) became important. This approach is apparent in the paper 
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which was written based on the study, Paper B, where I did not present the case 
company and my own experience and connection to the company.  
 

2.3.4 Findings and discussion  
To better suit the model’s purpose and to harmonize with its context, the 
informants appropriated the model before the categorization started. ‘Market’ was 
changed to ‘users’ due to dealing with users directly rather than markets. 
‘Technology’ was changed to ‘functionality’ to provide a more focused view on 
what the informants were striving to achieve when performing innovation 
activities. They argued that users experience functionality rather than technology. 
This was expressed by one informant as follows:  “We have to disconnect from the 
realization and look at the function. We offer the customer a function and then we have to 
see which technology supports this.” 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, see Figure 3.  
 

 
 

Figure 3. The model used in the workshop, refined by the informants. 

 
The participants categorized approximately 40% of the projects as explorative and 
approximately 60% as exploitative. When discussing the results within the group 
after the categorization, questions raised included “what is a good balance” and 
“how is the result at Saab compared to other companies”? The literature discusses 
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the importance of a balance between explore and exploit projects (Benner & 
Tuchman, 2003; March, 1991). However, there seems to be a limited number of 
empirical studies showing what a sound balance should be and how such a 
balance enhances performance. Also, what is actually balanced seems to have 
gained limited interest. The tendency to focus on either of the projects seems to 
depend on managerial, organizational and environmental factors (Lavie et al., 
2010) such as size, maturity, type of product, market, financial position etc. In light 
of the situation Saab was in, several explanations of the result could be made: 
Regarding Saab’s position as an independent manufacturer, the participants 
argued that it was important to launch new products urgently, hence the 
dominance of exploitative projects. The financial situation required the company to 
launch cars in a short time horizon and also to establish credibility in the market. 
This was a focus of the entire organization. But the financial situation was not the 
only reason for focusing on exploitative projects. Another circumstance 
mentioned in the workshop was the difficulty communicating radical projects. 
The participants mentioned the difficulty of embracing radically new ideas in the 
organization because these ideas are perceived as abstract, involving a higher 
degree of risk and uncertainty and implying an unpredictable outcome. This is 
dependent to some extent upon an inability to predict future products and how they 
will appear, which results in a focus on products in the near future.  
 
An echoing theme participants from the advanced development group returned 
to was the low legitimacy working on these kinds of projects, because they do not 
contribute to the daily business. Instead, they argued, “people within the company 
wondered to what the money was used…our work was regarded as an overhead”. This 
even became an argument for them to work with exploitative projects because it 
would enable them to maintain a close relationship with the rest of the 
organization and internal credibility. This was expressed by one of the participants 
from advanced development with the following words: 
 

We are generally working too close to the on-going projects. We use our budget to do 
the work for others…on that account, the balance now is really wrong. It should 
rather have been the opposite; 40% exploit and 60% explore...but there is also a risk to 
say that we should just deal with explore projects. Our connection to the line 
organization will decrease. We will become so far ahead of them that they will find us 
dopey. That is why we need to have some exploitable projects ... Somehow you have 
to help the line organization to embrace what we are doing, otherwise we will lose 
the connection to them.  
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These circumstances could be regarded as an organizational issue since much of 
the work was performed in the line organization. If the line organization did not 
understand the projects it became difficult to justify why they should deal with 
them. They were already under heavy pressure delivering to the car projects 
scheduled for the near future, and which represent tomorrow's bread and butter.  
O’Reilly and Tushman (2011) underline the importance of a “compelling 
strategic intent justifying the importance of both explore and exploit projects” to 
overcome the tension in the line organization to spend resources on explorative 
projects. This induces organizational changes to allow for a separate unit to work 
with exploratory projects, but one may ask if a company of Saab's size could 
afford such an organization.  
 
Another organizational aspect that affected the legitimacy of working with 
explorative projects was that the advanced development group working with 
these issues was too far down in the hierarchy. Such an organizational structure 
would indicate to the rest of the organization that the projects were not 
prioritized by management, and therefore they would not take this job seriously.  
When it comes to pursuing explorative projects that do not contribute to the 
bottom line, such pursuance must be sanctioned by management (Tushman and 
Nadler 1986; Wheelwright and Clark 1992; Drucker, 2002, O’Reilly and 
Tushman, 2011). If it is not, it will be difficult for those working with these issues 
to gain support from the rest of the organization in prioritizing explorative 
projects. The discussion was summarized with the following comment by one of 
the participants from advanced development:  
 

We need help in our communications to the rest of the company ... We must have a 
raison d'être. We put a lot of money on exploit projects and help the line organization 
which provides sympathy and credential for our work. With a higher legitimacy we 
could work with more explore projects but then we will land further from our 
customers. 

 

An illustration of the difficulties prioritizing advanced projects was also made 
during interviews in the earlier phase (2.2 Defining innovation). One informant 
from engineering articulated the difficulty of getting the advanced projects 
prioritized; the resources were allocated to urgent projects that were close at hand 
since middle management was focusing on daily business. The organization was 
too lean, too resource economic. Another difficulty was the absence of a 
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management tool to measure advanced projects: 
 
The focus is in today's problems. As soon as something happens, the advanced projects 
decrease in priority. We do not have air dependent on lean engineering. We are not 
able to do both since we are resource efficient. Middle management focus on what is 
now. They do not have any key figure on advanced projects. You feel like you are 
disturbing when you want to discuss such things. But Saab is built around relationships 
and to walk around and talk to people so you can do some work yourself, even if it is 
not sanctioned. 

 

It could be argued that the following conditions contribute to the difficulties of 
working with more explorative projects. The informant also returned to the 
ability to work with ideas not sanctioned by management, the so-called 
skunkworks, as was mentioned in the earlier phase (2.2), which indicates that 
despite the major emphasis on exploitative projects, especially during the GM 
period, there were still possibilities of developing “good ideas” that engineers 
believed in.  
 
The main findings from this phase are that there was an overrepresentation of 
exploitative projects, 60%, which was regarded as attributable to the tough 
financial situation and thereby a focus in daily business. Furthermore, the 
difficulty embracing explorative projects was clear from the fact that they were 
given less priority within the organization. They represented low legitimacy in 
that they were perceived as not contributing to the bottom line, were organized 
too far down in the hierarchy, and there was no follow-up management tool. 
Additionally, the business environment was referred to as lean with scarce 
resources.  
 
I realized that to be able to make a valid (accurate) interpretation of the result of 
the categorization of the projects in explore and exploit I needed to perform 
similar studies within other companies. It became apparent that since the 
literature just explores the importance of a balance between explorative and 
exploitative innovations and not how they should appear or how they are affected 
by different factors, I was interested in a broader base to provide opportunities for 
comparing the results with those of other companies. In January 2011, after Saab’s 
bankruptcy, I received an opportunity to perform a similar study at Volvo Cars 
(2.5 Explore and exploit projects at Volvo).  
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During the research process up to the present I have used empirical studies to 
investigate how innovation is defined and the efforts of using short-term 
exploitative projects to contribute to the bottom line and others to explore the 
future. To reach the more operative part, decision making in gates is central to the 
research question.  
 
Product development describes a process in which the projects are evaluated and 
decided upon in regular meetings. Since I wanted to understand “why new 
technologies are not implemented in the products” and which factors hindered 
such implementation, investigating what happened with new technologies at 
decision meetings became a natural continuation of the research. 
 

Table 3. A table summarizing the empirical data. 

Case Purpose Data Collection  Paper 
Saab 

 
Mapping innovation projects 
at Saab. Understand the 
innovativeness of the 
company. 

Workshop based on pre-
defined categories with 
engineers from advanced 
development. Workshop with 
8 participants. 

B - Exploit and Explore: 
Two ways of 
categorizing innovation 
projects. 

 
 

2.4 Decision making in gates (Phase 4) 
Decision making plays a central role in product development (Ullman, 2001) and 
“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).  As the 
development process at Saab is managed with a stage-gate process where the 
projects are evaluated in gates, this study was canalized to decision making in gate 
meetings.  
 

2.4.1 Purpose 
During this phase I was interested in the process where technologies were 
implemented in the car project and the following process when passing the stages 
and gates in the car project (see Figure 4). The purpose in this phase was to 
understand why technologies i.e., innovations, are cancelled in early decision 
meetings and to explore the basis for these decisions. Later, I got the opportunity 
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to receive valuable information about the technology development process 
focusing on the gate criteria.   
 

2.4.2 Theory 
The stage-gate model, which is widely used in the industry (Cooper, 1990), could 
be defined as a roadmap for the phases and control gates project leaders and teams 
use when proceeding the project from idea to launch (see Figure 4). Each stage 
consists of specific activities with the purpose of developing the product from one 
gate to the next. Cooper (2008) expresses these activities as information and 
knowledge creation that bring input to the gate. The progress of the project is 
evaluated and compared to the predefined criteria at a gate, where the outcome 
of the gate is defined by the options ‘go’, ‘recycle’, ‘hold’ and ‘kill (Cooper, 2001). 
To open the gate all the criteria have to be fulfilled (Cooper, 2008). Different 
positive aspects of the model include the fact that it is easy to understand, has 
built-in control and trust, offers the potential of a common language, is 
predictable and offers the creation of routines. All these aspects make the model 
commonly used (Engwall, 2003). On the other side, criticism of this model is that 
it assumes that rational and informed decisions are always possible to make and 
that information relating to all the options and consequences can be presented 
(Engwall, 2003). Furthermore, it is argued that such methods as stage-gate 
processes are not conducive for the development of discontinuous products 
(Veryzer, 1998). 
 

 
Figure 4. The stage-gate process adapted by Cooper (2001) 

 

2.4.3 Method 
The study was conducted on two occasions; the first in May 2010 and the second 
in March 2011. After the first part was performed I wanted to extend the study to 
also involve persons working in another project to be able to compare the results. 
The study data were collected from semi-structured interviews, framed by 
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literature about decision making and project management tools such as stage-gate 
models. The informants were five managers representing three complementary 
areas, with different responsibilities in the gate process; Project Management, 
Chairmen of the Steering Group and Portfolio Planning Management. All of the 
informants were highly knowledgeable and had considerable experience within 
the company. Their respective roles enabled an approach that would mitigate bias 
(Eisenhardt and Graebner, 2007).  
 
The interview data, as in all my studies, was of a qualitative nature. Qualitative 
data focus on “naturally occurring ordinary events in natural settings” to describe real 
life (Miles and Huberman, 1994) and consist of words instead of figures. The 
words in this case are based on interviews. Furthermore, the interviews were 
aimed at answering the questions why and how, which was applicable to the 
overall research question. In this case the question was why new technologies do 
not get implemented in products; more specifically, why technologies are cancelled 
in early decision meetings. The aim was also to explore how these decisions are 
made. Further qualitative research is useful for understanding processes and casual 
links due to its rich nature, and the method helps achieve a holistic view instead 
of maintaining a focus on the parts (Miles & Huberman, 1994).  
 
Interviews are an efficient way to gather rich empirical data, especially as the 
phenomenon (what hinders and enables automotive manufacturers to implement 
innovations in future cars) is highly episodic and infrequent (Eisenhardt and 
Graebner, 2007). Interviews are one of the most important sources of data in 
qualitative research (Yin 2013) because they focus directly on the research 
question. They also provide greater breadth due to their qualitative nature 
(Fontana & Frey, 1994).  
 

2.4.4 Findings and discussion 
An accommodated stage-gate model was used at Saab which originated from 
GM. This process included development of the platform (architecture), the 
product project (programme) and the technology. At this time in the progress of 
the company, spring 2010, the amount of gates and gate criteria was discussed but 
a common opinion among those I talked to was that a stage-gate model was 
necessary to manage the projects, albeit in a revised form to better suit the 
company.  
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Figure 5. The technology development (advanced development) process and its link 
to the product development process (not included in Paper C).  

 
The model presented in Figure 5 is generic and contains the major gates; a 
plethora of gates exist in between. I have included the gates important for the 
technology implementation in the product. The car project starts with 
Programme framing (G1) focusing on technical content and the properties of the 
car and ends with start of production (SOP). A screening of the technologies takes 
place between the gates G1 and G2 (Strategic intent) and in the later gate, G2, the 
technologies should be frozen, including cost and level of readiness. In reality, the 
screening was on-going until G3 (Programme definition) but at this gate the 
technologies should be ready-made, meaning they have passed gate 4 (T-G4), in 
the technology process (see Figure 5). Further technical content and cost are 
balanced before the gate G3.  
 
The result of the study indicated that such parameters as cost and time were 
important in connection with the gate meetings, and so was technological 
readiness as it is a significant part of the decision-making process since an 
insufficient readiness level will pose a risk to the company when bringing it into 
a car project. Furthermore, which technologies are to be implemented in the 
product depends on how they relate to the strategy of the company and thereby 
are included in the product portfolio (PP). The chairman of the steering group 
argued:  
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Those technologies that get stuck from the technology list and into the PP are about 
the corporate and brand strategies we have and that decide which technologies we 
think are relevant to proceed in the process. It is primarily the strategies that 
determine which technology we decide to continue with… Reasons to why 
technologies already included in a programme are cancelled are mainly due to factors 
as cost and time. 

 
It appeared that the evaluation of projects in the early phases is grounded in the 
trust decision makers have in people presenting the material and the importance 
of experience gained in the field and within the company. Evaluation criteria 
differ between the phases (Tzokas et al., 2004). In the early phases, which are 
associated with uncertainties, the role of intuition is more predominant (Hart et 
al. 2003). This could be summarized with a comment from one of the members 
of the steering board including the point that a certain extent of gut feeling is 
important when making decisions: 
 

Understand, quantifying and managing the risks is an essential part in making 
decisions. Too often it is not crystal clear in the early stages. It is different when you 
can start to drive and test a car. Then the problems are concrete and are possible to be 
valued on the basis of what one can live with or cannot live with. ... Of course it is 
experientially conditioned how to understand the risks ... You know who you trust 
and it also affect how to deal with it. 

 

Furthermore, it emerged during the interviews that decisions are made before or 
in conjunction with the gates and not during the actual gate meeting. “The 
screening of new technologies is made before the gate. At the gate only actual figures are 
presented”, one of the project leaders said. This was further explained by a member 
of the steering board: “I have a responsibility to ensure that we are green when we get to 
the gate. It is not my job to expose people at a gate.” 
 
This reasoning was not included in Paper C, in which this study is presented. At 
that time this departure was not in focus but it has emerged during the process 
because I think it affects the decision-making processes and attitudes towards the 
stage-gate process when dealing with new technologies. This implies that 
technologies not are cancelled in the gates; instead, the decisions were made in 
many constellations and in different kinds of meetings, before the gate. The gate is 
often just formalization or documentation of the decisions made before, as stated 
by Christiansen and Varnes (2007), to serve as an arena for justification of 
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decisions already made. On the other hand, one could argue that the gates drive 
the need to make decisions during the process based on the criteria that must be 
met in the gate.  
 
The main finding from this phase is that new technologies already included in the 
programme are cancelled in connection to gates, due to such unsurprising factors 
as time, cost and insufficient technology readiness, which has been mentioned in 
an earlier phase, hindering new technologies (2.1 Setting the scene). Furthermore, 
this revealed that the reason why new technologies were not implemented from 
the beginning was that the company’s strategies didn’t support them. Decisions 
are made partly by following a gut feeling, especially in the early phases of a 
project. An aggravating circumstance disclosed in the material, and which I have 
observed from my own experience, was that decisions were made in front of the 
gates, meaning that while entering a gate the future of the technologies was 
already decided.  
 

Table 4. A table summarizing the empirical data. 

Case Purpose Data Collection Paper 
Saab 

 
Understand why 
technologies are cancelled 
in gates and on what basis 
decisions are made. 

Semi-structured interviews 
with managers representing 
different roles in the gate. 5 
interviews. 

C - Decision making in 
gates: based on formal 
basis or gut feeling? 

 
 

2.4.5 Gate closed 
The next step became to focus on gate criteria since the result from the earlier 
study exposed that the most common reasons for stopping new technologies in 
connection with the gates was often due to factors such as time, cost and 
technology readiness. This was also mentioned in the first study (2.1 Setting the 
scene) as the most common reason for new technologies not to be launched in 
products.  I became interested in investigating whether new technologies were 
cancelled due to these more traditional project management criteria, a more 
quantitative way of evaluating projects. I decided to focus on gate criteria in the 
technology development process, which consisted of four gates (see Figure 5), 
where each gate had a number of criteria to use when evaluating the technology 
project, including such criteria as spending, timing, risk, impact on manufacturing 
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system etc. This might seem like a “negative” way of measuring the project where 
the opportunities risk being lost. This situation was expressed by one of the 
project leaders with the following words: 
 

We do not evaluate the opportunities with new technologies. Once you are going to 
sell the car it is done in a very traditional way. We do not see the big picture but 
instead we value it if it is a good feature and then work after that. But what will a new 
technology entail? The marketing department estimate how much more you might be 
able to sell and charge and they use clinics to make judgments. The focus on what we 
can charge and how much it cost concludes if it will be a positive business case. Then 
if all this is ok we go for it. But we do not value the side effects of a technology, that 
you better can market the car meaning that you sell more of all cars  

 

With this statement the difficulties evaluating the benefit of a new technology 
were revealed. The informant mentioned the difficulties of forming an opinion of 
the potential of a new technology and that the focus, instead, would be on the 
business case. However, a new technology could lift the whole car fleet if it 
increased sales volumes, the informant argued. 
 
Regarding the analysis of the gate criteria for the technology development 
process, I also conducted interviews with two persons connected with the 
development of new technologies, in November 2011. In discussions with these 
persons I realized the gate criteria were regarded more as guidelines, a form of 
control but with a flexibility in the structure of the deliveries and what to 
measure. One of the interviewees articulated the approach with the following 
words:  
 

The process is followed since it creates a good structure. The estimation of cost and the 
business case is a concern. They are hard to get out for early and uncertain projects. 
But there is flexibility in the delivery structure. This is a decision support to show if 
the project has a potential. 

 

In the discussion around stage-gate models, Ajamin and Coen (2002) and Cooper 
(2006) support the idea of a structured review process and the possibility of 
gradual maturation. An adaptation of the stage-gate process is necessary to suit the 
technology development process (Cooper, 2006), but this process has to consider 
the uncertainty characterizing technology development projects (Cooper, 2006). 
Ajamin and Koen (2002) suggest that the gates should be flexible where 
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deliverables to the next gate are decided in the preceding gate and the amount of 
gates is adapted to each project.  
 
Even if the gates at Saab were decided beforehand containing predefined criteria 
the fact they were used in a flexible manner and adapted to each project suggests 
the technology development process was treated in a way that is supported in the 
above theory. Referring to gate criteria one informant said: 

 
It is not the gates that kill projects but our inability to want to see the future! 

 

With this statement it could be assumed the focus of enhancing the possibilities 
for radical innovation are not found in gate criteria. Since the criteria in the Saabs 
technology process were assessed with great flexibility and served more as a 
guideline, one can assume they did not stop new technologies from being 
implemented. On the other hand, criteria that emphasize the potential of a new 
technology instead of being focused on spending and a positive BC would allow 
more radical projects to be highlighted. Having worked as a practitioner with 
product development issues in daily practice I am, however, certain there is a need 
for some sort of process management tool where a stage-gate process with 
flexible delivery options, including more “positive” criteria and gates allowing 
iteration in the process, could serve as a satisfactory tool to manage projects from 
idea to launch. Once again, the results show how important it is to explore the 
future in parallel with the daily business and how hard it is to achieve this 
approach. Given the uncertain financial situation that characterized Saab at this 
moment, it is not difficult to understand that it was not considered a priority in 
the organization. 
 
The main findings from this latter part of the phase conclude that gate criteria do 
not seem to jeopardize new technologies since they are used in a flexible manner 
and are adapted to each project. However, a more positive form of gate criteria 
“measuring” the potential of the technology project could be assumed to 
highlight more radical projects. 
 
My plan was to study “positive” gate criteria as a continuation of the project, but 
when Saab became insolvent in December 2011, I no longer had a project, gate 
closed. However, since I had already scheduled a similar study at Volvo Cars, like 
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the one conducted at Saab, a categorization of advanced projects in explore and 
exploit, I performed the study in January 2012, despite the circumstances 
regarding Saab’s bankruptcy and my lost project. My intention was to continue 
and finalize the PhD studies in some form of constellation. 
 

Table 5. A table summarizing the empirical data. 

Case Purpose Data Collection 
Saab 

 
Understand if gate criteria 
prohibit new technologies.  

Interviews with persons 
involved in the technology 
development process. 2 
interviews. 

 
 

2.5 Explore and Exploit projects at Volvo (Phase 5) 
In January 2012 I had the opportunity to perform a similar study at Volvo Cars, in 
which advanced projects were categorized as explorative or exploitative. The 
study had already been conducted at Saab. Volvo was not completely unfamiliar to 
me. Several years ago I served a ten-month traineeship at Volvo during my 
master’s education, and later my master’s thesis was conducted at the same 
company, so as being situated at the company performing these previous studies 
made me feel like an insider. Since then, Volvo has undergone changes similar to 
those that took place at Saab, but Volvo, as a much larger company employing 
around 20.000 people (2010), always had more viable production volumes, 
around 400.000 cars per year, inducing different circumstances that did not affect 
the company as deeply as they did with Saab. 
 
The first car was presented in 1927 and safety became a core value early in Volvo’s 
history and still is. Until 1999, when Volvo was acquired by Ford, it was an 
independent company. Ford was searching for safe family cars, and Volvo was 
aiming for the large-scale advantages and experience of a global manufacturer for 
future product development, hence it rejected Fiat’s bid, despite the fact that it 
was larger. At the beginning of 2010 Ford sold Volvo to the Chinese company 
Geely. At the time, production volume was 311.000 cars per year (2009) (BIL 
Sweden n.d.), minus 15% compared to the previous year (2008) and minus 33% 
compared to 2007, reflecting the difficult circumstances Volvo had at that time.  A 
notable circumstance is that Geely’s production volume at the same time was 
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almost similar to Volvo’s – 325.000 cars per year (DN Ekonomi n.d.) – although 
this was an increase of 59% over the previous year, illustrating China’s rapidly 
growing market.  
 
However, despite Volvo’s larger volume and number of employees, both Swedish 
companies were regarded as small automakers compared to their European 
competitors. They shared many similarities, such as organizational structure, 
development processes, successful safety performance etc., with a considerable 
domestic market that made them competitors. Volvo, though, is tied to large 
investments in the infrastructure of body manufacturing, which implies 
consequences I will return to in the next phase (2.6 The SåNätt project). I later 
received the opportunity to work with both companies again while studying the 
SåNätt project, but this was something I did not know at this stage.   
 

2.5.1 Purpose 
The purpose with this phase, similar to that with the workshop at Saab, was to 
create an understanding of the innovativeness of Volvo’s R&D work by 
categorizing the advanced projects as exploitation or exploration and comparing 
the results between the companies to enhance the understanding of how a sound 
balance appears and how it differs between the companies.   
 

2.5.2 Theory 
This study is grounded in the same literature as the earlier study performed at 
Saab (2.3 Explore and exploit projects at Saab) based on March’s (1991) concept 
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, referred to as ambidextrous 
organizations (O’Reilly and Tushman, 2004). Furthermore, the model used in the 
study is inspired by Jacoby and Rodriguez’s (2007) model of innovation 
outcomes, where incremental, evolutionary and revolutionary outcomes require 
different organisations and processes.  
 
 
2.5.3 Method   
The study was made in January 2012. The workshop was conducted with five 
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informants representing parts of advanced development, a group similar to the 
one at Saab. The workshop lasted two hours and was conducted in the same 
manner as the one at Saab by starting with an introduction of the model and a 
theoretical framework of innovation, including the concept of explore and 
exploit. After that, the participants categorized their projects and the result was 
discussed within the group. I also presented the result from Saab after they had 
performed the categorization, which gave us an opportunity to discuss the 
differences. The workshop was taped and partly transcribed. 
 

2.5.4 Findings and discussion 
Firstly, I experienced some skepticism and inertia toward the model and why they 
should perform the study. We had many discussions about the model and how it 
should be used. Some of the participants found it insufficient and one-
dimensional as it did not include pure knowledge development projects. They 
argued that knowledge projects are the base for new technologies and are 
therefore important, especially when discussing safety-related projects. Since the 
aim with the model was to capture the outcome of the advanced development 
process with a focus on product innovation, the intention was not to include 
these types of projects. Nevertheless, despite their arguments, they had no 
suggestions on how to change the model to better suit their purpose. However, 
when presenting how the model was modified at Saab, they changed the y-axis in 
the same manner, from market to users. I am aware that their skepticism may have 
been attributable to the fact that I represented a competitor (albeit a beaten one), 
presenting a model that was already in use at Saab. These circumstances could be 
classified under the Not-Invented-Here syndrome (Katz and Allen, 1982). Despite 
returning many times to discussions about the model, the workshop ran more 
smoothly after a while and the participants became more engaged in the task, and 
the model triggered interesting discussions.   
 
The categorisation of the explore and exploit projects resulted in a split of 10% 
explore and 90% exploit. However, the environmental focus was a major driver, 
resulting in an enhanced amount of explore projects in two areas which were 
related to this issue and was expressed by one informant representing one of these 
areas as: “Now it has been very much environment. We are forced to be innovative. Other 
areas will have to stand back and be more incremental.” The environmental focus 
resulted in those two areas being split into 80% exploit projects and 20% explore 
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projects and was further articulated by one informant with the words: 
 

We made a giant drive when we realized that we would get CO2 problem. We made a 
list for 2015 and said that we would have a hit right of at least 70%. Then we made a 
list for 2020 and said that we would have a hit right of at least 50%.  

 

Two informants argued that 20% was a higher degree of explore projects than 
expected, while the informant representing one of the areas was not was surprised 
and argued it was expected: “We have a certain ambition with a new technology in new 
products, not to develop thousands of new stuff. We are pushing it towards 80-20.” 
 
The participants were curious about the result at Saab, as one informant 
expressed: “How was the situation at Saab? On the contrary! They were pretty tight at 
the end. We have good times here now, as good as it gets. The hybrid issues add on the 
result.” After presenting the result at Saab – 40% explore and 60% exploit – it was 
further expressed by the person representing one of the areas:  
 

Then Saab was more innovative than we! I can imagine that! It has to do with having 
a reputation being innovative…a car for those interested in technology. It stimulates... 
the aviation industry and a lot of new technologies. This is perhaps not the main goal 
for Volvo.  

 

They also compared a similar situation that applied to a giant automotive 
concern. They argued that Ford was aiming to develop cutting-edge technology 
concentrated at the same place, moving the development of hybrids from Volvo. 
One informant noted: “We have lived in the Ford world and been very depressed; 
similarly with Saab.” However, safety was maintained at Volvo, in line with Ford’s 
intention when it acquired Volvo to increase knowledge of safety performance. 
Similarly, safety performance was maintained at Saab during the GM period.  
 
Accordingly to the literature, since Volvo was burdened by a major infrastructure 
of body manufacturing, including large investments, the tendency to deal with 
radical development became limited, an issue that will be discussed in more detail 
in the next phase (2.6 The SåNätt project). The informant representing one of the 
areas presented the internally created concept “industry-adaption-inertia”, which 
is explained in the following dialogue among three of the informants:  
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If we now think of new vehicle manufacturers like Tesla Motors…the founders had an 
idea of a battery and an electric motor of which it should be possible to make a car. 
They have built up a company that produces fine electric cars that are fairly affordable. 
Where did they come from? While we here say, electrification could it be something! 
We have invested billions and billions...It is like a ship that just goes and goes, but now 
they swung! It will take four years for us to swing. (Comment from another participant :) 
Four! Oh, it was fast! (the first continues:) There is probably a risk that a large company 
will be sluggish and comfortable running kaizen. But suddenly the surroundings have 
gone off. One must be on a lot of explore, you have to push yourself. (Comment from 
the third participant :)…But maybe not 40% (as Saab). I am surprised we reached 20%. 

 

The dialogue illustrates the challenging situation of meeting upcoming demands 
and competing with fast-moving entrants, particularly as a mature company with 
large investments that slowed their ability to adapt to changing conditions. The 
situation highlighted the productivity dilemma (Abernathy, 1978) – developing an 
infrastructure enabling mass production with low cost-per-unit prices on the one 
hand, but having an inflexibility in adapting to changed prerequisites on the other 
hand and the inconvenience of cannibalising existing products and their own 
investments (Chandy and Tellis, 1998; Assink, 2006). Furthermore, the dialogue 
indicates how the attitude in established companies makes it convenient for them 
to stay in the comfort zone, with some reluctance to leave it, resulting in a 
tendency to aim for incremental development (kaizen).  
    
The result was further connected to a high degree of implementation of 
technologies in cars, estimated to be around 90%. When discussing advanced 
projects and their processes with the participants at Volvo I got the feeling the 
processes they have engaged for a long time are well anchored and confirmed. 
Compared to Saab, the Volvo process has a different structure and security, a point 
an informant comments on in the next phase (2.6 The SåNätt process), which 
highlights the continuity in the advanced development process at Volvo.      
 
Another reflection made on this study’s result is the challenging situation 
comparing the results from the two companies since the concepts on the x-axes 
differ. Saab decided to use ‘functionality’ while Volvo kept ‘technology’. However, 
I think the circumstances behind the changes are interesting. Why they changed 
the model in a different manner and the way they argued about it may indicate 
different approaches to innovation. Saab’s choice to use functionality could 
indicate openness to a user-based stance since they focused on how the customer 
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experienced the innovation, arguing that they perceived functionality, not the 
technology behind it. Volvo maintained a technology orientation, which could be 
interpreted as they presupposed what they themselves deliver in this process 
indicating a more engineering standpoint. Nevertheless, even though the models 
are not completely comparable, the results from the two studies provide a feasible 
indication of the differences between the companies. The development of the 
models could also be regarded as part of the results of the studies, indicating the 
differences between the companies’ approaches.  
 
The main findings from this phase show a substantive overrepresentation of 
exploitative projects at Volvo; 90% exploitative, while 10% are categorized as 
explorative. However, due to an increased environmental focus two related areas 
ended up 80% exploit and 20% explore.  Compared to Saab’s 40% explore and 
60% exploit, the result is markedly different. Reasons mentioned were difficulty 
leaving the comfort zone and embracing radical innovation due to high 
investments in the infrastructure.  
 

Table 6.  A table summarizing the empirical data. 

Case Purpose Data Collection  Paper 
Volvo 

 
Mapping innovation projects, 
a comparative study to 
understand the 
innovativeness of the 
company. 

Workshop based on 
predefined categories with 
engineers from advanced 
development at Volvo. 
Workshop with 5 
participants. 

Included in paper D - 
Developing lightweight 
concepts in the 
automotive industry: 
taking on the 
environmental challenge 
in the case of SåNätt 

 
 

2.6 The SåNätt project (Phase 6)  
I continued my PhD studies again in September 2012, after a six-month break 

due to Saab’s bankruptcy. With financial support from FFIi, the lightweight 
project SåNätt became a natural and interesting case to study. I had attended the 
initial seminars in September 2010, which was the first time the project 
participants met. The directives for the project were composed during autumn 
and the project started officially in January 2011. My participation in the project 
                                         
i FFI stands for “Strategic Vehicle Research and Innovation” and is a partnership between the Swedish Government and the 

automotive industry for joint funding of research, innovation and development concentrating on Climate & 
Environment and Safety (http://www.vinnova.se/en/FFI---Strategic-Vehicle-Research-and-Innovation/). 
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was intended to contribute to the knowledge about what is hindering the 
development of radical innovations and what barriers could be anticipated when 
these innovations were to be implemented on dedicated platforms. This was in 
line with the objectives of the research project: to establish what hinders 
automotive manufacturers from implementing innovations in future cars and 
what enables them to do so. Furthermore, my intention was to study SåNätt as an 
additional example of how to manage innovation development. Saab's bankruptcy 
and Volvo's subsequent entry provided an opportunity to take advantage of the 
two companies’ approach to this issue. 
 
I was now employed at LTU, I had been affiliated to from the beginning and 
therefore had left the industrial connection and fully entered the academy. Hence, 
it felt good to participate in the SåNätt project more fully and to keep in touch 
with my former colleagues who were still involved in the project. It was also a 
great opportunity to establish contacts with Volvo. When I started my PhD studies 
again an increased interest in environmental issues had induced a change in the 
academic subject area to industrial environmental management. During the years 
preceding the resumption of my studies I had become increasingly interested in 
sustainability and the environment and decided to concentrate my research upon 
these issues. It was also a matter of conscience, and I felt I could continue 
working in the automotive industry without compunction by focusing on the 
development of more sustainable products. The environmental direction did not 
affect the orientation of the research project since the driving force from the start 
was to improve the implementation of new technologies with the aim of being 
able to implement green innovations. A hybrid project was ongoing and later the 
lightweight project SåNätt. Reducing vehicle weight is an essential part of 
reducing fuel consumption and, by extension, introducing more environmental 
friendly alternatives. My participation in the SåNätt project also gave me 
opportunities to study Saab’s and Volvo’s approach to innovation development 
within the same project.  
 
The urgency of developing lightweight concepts is expressed below:  
 

The ambition to implement functionality into the products is greater than the 
ambition to save weight. The weight has so far not been that important and does not 
affect how we build a car. It should be but today cost rules more. The next generation 
of platform will entirely be governed by weight. Today we had to start from a certain 
position with the existed platform depending on implications as time and cost.  
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This statement was made during the interviews about decision making (2.4 
Decision making in gates) by one of the project leaders at Saab responsible for a 
new car project when discussing how to balance requirements in gates. The 
statement illustrates the difficulty creating a general understanding of the 
importance of focusing on environmentally friendly solutions. Even if people 
understand the urgency of developing products with less weight as a means of 
producing less destructive cars, the desire to include functions is greater. At about 
the same time the lightweight project SåNätt started, aiming to develop 
lightweight concepts for the next-generation platform. Furthermore, an equally 
important aspect of this project was to develop supplier and academic 
collaboration.  
 

The SåNätt project  
The SåNätt project was named after Saab Sonett, an innovative lightweight sports 
car from 1956 with a body, a monocoque construction, in glass-fibre-reinforced 
polyester and an aluminium chassis. SåNätt in English translates as SoLight. Saab 
started the project in January 2011 with the aim of developing lightweight 
concepts, involving the suppliers and academia in the process. To be able to 
survive as a small manufacturer competing in a global market, a new form of 
collaboration and structures with partners had to be established, a necessary 
strategy already articulated at the beginning of this project, as discussion was 
ongoing towards an independency, which at this time had been achieved. This 
approach was crucial to maintain innovative capabilities to meet demands for less 
environmentally destructive cars. It was during this period that the SåNätt project 
was initiated with the aim of finding forms and structures of collaboration with 
suppliers and academia that would make it possible to reduce vehicle weight by 
20-40% by 2020 with maintained or improved product properties. The project 
received financial support from Vinnova and involved about 40 parties: 30 
suppliers, seven universities, Innovatum Science Park and, in the beginning, Saab 
(as the OEM-Original Equipment Manufacturer) and later Volvo. 
 

2.6.1 Purpose 
The purpose of this phase was to explore how two automakers (Saab and Volvo) 
approached the lightweight challenge on an operative level and to conceptualize 
what hinders and enables environmental innovations in the automotive industry 
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through the lightweight project SåNätt.  
  

2.6.2 Theory 
Entering this phase I read literature about environmental innovation development 
linked to the automotive industry and more extensive literature about innovation 
management with a focus on enablers and barriers to innovation. I realized that, 
to a large extent, the literature was connected to different propulsion alternatives 
such as Electric Vehicles (EV), Hybrid Electric Vehicles (HEV) and fuel cells (van 
den Hoed, 2007; Aggeri et al., 2009; Berggren et al., 2009; Zapata and 
Nieuwenhuis, 2010). Less research had focused on alternatives or modifications to 
the all-steel body and the impact this particular technology could have on the 
potential to develop lightweight concepts. Budd’s all-steel body, together with 
Ford’s moving assembly line, was a prerequisite for the mass production of cars 
(Nieuwenhuis and Wells, 2007). This supporting monocoque structure eliminated 
bottlenecks in already assembled and painted when it arrived at the assembly line. 
It also provided advantages from a product perspective enabling stiffer, stronger 
and cheaper cars (Nieuwenhuis and Wells, 2007) but since the capital investments 
were large the all-steel body technology required high production volumes to be 
able to deliver low per-unit costs of production compared to other alternatives 
(Orsato and Wells, 2007). The conditions followed by this technology were 
formulated by Nieuwenhuis and Wells (1997, p. 94) with these words:  
 

Despite continuous improvement in steel-making technology and in design and 
manufacturing processes to transform steel into vehicle bodies, and despite the 
significant cost per unit advantage for steel in high volumes, all-steel car bodies are too 
heavy and the production technology too capital intensive and inflexible. 

 

Since production of all-steel bodies became the primary activity of car plants, 
accounting for 75% of the investments (Nieuwenhuis and Wells, 2007) one could 
assume this technology has an essential impact on the possibilities of introducing 
lightweight solutions in future cars.  The environmental challenge, particularly the 
need to reduce CO2 emissions due to imminent regulations on fuel economy in 
Europe, the US and Japan forces automakers not only to zoom in on the 
powertrain, but also to find weight-reducing solutions, thus questioning Budd’s 
dominant design (Nieuwenhuis and Wells, 2003; Orsato and Wells, 2007). 
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Working with a dominant design, a product that dominates a market (Utterback 
and Abernathy, 1975), such as the all-steel body and the combustion engine 
decreases companies’ tendency to introduce innovations, and instead emphasises 
design improvement and cost reduction (Abernathy, 1978; see also Magnusson 
and Berggren, 2001). In a similar vein mass production, requiring capital-intensive 
investments decreases the ambition for radical innovations, which is a productivity 
dilemma (Abernathy, 1978). 
  
It has also been claimed that executives in large established firms are not familiar 
with how radical innovations occur or what the process looks like, which results 
in a situation where radical innovations are poorly managed (Leifer et al., 2000). 
This might be a particularly important barrier since a key enabler for more radical 
innovations is the support and commitment of senior management (Tushman and 
Nadler, 1986; Wheelwright and Clark 1992). The absence of such support results 
in a legitimacy problem for those dealing with radical innovations (Leifer et al., 
2000; see also Dougherty and Hardy, 1996). Moreover, it is argued that radical 
projects should be managed in a more informal way (Eisenhart and Tabrizi, 1995; 
Veryzer, 1995) since too much formalization can be deleterious for innovations 
(Benner and Tushman, 2002).  
 
Radical innovations occur in flexible organizational structures where people meet 
across functions and disciplines (Kanter, 2006). Established organizational structures 
constitute another barrier where separate functions are enhanced instead of cross-
functionality, which is perceived as important in order to achieve radical 
innovations (Wheelwright and Clark, 1992; Dougherty and Hardy, 1996). The 
organization in many automotive companies is structured as an unassembled car 
in separate entities, implying difficulties in communication. This structure will also 
result in a continuous reproduction of previous products due to its organization 
of knowledge, as Henderson and Clark (1990) suggest. Furthermore, the structure 
of many organizations rather seems to facilitate innovations solely on a 
component level, which implies that innovations affecting the whole system will 
never be discovered (Christensen, 2006).  
However, the literature is ambiguous about how to organize for innovation. 
Experience from successful innovative companies indicates that a project team 
separated from the operating organization provides the best circumstances for 
developing radical innovations (O´Reilly and Tushman, 2004; Govindarajan and 
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Trimble, 2010), but there is also the risk that a separate innovation team will 
become isolated from the rest of the organization, resulting in resistance to the 
ideas the team develops (Birkinshaw and Gibson, 2004; Kanter, 2006). The 
tendency to neglect ideas that arise outside a project group is defined by Katz and 
Allen (1982) as the “not-invented-here syndrome” (NIH; see also Assink, 2006).  
 
Another barrier is that leaders have too much invested, sunk costs that are too 
large, in order to embrace radical innovations, and therefore focus instead on 
incremental improvements of core technologies (Chandy and Tellis, 1998; 
Stringer, 2000; Bessant et al., 2005; Assink, 2006). The infrastructure of the 
production of all-steel body is such an example requiring large investments, 
which leads to unwillingness to introduce changes. 
 
However, despite the abovementioned barriers faced by large incumbent firms to 
introduce radical innovations, the literature is somewhat ambiguous. Referring to 
attackers’ advantage, Foster (1986) argues that incumbents are unable or unwilling 
to respond due to organizational, technological and strategic inertia and therefore 
allocate insufficient resources in response to the threat from entrants. Meanwhile, 
Chandy and Tellis (2000) argue that the “incumbent’s curse” is not always valid.  A 
broad historical investigation of new technologies found that incumbent firms 
also develop radical innovations due to the benefits of marketing and 
technological resources (Chandy and Tellis, 2000; Hill and Rothaermel, 2003). 
Technological capabilities and dynamic organizational structures, including 
autonomous units, are referred to as factors encouraging incumbents and large 
firms to stay innovative (Chandy and Tellis, 2000; Hill and Rothaermel, 2003; 
Macher and Richman, 2004). 
 
This has been especially true for the automobile industry since firms competing 
with radical innovations offer possibilities for competitive advantage (Sierzchula et 
al., 2012). In the same vein Bergek et al. (2013) argue that the capacity of 
incumbents to integrate new technologies with existing capabilities should not be 
underestimated. In their analysis of the introduction of electric vehicles in the 
automotive industry they found that none of the entrants managed to challenge 
established automobile companies (Bergek et al., 2013). The introduction of 
alternatives such as HEV, EV and fuel cells indicates that the incumbent 
automotive industry still manages to develop  innovations which are enabled by 
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engaging in R&D partnerships with entrepreneurs (Van den Hoed, 2007; Pohl 
and Elmquist, 2010; Sierzchula et al., 2012) Working with different partners 
enhances the possibilities of gaining access to new ideas (Bessant et al., 2005) even 
though the power of incremental innovation will remain strong (Magnusson and 
Berggren, 2011). An extended form of collaboration between parties is defined by 
Segrestin (2005) as an exploratory partnership in which mutual interests and 
purpose are defined by action, rather than initially formalized. In partnerships 
characterized by uncertainties, new forms of alliances can be found compared to 
those within the dominant design (Aggeri et al., 2009). 
 

2.6.3 Method 
The SåNätt study was conducted between February and May 2013 with some 
initial interviews during late autumn 2012. In total, seven informants from the 
SåNätt project, representing three different stakeholders/companies (former Saab 
employees, suppliers and Volvo employees) in the project, were interviewed, some 
on several occasions. In total, 12 interviews were conducted. The interviews were 
semi-structured in that barriers and enablers to innovation were discussed with 
each informant, but all interviews also had an open-ended character in order to 
encourage sensitivity to the experiences and opinions of each informant (Yin, 
2013). The interviews lasted between 20 and 90 minutes, with an average of one 
hour. In 2013 two seminars were also conducted with the project management 
group and team leaders in the SåNätt project. The seminar group on both 
occasions consisted of 20 persons. The first lasted three hours during which I 
presented barriers to and enablers of innovation implementation from a 
theoretical standpoint, encouraging discussions and reflections. The results were 
presented in the second seminar, which lasted one hour.  
 
Relevant to this phase was an interview I conducted with a person working with 
energy issues at Saab. This interview took place in December 2011 just before the 
bankruptcy. The purpose of the interview was to form an understanding of 
perceptions towards and progress of environmental issues within the company as 
part of my increased interest in sustainable development. In addition, it turned out 
that I later received the benefit of the interview data when I analyzed the SåNätt 
study and contributed to an understanding of the interface between the project 
and Saab. This was not included in the paper (Paper D) but is something I have 
chosen to embrace in the thesis since I believe it contributes to an understanding 
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of the whole picture of the research project and its purpose.   
 
In previous studies I had already touched on case study as a feasible method of 
dealing with relevant behaviour that cannot be manipulated, meaning, for 
instance, that it cannot readily be set up as an experiment (Yin, 2013). Given the 
research aim in the SåNätt study, to understand how two automakers on an 
operational level approach lightweight challenges, a case study research strategy 
seemed appropriate. The phenomena will be best studied within the real-life 
context (Miles & Huberman, 1994; Yin, 2013) in which they occur (Eisenhardt 
and Graebner, 2007). Yin (2013) also argues that “the distinctive need for case 
studies arises out of the desire to understand complex social phenomena” and 
enables the researcher “to retain the holistic and meaningful characteristics of 
real-life events” (Yin, 2009, p.4). With this definition, a case study strategy could 
have been applicable even in earlier studies during my research project, and I had 
been in contact with it before. However, for the SåNätt project, a dedicated case 
with distinct frames and boundaries in the form of time, participants, purpose and 
so on, a case study methodology seemed to be a suitable choice.   
 
The research process in the SåNätt case has not been as rigorous perhaps as Yin’s 
(2013) approach would have liked, and the choice of samples evolved as the 
fieldwork began as is often typical of case studies (Miles and Huberman, 1994) In 
retrospect, it has been much more iterative than guided by a rigorous 
methodological plan and path. The iterative character of the process has also 
enabled me to test ideas and tentative findings on the project participants in 
interviews and seminars throughout the process.  
 
From the outset the interview questions were inspired by previous research, in 
particular the workshops indicating differences in the approach towards 
developing radical innovations between Saab and Volvo; they were also inspired by 
enablers and barriers from the theory of innovation management. When dealing 
with different sources of data, such as interviews, project documentation and 
participant observation in the form of seminars and workshops, as was the case in 
the SåNätt study, a form of data triangulation (Yin, 2013) is possible to 
corroborate the findings. The data was analysed by comparing the informants’ 
stories about the Saab period and the Volvo period, searching for differences and 
similarities, both between the companies and between the informants. The data 
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was also compared with the earlier workshops categorizing the advanced projects 
in explore and exploit. An open seminar was held in connection with the 
interviews in which barriers and enablers from a theoretical perspective were 
presented and discussed with the participants. The interview data have been 
compared not only with the results from this seminar discussion but also with the 
theory. Furthermore, the results were presented and discussed at a second seminar, 
giving participants the opportunity to complement and validate them.       
                                                                                                                     

Generalization 
Since the case of SåNätt is a unique project, the possibilities of replicating the 
course of events are limited; that is, an external validity cannot be attained and 
thereby a more statistical form of generalization has to be applied. “A fact is not an 
absolute truth; it is a context-dependent truth” (Gummesson, 2000 p. 141). A case 
study examines something that happens right there and then at the specific time 
(Eisenhardt and Graebner, 2007) and is part of a specific situation, and therefore, it 
is not meaningful to generalize (Gummesson, 2000). Further statistical 
generalization is hard to attain when dealing with case studies since “cases are too 
small in number to serve as an adequately sized sample to represent a larger 
population” (Yin, 2013, p. 40). However, what Yin (2013) refers to as analytic 
generalizations can be made to some extent (see also Gummesson, 2000) by 
regarding them as opportunities to “shed empirical light about some theoretical 
concepts or principals” (Yin, 2013, p. 40). Since the SåNätt project includes two 
automotive manufacturers and several suppliers, the results from this study can, 
through a more analytical generalization to theory, provide insights relevant to 
other automakers and stakeholders interested in the automotive industry’s 
approach to the lightweight challenge. Yin (2013, p. 42) even argues that when 
doing case studies it is appropriate to strive for analytic generalization and avoid 
thinking in terms of “the sample of cases” or the “small sample size of cases” as if 
case studies are equivalent to respondents in a survey. 
 
This approach to generalization is something I felt comfortable with at the time. 
Earlier in the process I was implicitly striving towards a more statistical form of 
generalization, including a larger number of interviews (samples) and several cases, 
since I got the view that this implies a more convincing result and a more 
sophisticated research, even though my tight liaison with one company made it 
problematic. But as questioned by Gummesson (2000), is it even relevant to 
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discuss generalization in a social context? A single case provides in many aspects 
interesting and relevant data contributing to theory where the number of cases 
and accurate evidence are not so crucial (Eisenhardt and Graebner, 2007). 
 

2.6.4 Findings and discussion 
The results of the study indicate completely different approaches to the 
development of lightweight solutions between the companies. Saab supported 
independent and innovative thinking focused on a more radical development of 
lightweight solutions in close collaboration with suppliers, where the aim to build 
a supplier structure was as important as the development of new concepts to be 
able to manage as a small automaker.  Volvo had a more incremental stand, 
developing technical solutions with a shorter implementation focus inhibited by 
its infrastructure around the production of the all-steel body, which was of great 
concern when planning a new project. This was expressed by one informant from 
Volvo in the following way (quote from Paper D): 
 

In the SåNätt project, they have wilfully disengaged themselves from all investments in 
manufacturing facilities and other things that are a reality ... They have never 
committed themselves to it and this has been really important for the project ... When 
you start a project at Volvo you note that you have a body factory and that's that. 

 
The statement indicates Volvo’s tight liaison with all-steel body production and its 
strong impact on the product development process. The rigid process of changing 
things in the automotive industry because of the old infrastructure surrounding it 
was once again, (2.5 Explore and exploit projects at Volvo), expressed by another 
informant from Volvo, a former Saab employee, as “automotive-industry-
adaption-inertia”. It seems as though the expression is commonly used within the 
company and something they have to relate to.  
 
This impression from the SåNätt project is supported by the results of the explore 
and exploit workshops (2.3 and 2.5), in which Saab had a larger amount of 
explorative advanced projects than Volvo but the degree of implementation of 
such projects was higher at Volvo.  
 
The earlier-raised questions and speculations about what the balance between 
explorative and exploitative projects depends on were discussed during the first 
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seminar. Some informants meant that the larger amount of explorative projects at 
Saab was explained by the financial situation they had fallen into. They argued 
that Saab had no choice but to innovate out of the crisis.  Furthermore, it was 
claimed that Volvo had experienced a calmer period during which it had 
provided opportunities for continuity in the product development process, which 
includes the advanced development process. However, it was also argued that the 
approach performed at Volvo had been successful until then, but what about 
tomorrow, when the requirement for more sustainable products would force 
automobile companies to make major changes? The informants suggested that 
maybe the culture and system at Saab would have suited such an approach better. 
 
Were the solutions delivered by the SåNätt project even too radical for Saab? This 
was an argument made by the person responsible for energy issues at Saab. He 
had tried to introduce one of the technologies from the SåNätt project into the 
new platform and argued it was difficult to find support since it was perceived as 
being too radical. He argued that the gap between the SåNätt project and the 
platform was large and as a consequence, there would be difficulty trying to 
implement the ideas in ‘reality’: 
 

The development of the platform is controlled by traditional thinking implying 
difficulties when trying to implement radical ideas. In the SåNätt project their minds 
are free... I wish they could held back and not just think so radical...The anchor to 
reality is important even if you plan for the future otherwise it will be hard to get the 
real potential…In the meantime I wish we could think more freely here. How should 
we accommodate the fluffy world with the traditional? 

 

In order to ensure that the concepts synthesized in the SåNätt project would be a 
basis for further development and refinement, the teams were asked to create 
concepts for three different sets of objectives. These sets of objectives were set in 
such a way that they would represent what could be done in the very near future, 
what could be done within the 2020 time frame, and finally what would be an 
ultimate solution in the future. These were referred to as Selling Points, Most 
Intelligent Car Built, and Dreams Come True. The previous mentioned statement 
could be referred to that concepts in the third category, Dreams come true, were 
used in the effort to test implementing them.  
 
However, it seems to be a universal problem: to accommodate the fluffy world in 
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the traditional one. Volvo seems to have solved this initially by not engaging in 
projects that were too radical, while Saab was taking the opposite approach, 
allowing for the development of radical projects but with a smaller percentage 
implemented. In discussing these circumstances at the seminar it appeared that 
some of the informants from Volvo thought the degree of implementation was 
too high, indicating they were “playing it safe”. 
 
Another striking aspect from the interview with the project leader of energy was 
the aggravating circumstances in implementing environmental technologies since 
they were not included in the product portfolio (PP): 
 

We do a calculation of the entire car program…if it does not satisfy CAFE ii we have 
to point this out. Right now it is difficult with future plans due to the economic 
situation. We try to feed portfolio with the challenge we have with respect to the 
environmental requirements, but the outcome from portfolio includes how we can 
receive better performance. 

 

As the chairman of the steering group explained (2.4 Decision-making in gates), 
the brand strategies governed which technologies should be included in the PP. 
The enunciation above indicates difficulties convincing portfolio planning of the 
urgency to act to fulfil common requirements.  This could be interpreted as low 
awareness of what the future would require or as environmental strategies were 
missing. The concept ‘Environmental and energy’ was included in the brand 
strategy. Together with ‘Safety’, it was part of the third brand pillar, ‘Responsible 
performance’. The other two pillars were ‘Progressive Design’ and ‘Sporty driver 
focus’. During discussions with the informants it appeared that a long-term 
product plan did not exist, which obviously obstructed the possibility of a clear 
innovation strategy, including a strategy on how to meet future environmental 
regulations. This was further visualized through the project leader, who claimed 
they could not plan for a longer time horizon than 2016, until which they could 
manage to fulfil the environmental requirements by pressing today’s cars.  
 
To succeed in the longer perspective new innovative CO2 reduction technologies 
would be required, but they did not know which direction to choose that was 

                                         
ii CAFE stands for Corporate Average Fuel Economy, which is an average of what the entire car fleet emits in the form of 

CO2.   
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regarded as connected to the company’s strategies. This was an important concern, 
probably common in the automotive industry in general. However, developing 
new technologies is more challenging for a smaller automaker than for the giants. 
Companies such as BMW and VAG have the ability to allocate resources to work 
with different solutions in parallel with daily product development. They also 
have the financial capacity for running several production tracks. A good example 
that also illustrates the different corporate approaches is the BMW i3, with its 
chassis of aluminium and body of carbon fibre, which is mass produced and is 
expected to require half the energy used in ordinary production.  
 
In the discussions it also appeared that Volvo, on the contrary, has a clear strategy 
with a product portfolio extended over a longer time horizon, especially 
concerning safety performance and, as was revealed in the previous section (2.5 
Explore and exploit projects at Volvo), they also had developed a strategy until 
2020 to reach CO2 demands. This may be consistent with earlier findings 
indicating a large amount of exploit projects and a high degree of 
implementation. When the strategy is clear it becomes easier to decide which 
projects to focus on. Conversely, when the direction is not evident it implies 
difficulties in deciding which projects to deal with, a difficulty inherent in Saab’s 
more fumbling approach. But the tough financial situation also contributes to the 
inability to form a long-term strategy.  However, it is possible to argue that 
objectives that are too clear could inhibit more radical ideas, which does not 
imply one should not strive for long-term strategies but that one must be 
conscious of which level of detail is appropriate.  
 
The main findings from this phase are that while Saab through SåNätt focused on 
the radical development of new concepts aiming to build a supplier structure for 
collaboration, Volvo’s focus was on incremental development emphasizing short-
term implementation.  Furthermore, Volvo was more deeply committed to its 
infrastructure for body manufacturing, which hindered more radical changes. 
Additionally, it was revealed that Saab was lacking long-term innovation strategies 
while they existed at Volvo.  
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 Table 7. A table summarizing the empirical data. 

Case Purpose Data Collection  Paper 
SåNätt 

 
Conceptualize what 
hinders and enables 
environmental 
innovation through the 
SåNätt project. 

Semi-structured interviews with 
different stakeholders in the SåNätt 
project and one person from Saab 
involved in energy issues. Seminars 
with the project management group  
of SåNätt. 13 interviews and two 
seminars involving around 20 
persons. 

D - Developing 
lightweight concepts in 
the automotive industry: 
taking on the 
environmental 
challenges in the case of 
SåNätt. 

 
 
Experience 
At this point I was comfortable in my role as a researcher and the approach to my 
experience and pre-understanding of the industry I had been working in for 
many years. Since I had spent several years in academia, it also resulted in a kind 
of analytical distance from the industry, allowing for a more reflexive stance 
towards what was going on there. During the research journey I have come to 
realize how experience and pre-understanding are clearly essential for the 
research process, and is regarded as a scientific merit (Gummesson, 2000). This has 
changed my attitude to my background and once again made it more transparent.  
 
I have been told several times about the difficulties of being objective when 
studying my own organization, but I argue that the objectivity dilemma applies to 
all researchers to some degree. It is not possible to remain completely neutral 
since we all carry our luggage filled with experience and values, and this includes 
those both with and without an industrial background. Having worked in the 
company under study could even imply a more critical stance to the research 
problem, since the apprehension of the existing problems is to some degree self-
experienced or reflected upon. Furthermore, with regard to the informants’ 
answers, it is harder to be misled when you know the context. When researchers 
have worked in companies they may have developed a feeling for corporate 
environments and the relevant issues (Gummesson, 2000). Good research is about 
being as transparent as possible regarding how the research has proceeded and 
being able to give an account of the choices made and activities pursued during 
the research process. This will provide higher reliability (Yin, 2013).   
 
Since I was situated at the university during the whole research journey and 
visited the company while performing the studies, I become more flexible and 
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unaffected by things happening in the company, which strengthened my ability to 
be objective.  It also enabled me to take a step out of the industry and gave me 
the opportunity to consider the industry and its processes from the outside. It did 
provide good opportunities to reflect the studies from a distance more objectively 
and discuss the result and research in general with my supervisors and other 
researchers. This approach became even more apparent when I transitioned from 
an industrial to an academic PhD student. I never felt controlled by the company 
under study and was not pressured to express certain views or perform the 
research in a certain way. However, I felt a strong responsibility to contribute and 
provide tools to reform the company’s capabilities for innovation development. 
This more practical contribution had to stay in balance with the scientific part to 
obtain scientific height.  
 
My pre-understanding also constituted a relevance of how I related to theory. 
When reading the literature I fell back on my experience, comparing it with the 
theory, and I constantly compared the empirical findings with the literature. But a 
pre-understanding also induced a more critical stance towards theory since I had 
been in the delineated environment working with those issues.  (I felt the reality 
became simplified in theory and I perceived a simplification of reasoning.) 
Meanwhile, it was important to maintain a theoretical sensitivity to enable a 
changed perspective of my view, to challenge the existing paradigm (Gummesson, 
2000).  
 
I had many discussions during this phase with Anders Claesson (co-supervisor 
and one of the initiators of the SåNätt project) about the prerequisites for the 
automotive industry and how the thoughts about how to override the obstacles 
were applied in the SåNätt project. It was during these discussions that the idea 
for the next paper appeared, Innovation in a dominant paradigm, 2.7.  
 
 

2.7 Innovation in a dominant paradigm (Phase 7) 
In the previous phase the impact of the infrastructure of the production of the 
all-steel body is raised as a barrier to developing radical solutions, in this case 
lightweight solutions. The production of the all-steel body constitutes a built-in 
inertia in the automotive industry, hindering the development of products 
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optimized to fulfil environmental demands and future needs. But the obstacles are 
more extensive than just investment inertia. Together with two experienced 
colleagues from Saab we discussed how several inertias in the automotive industry, 
constituting what is seen as a dominant paradigm, are hindering the industry from 
introducing radical innovations. The discussions were initiated at the end of the 
SåNätt project, in which we had all participated, and we decided to write a paper 
about the paradigm based on our experience working in the automotive industry 
for many years. We also discussed how the SåNätt project had succeeded in 
challenging many of the inertias through different actions to consciously override 
the paradigm.  
 
While the previous phases have included studies on a more operative level, with 
this last phase of the research process, the research question, what hinders the 
automotive industry from implementing innovations and what enables the 
implementation of such innovations, is raised to an industry level. This phase also 
includes how the different studies contribute to a more strategic standpoint 
towards the comprehensive challenges the automotive industry faces. This more 
strategic issue concerning the future of the entire automotive industry had 
occupied my mind from the beginning of the project, so it was both a relief and a 
revelation to get the opportunity to discuss it and write about it with my former, 
more experienced, colleagues. 
 

2.7.1 Purpose 
The purpose of this phase was to highlight the paradigm in the automotive 
industry and to illustrate it with observations and experiences from the 
lightweight project SåNätt, a project that challenged the paradigm. A strong 
intention was also to contribute to the ongoing debate among practitioners and 
in academia on what is seen as a dominant paradigm.  
 

2.7.2 Theory 
In this phase the automotive industry is treated like a sectoral innovation system 
(Malerba, 2002). By using this framework we presuppose the automotive industry 
is afflicted under the same paradigm. The automobile companies are acting under 
similar conditions, including technology, production operation, organizational 
structure, institutional context and knowledge base, resulting in similar behaviour 
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and capabilities.  Furthermore, firms in the automotive industry have some 
commonalities; they are the same time heterogeneous and face the same 
technological regime, including the all-steel body, the combustion engine, mass-
production, platform development, stage-gate processes et al. This regime affects 
their innovation capabilities, which are dependent on the nature of the problems 
to be solved (Malerba, 2002). When some of these conditions govern the industry 
it means the industry has to act in a special way; thus, a paradigm is established.  
 
In analogy with Kuhn’s (1992 [1970]) definition of a scientific paradigm, Dosi 
(1982) has defined a technological paradigm “as a model and a pattern of solution of 
selected technological problems based on selected principles derived from natural 
sciences and on selected technologies” or preferably defined as “clusters of 
technology”. The concept of technology includes knowledge, know-how, 
methods, experience of success and failure and the more traditional physical 
devices and equipment (Dosi, 1982). The combustion engine is referred to as an 
example of a technological paradigm fulfilling the need for transportation (Dosi, 
1982). The technological paradigm represents a powerful “exclusion effect”, 
meaning that organizations and engineers are heading in the same direction as 
usual and are “blind” to new opportunities.  On the other hand, a paradigm 
imposes a perception of progress (Dosi, 1982). This progress proceeds in an 
established direction, a technological trajectory defined as the direction in which 
normal “problem solving activity” moves (Dosi, 1982). Naturally, this implies the 
disruptive effect radical innovations impose in an established paradigm.  
 
A dominant paradigm refers to existing values and thoughts in a society that are 
widely held and constitute a standard further legitimized by professional 
organizations. While a sectoral innovation system is an open model of explanation 
identifying an industry’s conditions, a paradigm constitutes locking parts within 
the sector. A dominant paradigm, we argue, is a paradigm dominating the industry, 
one that is confining and hard to override.  
 
The literature also agrees that the automotive industry is acting under many 
constraints where the combustion engine and volume, including mass production 
concurring with high volume and low per unit price, are mentioned most often 
(Donada, 2013, Wells, Orsato and Wells etc). The literature also discusses many 
barriers to radical development, some of which are mentioned in the previous 
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section (2.6 The SåNätt project). These barriers are treated in this phase as 
components of the paradigm.  
 

2.7.3 Method 
The process has largely been iterative between me and my colleagues. It started 
with an in-depth discussion in connection with the completion of SåNätt, were 
we met and talked about the inertias locking the industry. The inertias were 
further formulated by Bertil, as the most experienced person, and discussed and 
iterated among all of us again. Thereafter, we had a dialogue on how the SåNätt 
project proceeded to override the inertias. We had all been a part of SåNätt but 
had served different roles. Anders was the initiator of the project and belonged to 
the management group, Bertil was responsible for the complete vehicle team 
identifying overall vehicle objectives, and supported the other teams with know-
how without interfering in the definition of the problem and problem solving, 
and finally I participated as a researcher. The inertias identified were based entirely 
on our experience working in the automotive industry for 13, 24 and 38 years, 
respectively, and were not grounded in the literature. Later, however, I 
benchmarked them against common inertias identified by previous research. 
 
 
2.7.4 Findings and Discussion 
The results of our discussions led to different inertias constituting the paradigm;  
 

 Market inertia includes mainly user experienced factors as; “heavy is 
premium” implies that a heavy car symbolizes comfort and provides a 
feeling of power and safety and “multi-purpose cars” means the same cars 
are used for all different occasions.  

 Legislative inertia refers to current legislation that prescribes certain design 
solutions rather than requiring function and performance, hindering new 
ideas. 

 Aesthetic design inertia refers to that aesthetic design is prioritized above 
aerodynamic which becomes more or less as it gets.  

 Safety inertia means all vehicles are dimensioned with a large part of surplus 
mass to protect its passengers during a crash in every situation which also is 
a starting point of the negative spiral of weight.  
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 Investment inertia is based on inflexibility in the all-steel body process thus 
constituting an obstacle to new ideas and radical thinking.  

 Organizational inertia is a term suggesting that existing organizational 
structures inhibit multidisciplinary work and thereby radical solutions. 
Today’s existing approach to categorizing and breaking down products in 
systems, subsystems, parts and components effectively consolidate the 
development of the next generation of products.  

 Competitor inertia is based on the fear of taking a step outside and not 
following the main path most competitors do.  

 
Different actions in the SåNätt project succeeded in breaking some of the inertias. 
These actions included: self-organizing teams defining their own goals, 
boundaries and interfaces; supportive management identifying overall vehicle 
objectives without interfering in the solutions; dividing the vehicle into zones 
instead of subdivision partitioning; and formulating three different objectives 
supporting long-term and short-term goals. Unfortunately, the outcome of these 
actions could not be evaluated due to the change of OEM in the middle of the 
SåNätt project. 
 
What stood out in this phase was that new materials based on designs that fully 
exploit these materials are a technical challenge as well as a business model 
challenge. Since the inertias are an integral part of the paradigm and closely 
related to each other, it is not possible to grade them or just focus on one or more 
as separate items. This phase strengthens the idea that if the industry manages the 
transition to developing more environmentally friendly products, the whole 
paradigm will need to be challenged. Viewed from a customer perspective, a shift 
from the current hardware product perspective to a product-service-oriented 
approach (William, 2007) would open the way for even more actors who would 
become specialized in supporting different customer needs from a functional 
rather than a hardware-providing perspective.  
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Table 8. A table summarizing the empirical data. 

Case Purpose Data Collection  Paper 
SåNätt  

Saab/Volvo 
Explore the paradigm in the 
automotive industry and 
illustrate with SåNätt how to 
challenge it. 

 Experience-based approach  E - Innovation in a 
dominant paradigm. 

 
 
With Paper E one could say the circle is closed since the paper is grounded from 
experience from Saab and the SåNätt project written together with former 
colleagues at Saab, resulting in a more practitioner approach. The different 
approaches in the papers reflect the research journey I made from an industrial to 
an academic graduate student but they were also inspired by an increased research 
maturity.  I would say that both aspects came into play. At this stage I feel 
comfortable with where I stand. I still have a strong relation to the industry I have 
been working in for many years, through my experience and deep pre-
understanding of it. I have also taken a step into the academic world and landed 
with a deeper relation to methodological considerations. In retrospect, the PhD 
studies gave me excellent possibilities and the privilege of being able to reflect on 
my experience and the industry as a whole, which was not possible during the 
period I worked in it since the time schedules are really tight and do not provide 
space for reflection. 
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3 Managing product innovation in the 
automotive industry in light of the 
environmental challenge 

This thesis is about relatively small car manufacturers and their approach to 
developing radical innovations, the factors that hinder them from implementing 
innovations and those that enable the implementation of such innovations, 
thereby meeting the environmental challenge. This chapter begins with a 
summary of the findings from the phases in the previous chapter. Thereafter the 
opportunities for the automotive industry to break the prevailing paradigm and 
adapt to the future are discussed, section 3.1.  The chapter ends with comments 
on future research, section 3.2.  
 
The different studies from the phases have contributed to an increased empirical 
understanding of the prerequisites for mature firms in the automotive industry to 
implement innovations. These prerequisites and the implementation of 
innovations have been illustrated with several examples of how innovations are 
managed within organizations (phases 1-5, papers 1-3) and also within separate 
projects (phases 6-7, papers 4-5) and the industry itself (phase 7, paper 5). 
 

Defining innovation 
To understand what hinders innovations from being implemented and what 
enables (radical) such implementation, there has to be some idea about what we 
mean by innovation. It soon became clear that the literature is ambiguous in its 
interpretation of innovation, which has resulted in divergence and contingency 
(Henderson and Clark, 1990; Chandy and Tellis, 2000; Garcia and Calantone, 
2002). Thus, I wanted to investigate how the concept of innovation was perceived 
within Saab to make common sense, a common ground when talking about 
innovation, working towards the same goals when discussing the subject. The 
findings revealed that engineering used the word new to include the most 
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common “combination of things to something new” related to a technology, 
while design and market used the word value, which, in relation to an innovation, 
should mean improved value. The literature includes the terms “new” and 
“commercialization” in the concept, which also comprises a combination of 
technologies that offer worthwhile benefits (McDermott and O’Connor, 2002; 
Popadiuk and Choo, 2006). The perception of innovation as incremental or 
radical was identified as subjectively assessed, meaning the degree of novelty is not 
only context dependent but also person dependent.  
 

A balance between explore and exploit projects 
In enabling radical innovations, risk taking was regarded as necessary to allow for 
long- term growth in parallel with daily business. To be competitive over time 
and adapt to changing conditions, companies need to explore and exploit (March, 
1991; O’Reilly and Tushman, 2004). With this background, I wanted to illustrate 
the relation between the amounts of explorative and exploitative advanced 
projects with the aim of illuminating the balance between the categories and to 
create debate within Saab what a sound balance should look like. The result was 
an overrepresentation of exploitative projects, 60%, which was attributed to the 
tough financial situation and consequently, the focus was on daily business. 
Furthermore, the difficulties of embracing explorative projects were revealed to 
be a reason why these types of projects received less priority in the organization. 
They represented low legitimacy because they were perceived as not contributing 
to the bottom line, were organized too far down in the hierarchy and because 
there was a lack of a follow-up management tool. Furthermore, the environment 
was claimed to be lean, with scarce resources.  
 
With regard to balancing everyday engineering activity with innovative 
exploration activities, there must be a better understanding of how to position 
product development efforts, to invest in long-term opportunities without risking 
short-term growth. 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. These circumstances raised questions about the 
situation in other companies, and a study was subsequently performed at Volvo 
Cars. The results showed a substantive overrepresentation of exploitative projects 
(90%) versus only 10% of explorative projects. However, due to an increased focus 
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on environmental projects, these types of projects ended up 80% exploit and 20% 
explore. Compared to Saab’s 60% exploit and 40% explore, the result is markedly 
different. Reasons mentioned were difficulties embracing radical innovation, 
reluctance to leave the comfort zone due to high investments in the 
infrastructure, a strong implementation focus and cultural differences between the 
companies.  
 

Decision making in gates  
To understand why new technologies are not implemented in products it was 
important to investigate what happened at decision meetings. New technologies 
already included in the program were cancelled in connection with gates due to 
such factors as time, cost and insufficient technology readiness, and they were not 
implemented if they were not supported by the corporate strategies. Furthermore, 
decisions were made with some gut feeling, especially in the early phases of a 
project. An aggravating circumstance disclosed in the material and from my own 
experience was that decisions were made in front of the gates, meaning that when 
entering a gate the decision of the future of the technology had already been 
decided. From investigating gate criteria it seems they do not jeopardize new 
technologies since they are used in a flexible manner and are adapted to each 
project. However, a more positive form of gate criteria “measuring” the potential 
of the technology project could be assumed to highlight more radical projects. 
 

The SåNätt project 
As a way of addressing some of the hindrances to radical innovation, the SåNätt-
project showed that while Saab focused on radical development of new concepts 
by supporting independent and innovative thinking aimed at building a supplier 
structure for collaboration, Volvo’s focus was on incremental development, 
developing technical solutions to be implemented in a shorter time horizon. 
Furthermore, Volvo had a strong implementation focus and was more deeply 
committed to its infrastructure for body manufacturing, thus hindering more 
radical changes. Additionally, it was revealed that Saab was missing long-term 
innovation strategies while they existed at Volvo. The project showed that 
although some hindrances were substantial, it was possible to challenge them.  
 
 



Åsa Kastensson, Managing Product Innovation in the Automotive Industry 
 

70 
 

Dominant paradigm 
An effort was made to highlight the dominant paradigm that hinders more radical 
changes in the automotive industry. The paradigm is based on several inertias, 
including market, legislative, design, safety, investment, organizational and 
competitor inertia identified by experience working in the automotive industry 
for many years. In SåNätt the participants worked actively to challenge the 
paradigm through different actions such as formulating three different objectives 
supporting long-term and short-term goals, dividing the vehicle into zones 
instead of subdivision partitioning, establishing self-organizing teams to define 
their own goals, boundaries and interfaces and providing supportive management 
that identified overall vehicle objectives without interfering in the solutions.         
 
In the next section, some concluding remarks and thoughts about the future of 
the automotive industry are highlighted. I focus especially on the opportunities 
for the automotive industry to develop radical innovations, what hinders it from 
implementing innovations and what enables the industry to do so, to succeed in 
challenging the paradigm to be able to meet the environmental demands. 
  
 

3.1 Concluding remarks 
The literature discusses the difficulties mature companies face implementing 
innovations in the automotive industry since these companies not only have a 
productivity dilemma (Abernathy, 1978), but also have organizational, technology 
and strategic inertia (Foster, 1986). They are further unwilling to cannibalise on 
investments made (Stringer, 2000; Bessant et al., 2005; Assink, 2006).  
 
However, it seems that mature companies also succeed in developing innovations 
(Chandy and Tellis, 2000; Hill and Rothaermel, 2003; Macher and Richman, 
2004). Is this also true for the automotive industry, which is deeply affected by the 
paradigm grounded in mass production, the combustion engine, the all-steel body 
and incremental development (Clark and Fujimoto, 1991; Utterback, 1994; 
Orsato and Wells, 2007, Donada, 2013)?  
 
The literature on environmental innovation in the automotive industry focuses 
on practical efforts to implement alternatives to propulsion by engaging in R&D 
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partnerships with entrepreneurs (van den Hoed, 2007; Aggeri et al., 2009; 
Beaume and Midler, 2009; Magnusson and Berggren, 2011; Sierzchula et al., 2012; 
Bergek et al., 2013). Even if there are several empirical examples of how car 
companies have succeeded in introducing HEV/EV alternatives enabled by 
cooperation with strategic partners that are competent with the “new” core 
technologies (electric engines and batteries), one could question whether this is 
really enough to cope with the environmental challenges. Sounder environmental 
alternatives will require more than technological improvement (Orsato and Wells, 
2007).  
 
The weight of the car is one example of an essential factor affecting CO2 
emissions of conventional cars as well as EV and HEV alternatives.  Less empirical 
research seems to have focused on alternatives to the all-steel body, including large 
investments in the course of mass production. This thesis has contributed to this 
gap with an analysis of one unique project. It shows that some inertias can indeed 
be challenged, but it also shows that in order to succeed in an environmentally 
driven transition, the paradigm dominating the automotive industry has to be 
challenged.  
 
In this context, the advantages for entrants are highlighted both in the literature 
and in practice. Without large investments they can adapt to changing conditions 
and are accordingly swift footed, with the potential to choose the desired 
direction. Those who can detach themselves from the heavy investment boundary 
can also adjust to new ways of thinking. Tesla, mentioned in the workshop with 
Volvo when discussing infrastructure/investment inertia, is such an example. New 
companies without these boundaries are not controlled by the paradigm. However, it 
is also referred to as the risk being left behind, since these companies do not have 
built-up technological capabilities, organizational structures and market resources 
(Chandy and Tellis, 2000; Hill and Rothaermel, 2003; Macher and Richman, 
2004). Nevertheless, established organizational structure and existing 
technological capabilities also constitute inertia in the paradigm, inhibiting 
multidisciplinary work and forcing future products to become improvements of 
their predecessors.   
 
However, there are examples of how large and mature companies have managed to 
launch alternatives to the all-steel body in the market. A good example is the 
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BMW i3, the electric car already mentioned in section 2.6 The SåNätt project, 
mass produced with large investments (600 million Euro) and additional 
investments to help the company achieve production of 100.000 cars/year. This 
example illustrates the huge investment required in the name of mass production. 
For large-car manufacturers with the capability of allocating resources to work 
with different solutions in parallel with daily product development and a financial 
capacity for running several production tracks, they manage to run in parallel with 
the paradigm.  
 
This thesis, however, is about relatively small car manufacturers and their approach 
to radical innovations, what hinders and enables them to break the paradigm and, 
in the end, achieve possibilities to meet the environmental challenge.  
 
It became apparent that Saab, through the lightweight project SåNätt, aiming to 
develop lightweight concepts in close collaboration with the suppliers, had a 
strong intention not to get stuck in the paradigm. Their approach, through 
different actions such as functional partitioning, self-organizing teams and a 
radical shift in material and vehicle architecture challenging both technologies 
and the business model, was not to be limited by the inertias constituting the 
paradigm.  
 
Their radical approach was also prominent from the result of the workshop, 
where advanced projects were categorized in the domain of explore and exploit, 
and revealed a substantial amount (40%) of explorative projects compared to 
Volvo. However, it also emerged that there was difficulty embracing this kind of 
project in the organization which were referred to reason for the prioritized focus 
on daily business, low legitimacy and a lean environment. Moreover, the low level 
of implementation of the advanced projects could be regarded as mirroring the 
difficulties the advanced development group faced in achieving impact in the 
organization. It seems as if it was hard to push these kinds of projects in a formal 
way which could be explained of less continuity in this process compared to 
Volvo. However, this could also be explained by a culture of less formalization 
where many of these types of work, both historically and in the present, were 
made through skunkworks and “fika” breaks (Swedish coffee breaks) even if such 
an approach became harder during the GM period. As was mentioned in the 
interviews, Saab was built around relationships, which made it possible to walk 



Åsa Kastensson, Managing Product Innovation in the Automotive Industry 
 

73 
 

around and talk to people, to run own ideas even if they were not sanctioned. In 
the same vein, risk taking was regarded as important in enabling innovation and 
long-term growth.  
 
Saab was addressing the environmental challenge through separate projects: the 
SåNätt project, aimed at developing lightweight solutions, and a hybrid project 
aimed at developing hybrid technologies. These issues were not addressed through 
the advanced development group, which could be interpreted as being in line 
with the culture of Saab, including less formalization and less apparent strategic 
plans for how to manage the CO2 issues for the future.    
 
How was Saab stuck in the paradigm? This thesis shows that Saab was stuck by all 
the inertias constituting the paradigm, which became more pervasive when they 
were integrated in GM. They were, however, not that tied to body manufacturing 
as Volvo since the infrastructure around it was minor. Nevertheless, through 
significant interest in technology and a more informal way of working, they 
managed to bypass several inertias in the paradigm. Additionally, they chose to run 
the lightweight project with a strong intention to break the paradigm from the 
start.  
  
This thesis also shows that Volvo was following an elaborated CO2 strategy, and it 
seems that many of the connected projects were managed through the advanced 
development process. The CO2 focus resulted in an increased amount of 
explorative projects in the advanced development group counted for 20%, 
revealed from the workshop, where the explorative projects in total reached 10%. 
This tendency, a major focus on exploitative projects, was also experienced in the 
SåNätt project, which became less radical and where many of the ideas 
challenging the paradigm were abandoned when Volvo entered. The most 
prevailing aspect revealed both by the workshop and the SåNätt project was the 
large investment in the infrastructure of body manufacturing, a strong objective 
when starting a new project and something they had to relate to during the 
process. This inertia was seen as inhibiting radical ideas and was even named as 
“automotive-industry-adaption-inertia”. Volvo had a strong focus on 
implementation, meaning most of the projects were introduced in products, 
which also governed the approach in SåNätt.  
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Finally, it seems as if Volvo was successful in managing its advanced development 
projects through a formal process. The reason given was that this process had been 
used for a long time and was well anchored and confirmed within the company, 
which resulted in a high degree of legitimisation.   
 
Based on the empirical material and analyses in this thesis, Volvo was stuck in the 
paradigm implying difficulties to proceeds particularly investment inertia. The 
infrastructure of body manufacturing is large, inhibiting radical ideas affecting 
investment inertia. Furthermore, Volvo was managing the projects through a 
formal process governed by strategic plans and a strong implementation focus.   
 
This thesis largely supports the idea suggested by Wells (2010) that the automotive 
industry has reached the end as it is constituted today and in future will be 
characterized by technology, market and business model diversity (Wells, 2010). 
An alternative to a business model, based on capital-intensive production with 
large volumes where revenue is founded on the sales of new cars (Wells, 2010), 
would be a redefined value creation system such as a product service system (PSS) 
offering the customer a function instead of a physical product (Williams, 2007; 
Wells, 2010). This arguably means existing barriers will have to be broken up to 
enable new actors to enter the scene, which also includes rethinking the 
regulations and rules that govern vehicle performance (Wells, 2010).  
 
For existing automotive companies the environmental demands will require new 
and radical ideas and approaches and an implementation focus to realize 
innovations and to dare challenge the paradigm.  This will be a delicate balance 
for the car industry. 
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3.2 Future research 
Some interesting ideas for future research have emerged during the research 
process and the work with this thesis: 
 

 To improve the knowledge of what hinders and enables innovations to be 
implemented it is important to understand what happens in the decision-
meetings, both formal and informal, where the future of new technologies 
are discussed and decided. From the thesis it emerged that decisions are 
made in many constellations and in different kinds of meeting before the 
gates.  To better understand the possibilities for innovations to be 
introduced in future products it is important to describe how the decision-
process in practice looks like and in which different kind of constellations 
decisions are made.  

 

 To understand why new technologies are cancelled in decision-meetings it 
is important to enhance the apprehension of evaluation criteria. Current 
criteria seems to be a more quantitative way of evaluating projects, 
including factors such as spending, timing, risk, and impact on 
manufacturing system, which might seem like a “negative” way of 
measuring projects as the focus is on the business case instead of on the 
potential of new technology. An interesting future approach would be to 
study how a more positive form of criteria could be designed to enhance 
the possibilities for developing companies to estimate the potential for new 
technologies which also include the environmental potential. 

 

 From the empirical studies made in two companies it appeared that their 
different cultures seemed to have an influence of how they approached 
new ideas. How does the culture of a company influence its ability to 
develop radical innovations? The knowledge is valuable to better 
understand which corporate cultural features are important when aiming 
for new solutions which are more environmental friendly but also to 
identify who will manage to make the transition. Each firm in the 
automotive industry is heterogeneous, though acting in a homogenous 
industry, and everyone have to find their own way in regard to their culture 
but they could also learn from each other and thereby adapt to new 
surrounding circumstances.  
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 The environmental demands are and will put an immense pressure on the 
automotive industry but which are the driving forces to develop less 
pollutant products? Legislation is governing the industry, but the 
automotive industry is also a strong actor lobbying a lot of decisions. 
Moreover customer demands are increasing for less pollutant cars grounded 
in a combination of enhanced environmental awareness and economical 
governmental incentives. In parallel launching environmental alternatives 
gives a market advantage where those companies are perceived as taken 
responsibility for future generations. Altogether there is a need to better 
understand which the stronger driving forces to implement environmental 
products are.  
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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 
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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.  
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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 development  
of innovations. Many of these are cancelled on the way, in gate meetings. This 
paper investigates why technologies are cancelled, and on which basis 
managers make decisions. The paper is based on a study from the automotive 
industry with interviews with different stakeholders in the gates. The most 
common reasons for stopping projects were time, cost and technology 
readiness. Gut feeling is found to be an important factor when evaluating 
projects. This paper concludes that managers need to understand the role of 
intuition and query for this subjective information in addition to objective 
measures. 
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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 et al., 2007;  
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Tidd et al., 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 not only 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 (Wheelwright and Clark, 1992), perform more tasks in parallel 
(Andreasen and Hein, 1987) and make decisions based on preliminary information 
(Flanagan, 2007). Furthermore, 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 and 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 not only 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 manages 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) 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, 
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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 opened 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 and 
Holwell, 1998). 

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 provide a greater breadth owing to its qualitative nature 
(Fontana and Frey, 1994). The choice of two different projects as two cases increases the 
external validity, and thus the possibility to generalise the results, by comparing the two 
cases (Yin, 2009). Both projects are product projects that are characterised 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 programmes 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 programme 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 
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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, 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 not only 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 (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 with 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’. 

Figure 1 Stage-gate process 

 
Source: 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 and 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 is supposed to 
follow the rational model for decision making (March, 1999). 
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3.2 Evaluation criteria 

In product development, there are typically three sets of evaluation criteria: market 
criteria, product criteria and financial criteria (Ronkainen, 1985), i.e., 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 latter 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) 

Intuition is particularly important in the early phases, owing to the amount of 
uncertainties that typically is in 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. 

3.3 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) defined 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 consists 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 
argues 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. This is characteristic to projects in early phases and innovation projects where 
the degree of elaboration naturally is low and the knowledge about the projects 
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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 where 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 section presents the answers from the interviews with the informants about decision 
making in gates, containing both why projects are cancelled and on what basis involved 
managers make their decisions. Four areas were crystallised to be of interest in these 
discussions: 

• challenges with decision making at a gate 

• reasons why a technology get stuck in a gate 

• the role of gut feeling 

• formal basis for decisions and reliability of the information supporting the decision. 

All of them are presented here. 

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 latter 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, not only because you really want to 
achieve defined targets, but also because it is difficult to get the organisation to accept 
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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 programme, 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 expresses that the company strategies and the brand 
strategies decide what technologies should stay on the list. 

The manager of portfolio planning expresses 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. 

Furthermore, 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 need 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: 
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“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, i.e., 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 only 
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: 
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“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 organisation 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 programme and in the end 
delay the launch of the product with major consequences. He summarises 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 programme. 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 US General Accounting Office (GAO), 
reports on cost and schedule overruns when technologies are transferred into programmes 
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 
need 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 judgements. 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 differ depending on 
which phase the project is in, where, for instance, the role of intuition is more 
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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 (ref to self). 
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 concretised, 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 characterised 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 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 the 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 TRL. A conclusion of this is that there is a need to be able to measure 
TRL 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.  
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Therefore, a large portion of intuition is important in decision making in these early 
phases but even in latter gates not all facts are available and this means that there still is a 
part of intuition included in the decision making. On the basis of this, three managerial 
issues for decision making in gates could be highlighted: 

• Making it possible to measure TRL 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. 

• 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. 

• 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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a b s t r a c t

Given the all-encompassing environmental challenge facing the automotive industry the weight of the
car is one essential factor that has an effect on CO2 emissions for both conventional cars and for Electric
Vehicles and Hybrid Electric Vehicles. Even though automakers understand and have largely mastered
the technical difficulties involved with alternatives to the all-steel body, the mainstream industry has
nevertheless for the most part retained it. The purpose of this paper is to explore the SåNätt lightweight
project as a concrete example of how two Swedish automakers (Saab and Volvo) have approached the
lightweight challenge, but also to conceptualize the project in terms of what hinders and enables
environmental innovations in the automotive industry. The result of the study indicates fundamentally
different approaches between the automakers. While Saab focused on radical development of new
concepts aiming to build a supplier structure for collaboration, Volvo focused on incremental develop-
ment emphasizing short-term implementation. The empirical data also reveals a tendency for Volvo to
be more deeply committed to its infrastructure for body manufacturing (the production of the all-steel
body), thus hindering more radical changes. The paper concludes by highlighting a paradox emerging
from the case, questioning whether established actors in the automotive industry can effectively deal
with the environmental challenge.

� 2013 Elsevier Ltd. All rights reserved.

1. Introduction

It is well known that both the production and use of automo-
biles have a significant impact on the natural environment. It is also
common knowledge that the number of cars in global use will in-
crease in the near future, particularly due to growing demand in
developing countries. As an example, the number of cars sold in
China has increased by over 25% annually in the past decade
making China the world’s largest car market. In 2012, the global car
fleet passed the one billionmark. As a consequence of a growing car
market, the automotive industry accounts for 27% of CO2 emissions
in the world (WWF, 2013).

Automakers have also shown an increasing awareness of the
environmental impact of their products as environmental regula-
tions and market demands for environmentally less destructive
cars have increased. The focus on reducing CO2 has become a strong
driver in the development of not only less environmentally
destructive cars, such as Electric Vehicles (EV) and Hybrid Electric
Vehicles (HEV), but also of mass-reduction solutions. The weight of

the car is one essential factor that has an effect on CO2 emissions for
both conventional cars and for EVs and HEVs. A rough estimate
suggests that a weight reduction of 100 kg results in decreased fuel
consumption of 5% (Swedish Association of GreenMotorists, n.d.). A
rule of thumb is that a 10% mass reduction results in a 4e6%
decrease in fuel consumption indicating some of the potential in
focusing on lightweight concepts in the automotive industry. Even
though automakers understand and largely master technical diffi-
culties with alternatives to the all-steel body, and despite various
generations of aluminium-intensive prototype vehicles or low-
volume, high-performance sports cars, the mainstream industry
has even today largely retained the all-steel body.

Given the all-encompassing environmental challenge facing the
automotive industry, an aggravating circumstance is, however, that
the industry is a mature industry characterized by mass-
production, a dominant design and incremental development
(Abernathy, 1978; Clark and Fujimoto, 1991; Utterback, 1994;
Orsato and Wells, 2007). The first mass-produced cars entered
the market at the beginning of the 20th century. The moving as-
sembly line by Ford was a prerequisite for the mass-production of
cars, but the mass-manufacture of cars was not complete until the
introduction of Budd’s all-steel body in the 1920s (Nieuwenhuis
and Wells, 2007). Already assembled and painted when it arrived
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at the assembly line, this eliminated bottlenecks in production. This
monocoque structure, a supporting body, has prospered since then.
Budd’s technology, to a large extent, shaped the automotive in-
dustry as we know it, resulting in several advantages both from a
process and a product perspective, enabling the production of
stiffer, stronger and cheaper cars. Nieuwenhuis and Wells (2007:
207) even argue that the all-steel body constituted “a true revolu-
tion in car manufacturing, although the full long-term impact of
this could not have been foreseen when it took place.”

The production of all-steel bodies became the primary activity of
car plants, accounting for 75% of the investments (Nieuwenhuis
and Wells, 2007), thereby requiring a large-scale production to
finance the investments. While mass-production helped to create
the automotive industry of today, the moving assembly line and the
all-steel body, together with other circumstances, restrict the
possibilities for change and the introduction of product innovations
(Abernathy, 1978). The demand for new products has simulta-
neously shortened product lifecycles, which has led to alliances and
take-overs in order to share the investments and to platform
development where automakers share components such as the
powertrain (Clark and Fujimoto, 1991; Williams, 2006; Wells,
2010).

The environmental challenge, particularly the need to reduce
CO2 emissions due to the imminent regulations on fuel economy in
Europe, US and Japan, has, however, exerted immense pressure on
automakers. The new European targets for emissions of the entire
average new car fleet of 130 g CO2 per km by 2015 and 95 g/km by
2020 (Transport and Environment, 2011) demandmajor efforts and
will force automakers to not only zoom in on the powertrain, but
also to find weight-reducing solutions, thus questioning Budd’s
dominant design (Nieuwenhuis andWells, 2003; Orsato andWells,
2007). Previous research on environmental innovation in the
automotive industry seems, however, to have predominantly
focused on investigating the consequences of the combustion en-
gine and different alternatives to propulsion like EV, HEV and fuel
cells (van den Hoed, 2007; Aggeri et al., 2009; Berggren et al., 2009;
Zapata and Nieuwenhuis, 2010). Despite considerable success in
developing high-strength steel, the all-steel body is still too heavy.
Less research has focused on alternatives or modifications to the
all-steel body and on the impact this particular technology could
have on the potential to develop lightweight concepts that can
reduce the environmental impact of cars. Our review of previous
research also indicates a lack of research that has been granted
access to the operative level of automakers’ initiatives toward
developing environmentally sounder alternatives.

This paper combines these two deficiencies in previous research
by posing the following research question: How is the lightweight
challenge approached by automakers on an operative level and
what hinders and enables automakers to introduce lightweight
concepts in future cars? Based on this question, the aim of this
paper is, firstly, to explore and describe the “SåNätt” project as a
concrete example of how two automakers (Saab Automobile and
Volvo Cars) approached the lightweight challenge. The second aim
is to conceptualize the project in terms of what hinders and enables
environmental innovations in the automotive industry, facilitating
a discussion on the automotive industry’s potential in facing the
environmental challenge through the development of lightweight
concepts.

Theoretically, the study is based on the innovation management
literature focusing on what enables and hinders technologies from
becoming concrete products (cf. Dougherty and Hardy, 1996;
Chandy and Tellis, 2000; Macher and Richman, 2004; Bessant
et al., 2005; Kanter, 2006). Empirically, the study is based on a
qualitative case study of the SåNätt lightweight project, and from
interviews and seminars with different stakeholders from Saab

Automobile and Volvo Cars, as well as on personal experience from
working as a project manager for seven years in the automotive
industry.

2. Theoretical framework

2.1. Typology of innovation

This study follows the definition of innovations proposed by
Popadiuk and Choo (2006), as ideas that have been developed into
a product, process or service and commercialized. Fine-tuning this
definition, innovations are often described in terms of degree of
novelty (Garcia and Calantone, 2002) where an incremental inno-
vation implies changes in the form of added features or new ver-
sions or extensions to a product and where a radical innovation
includes new application of a technology or a combination of
technologies into new market opportunities (Tushman and Nadler,
1986). Dosi (1982) relates incremental innovations to ordinary
technological progress while radical innovation implies ‘destruc-
tion’ of competence and could lead to a paradigm shift. In a similar
vein, Christensen (2006) discusses the terms sustaining and
disruptive innovation where a sustaining innovation improves
customer value by providing a higher degree of product perfor-
mance whereas disruptive, on the other hand, brings an entirely
different value proposition to the market.

A still relevant, frequently used framework for categorizing in-
novations is that of Henderson and Clark (1990) in which they
divide innovations into four categories based on their degree of
system integration. This approach is interesting when discussing
how innovations affect the existing design. In addition to the con-
cepts of incremental and radical innovation, they introduce
modular innovation which involves the introduction of a new
technology where the linkages to the surroundings are relatively
untouched, and architectural innovation where components are
combined in a new way implying that the linkages are disrupted
(see Fig. 1).

To illustrate Henderson and Clark’s framework in relation to the
empirical focus in this study, the automotive industry, the devel-
opment of diesel engines can be categorized as a modular inno-
vation adding new components but with an untouched basic
architecture (Berggren et al., 2009). The Toyota Prius Hybrid, on the
other hand, can be regarded as an architectural innovation where
the components affect the product configuration (Magnusson et al.,
2003). The latter example can also be viewed as a radical innovation
since the components, such as batteries and control systems,
involve component innovation (Berggren et al., 2009). Incremental

Fig. 1. Henderson and Clark (1990, p.10).
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innovations are easier to exemplify by an engine with improved
performance.

A common recommendation in the innovation literature is that
competitive firms need to have a mix of innovations in order to
perform both in the short and in the long run. Competitive firms,
that is, not only continuously make smaller improvements, but also
manage to accommodate a process of radical or discontinuous
innovation, which is usually characterized by a high degree of new
knowledge and uncertainty (Leifer et al., 2000; Henderson and
Clark, 1990; Dewar and Dutton, 1986) and where the time-
horizon is often long. March (1991) suggests the concepts of
exploitation (refinement, efficiency, implementation, execution,
etc.) and exploration (risk-taking, experimentation, play, flexibility,
etc.), highlighting the importance of maintaining a balance be-
tween both perspectives. A company’s ability to simultaneously
exploit and explore enables it to adapt over time to changing
conditions, defined as ambidextrous organizations (O’Reilly and
Tushman, 2004). This balancing act of organizations ensures
short-term efficiency and long-term effectiveness (March, 1991).

A common view in the innovation literature is that large,
established firms in the automotive industry usually have diffi-
culties in fostering radical innovations (Henderson and Clark, 1990;
Utterback, 1994) and instead emphasize the development and
implementation of incremental innovations (Dougherty and Hardy,
1996).

2.2. Enablers and barriers for radical innovations in the automotive
industry

Abernathy (1978), more than three decades ago, referred to this
preference for the short-term and exploitative as the productivity
dilemma in the automotive industry, where significant technology
change will become more difficult to achieve as productivity in-
creases, hampering the long-term exploration necessary to act
‘ambidextrously’.

It has also been claimed that 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 and
O’Connor, 2002). Leifer et al. (2000) argue that executives in large,
established firms are not familiar with how radical innovations
occur, what the process looks like, which results in a situation
where radical innovations are poorly managed. This might be a
particularly important barrier since a key enabler for more radical
innovations is the support and commitment of senior management
(Tushman and Nadler, 1986; Wheelwright and Clark, 1992).

Radical projects, it is argued, should also be managed in a more
informal way (Eisenhardt and Tabrizi, 1995; Veryzer, 1998) since
too much formalization can be deleterious for innovations (Benner
and Tushman, 2003). 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; see also
Dougherty and Hardy, 1996).

Established organizational structures constitute another barrier
where separate functions are enhanced instead of cross-
functionality, which is perceived as important in order to achieve
radical innovations (Wheelwright and Clark, 1992; Dougherty and
Hardy, 1996). The organization in many automotive companies is
structured as an unassembled car, in separate entities implying
difficulties in communication. This structure will also result in a
continuous reproduction of previous products due to its organiza-
tion of knowledge as is argued by Henderson and Clark (1990).
Further, the structure of many organizations rather seems to
facilitate innovations solely on a component level, which implies

that those innovations affecting the whole system will never be
discovered (Christensen, 2006). Radical innovations, on the other
hand, occur in flexible organizational structures where people meet
across functions and disciplines (Kanter, 2006).

The literature is however ambiguous in how to organize for
innovation. Experience from successful innovative companies
indicate that a project team separated from the operating organi-
zation provides the best circumstances for developing radical in-
novations (O’Reilly and Tushman, 2004; Govindarajan and Trimble,
2010), but there is also the risk that a separate innovation teamwill
become isolated from the rest of the organization resulting in a
resistance to the ideas developed in the team (Birkinshaw and
Gibson, 2004; Kanter, 2006). The tendency to neglect ideas arisen
outside a project group is defined by Katz and Allen (1982) as the
“not-invented-here syndrome” (NIH; see also Assink, 2006).

Another barrier is that mature companies seem less inclined to
introduce new technologies because of their commitment to
existing technologies and markets (Bessant et al., 2005) and their
lack of desire to cannibalize existing products and their own in-
vestments (Chandy and Tellis,1998; Assink, 2006). Leaders have too
much invested, too large sunk costs, in order to embrace radical
innovations and therefore instead focus on incremental improve-
ments of core technologies (Stringer, 2000). Working with a
dominant design, a product that dominates a market (Utterback
and Abernathy, 1975), such as the all-steel body and the combus-
tion engine decreases companies’ tendency to introduce in-
novations and instead emphasizes design improvement and cost
reduction (Abernathy, 1978; see also Magnusson and Berggren,
2001).

Yet, given the environmental challenge, the automotive industry
is in great need of fostering more radical innovations. The body
mass has indeed been reduced, with improved stiffness and impact
performance, but this reduction has been eaten up by increased
safety and comfort features. Thus the overall improved efficiency of
the engine has gone to faster acceleration and a higher top speed
and only part of it to improved fuel economy.

However, despite the abovementioned barriers faced by large
incumbent firms to introduce radical innovations, the “incumbent’s
curse” is not always valid (Chandy and Tellis, 2000). In a broad
investigation of the history of technology, it became apparent that
incumbent firms are also developing radical innovations due to the
benefits of marketing and technological resources (Chandy and
Tellis, 2000; Hill and Rothaermel, 2003). Technological capabil-
ities and dynamic organizational structures including autonomous
units are referred to as factors encouraging incumbents and large
firms to stay innovative (Chandy and Tellis, 2000; Hill and
Rothaermel, 2003; Macher and Richman, 2004). The introduction
of alternatives such as HEV, EV and fuel cells shows that the
incumbent automotive industry still manages to develop radical
technologies which are enabled by engaging in R&D partnership
with entrepreneurs (Van den Hoed, 2007; Pohl and Elmquist, 2010;
Sierzchula et al., 2012) Working with different partners enhances
the possibilities of gaining access to new ideas (Bessant et al., 2005)
even though the power of incremental innovation will remain
strong (Magnusson and Berggren, 2011). An extended form of
collaboration between parties is defined by Segrestin (2005) as an
exploratory partnership where mutual interests and purpose are
defined by action rather than initially formalized. In partnerships
characterized by uncertainties, new forms of alliances can be found
compared to thosewithin the dominant design (Aggeri et al., 2009).

But to succeed in developing a more sustainable automotive
industry, there is a need to revise the business model (Wells, 2010).
The existing industry business model is still predicated upon the
all-steel body. While today’s business model is based on capital-
intensive production with large volumes where revenue is
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founded on the sales of new cars (Wells, 2010), an alternative
approach would be a redefined value creation system such as a
product service system (PSS) offering the customer a function
instead of a physical product (Williams, 2006; Wells, 2010). The
Better Place project is such an example where customers pay for
the battery on a per-mile basis (Williams, 2006; Aggeri et al., 2009).

Having conceptually identified challenges to fostering more
radical innovations and the specific circumstances for the auto-
motive industry, the empirical material collected for this study is
presented below.

3. Method

Given the research aims, to develop a more empirically groun-
ded understanding of how automakers on an operational level take
on the lightweight challenge, a case study research strategy is
appropriate. Yin (2009) also argues that “the distinctive need for
case studies arises out of the desire to understand complex social
phenomena” and enables the researcher “to retain the holistic and
meaningful characteristics of real-life events” (Yin, 2009, p. 4).
Since the case of SåNätt (the project described in detail in the next
section) is a unique project, the possibilities of replicating the re-
sults are very limited as external validity cannot be allowed for and
thereby amore traditional/statistical form of generalization is more
appropriate. However, what Yin (2009) refers to as analytic gen-
eralizations can be made to some extent (see also Gummesson,
2000). Since the SåNätt project includes two automotive manu-
facturers and several suppliers, the result from this study can,
through more analytical generalization to theory, provide insights
relevant to other automakers and stakeholders interested in the
automotive industry’s approach to the lightweight challenge.

The case study strategy also allows a variety of empirical ma-
terial and methods in order to understand, in this case, the SåNätt
project. The empirical material for this paper is based on four
interrelated data collection activities; (i) two workshops, (ii) per-
sonal interviews, (iii) two seminars, and (iv) project documenta-
tion. I also draw on personal experience from the automotive
industry as a project manager at Saab 1998e2005, managing
advanced projects. Previous experience from the industry enabled a
more interactive participation in the SåNätt project. It also provided
good access to the different project participants, ensuring a rich
data collection and good possibilities for iteration. Since I have now
spent several years within academia, this has also resulted in a kind
of ‘analytical distance’ to the industry, allowing for a more reflexive
stance towards what is going on there.

Previously arranged (i) workshops on innovation at Saab Auto-
mobile and Volvo Cars have been used in this study in order to
compare the results from the interviews and the seminar (see
further down). The first workshop was done at Saab in 2010 with
the purpose of developing a better understanding of the innova-
tiveness of the company. The company’s pre-development projects
were discussed and divided into explore and exploit projects
(March,1991). In total, eight persons from Saab participated and the
exercise lasted for 2.5 h. A similar workshop was later conducted at
Volvo in 2011 with the same purpose. Five persons working with
predevelopment projects participated in a two-hour-long
workshop.

In total, seven informants from the SåNätt project representing
three different stakeholders/companies in the project were (ii)
interviewed in 2013 and 2012, some of them on several occasions. In
total, 12 interviews were conducted. The informants have a man-
agement position within their respective company and had
different roles in the project: two team leaders and four persons
from the project management whereof one is the initiator of the
project. The interviews were semi-structured in that barriers and

enablers to innovation were discussed with each interviewee, but
all interviews also had an open-ended character in order to
encourage sensitivity to the experiences and opinions of each
interviewee (Yin, 2009). The interviews lasted for 20e90 min with
an average of one hour. They were recorded and transcribed.

Two (iii) seminars were also conducted with the project man-
agement group and the team-leaders in 2013. The seminar group
on both occasions consisted of 20 persons. As part of the first
seminar, I presented barriers and enablers in the implementation
process of innovations and discussions around these topics were
then conducted. These discussions included both barriers of a
general nature, but also those more specific to the project. The
seminar lasted for three hours and notes were taken. The second
seminar was conducted three months later with the same partici-
pants, but the content was more specifically designed around the
results presented in the discussion and conclusion sections of this
paper, allowing for inter-subjectivity with the project participants.
This seminar lasted for one hour. Notes were taken, but it was also
recorded and transcribed.

Information about the project has also been collected through
reading (iv) documents produced for the SåNätt project, such as
project pamphlets, reports and PowerPoint-presentations.

As is often the case with case studies, the research process has
not been as rigorous as perhaps Yin’s (2009) approach would have
liked. In retrospect, the process has been much more iterative than
guided by a rigorousmethodological plan and path. It has, however,
been guided by the same research question and interest throughout
the project. The iterative character of the process has also enabled
me to test ideas and tentative findings on the project participants
throughout the process.

The interview questions were from the outset inspired by pre-
vious research, in particular the workshops (i) indicating differ-
ences in the approach to develop radical innovations between Saab
and Volvo but also by enablers and barriers from the theory of
innovation management. The data was analysed by comparing the
informants’ stories about the Saab period and the Volvo period,
searching for differences and similarities, both between the com-
panies but also between the informants. An open seminar was held
in connection with the interviews in which barriers and enablers
from a theoretical perspective were presented and discussed with
the participants. The interview data has been compared not only
with the results from this seminar discussion but also with the
theory. Further, the results were presented and discussed at a
second seminar enabling opportunities to complement and vali-
date them.

Below, the project is retold, beginning with an introduction to
the aim and organization of the project followed by the first year
(the Saab-year) and then the changeover to Volvo when Saab
became insolvent (the Volvo-year).

4. The SåNätt project

4.1. The project’s aim and organization

The SåNätt project was named after Saab Sonett, an innovative
lightweight sports car from 1956 with a body, a monocoque con-
struction, in glass-fibre-reinforced polyester and an aluminium
chassis. SåNätt in English translates as SoLight. Saab Automobile
initiated the project in January 2011 with the aim of developing
lightweight concepts, involving the suppliers in the process. Saab
had a heritage as an innovative automaker with innovations such as
the turbo, headlight wipers and heated seats. The company had
always taken a slightly eccentric approach to different technical
solutions and in the design, as for example the kombi coupé and the
position of the ignition switch in the floor console.
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In 1990, GM acquired 50% of Saab and by the end of 2000 Saab
was fully owned by GM and part of a major global company with
research and development in different parts of the world. In 2010,
Saab was sold to Spyker Cars and once again became a small in-
dependent automaker. To be able to survive as a small manufac-
turer, competing with large companies on a global market onwhich
innovative capabilities to meet demands for less environmentally
destructive cars are crucial, new forms of collaboration and struc-
tures with partners around the company had to be established.
Saab had never really had viable production volumes for all-steel
body technology, given the modest premium it was able to
charge. (Saab’s ownpress shopwas a rather limited affair, hence the
lack of sunk investment compared to Volvo.) Saab was thereby
more dependent on an extended supply chain approach resulting in
a weaker and more dependent power relation with the suppliers
than Volvo.

It was during this period that the SåNätt project was initiated
with the aim of finding forms and structures of collaboration with
suppliers and academia that would make it possible to reduce the
vehicle weight by 20e40% by 2020 with maintained or improved
properties. One of the initiators recalled that:

It started as a research project that was supposed to support
Saab who, along with the exit from GM, had become a small,
independent producer at that time. We saw the need to build a
strong partnership structure with suppliers in order to compete
with the big companies.

An informant representing a supplier in the project described
the purpose of the project in the same manner: “Saab had a very
clear objective from the beginning and that was to build a supplier
structure. They were in trouble so it was a really good project. The
Saab team had really considered it andwas very open-minded.” The
project managed to get financial support from Vinnova (a large
Swedish funding body) and involved about 40 parties (see Fig. 2):
30 suppliers, 7 universities, Innovatum Science Park and, in the
beginning, Saab (as the OEM-Original Equipment Manufacturer).

4.2. The first year with Saab

The participants from Saab derived from several disciplines and
all teams were staffed by representatives from different actors;
suppliers, universities and OEM. To some extent, the teams were

multidisciplinary, involving people from different stakeholders, but
all participants were engineers. The development of concepts and
the organization of the participants in the project were considered
to be open and unbiased. One informant representing Saab
explained that the project team opened up and did things together
but without any commitments: “We have no agreement about the
future and we have no requirements. We will make them together.
This is not how you normally do it and it has both advantages and
disadvantages.” The informants perceived the organization of the
project and the way to work as radical, which also goes for the mix
of technical development and development of company collabo-
ration. One informant representing Saab claimed that: “The project
structure is really radical. I have not experienced anything like this
before and I have been involved in a lot of big projects. Maybe they
have been more technically radical but here it is more psycholog-
ically radical.”

Saab representatives worked actively to encourage the partici-
pants in the project to think independently and from new per-
spectives. By introducing three groups in which to categorize the
concepts depending on their level of innovation, the project man-
agement group wanted to stimulate positive and creative thinking.
A project leader explained that: “It is important to steer in the right
direction so you do not say no too many times. Too many nos are
likely to inhibit the climate for innovation”. In the same vein a
supplier commented that: “Saab was open-minded and took an
active role in opening up for new ideas and thoughts. [—] They
allowed themselves and the project not to focus entirely on
weight.maybe there are other ways to reach the goal.” The project
management also shared this opinion. In one of the first meetings,
the project management team explained the whole idea of the
project: “we will find out what you can do and you will find out
what we can do in order to make something new and better”.

From the very beginning, the project was divided into teams
managing different parts of the car: seats, suspension, front- and
rear-structure, cockpit, frame system, coupé (body components in
composites/polymers), roof/door systems and complete car (illus-
trated in Fig. 3). In addition to these teams, there were three teams
working with project management, supplier structure and inte-
gration of concepts, aimed at developing and managing the project
and the supplier structure.

The teams were formed around groups representing different
parts of the car such as the floor and front structure. The repre-
sentatives from the different actors, suppliers, universities and
OEM, chose where to sit, where they felt at home, when they were
going to eat lunch and this in the end became the teams. As one of
the suppliers, also a team-leader, expressed it:

It was not very well thought out that we need to have these
people and this competence, it became a bit as it was. No one
involved in the teams thought it was an organization that would
survive through the whole project but now we have had the
same team structure all the way and it has been quite good but
perhaps it has not been the optimal formation for creating new
concepts. It is a fantastically difficult project to run, there are a
lot of people and a lot of different ideas and desires and
thoughts. It has been tricky since it has not started from the
optimum. We have not been able to think freely, let us make a
lightweight concept straight off. I have to consider my own and
other companies’ products and interests.

One of the project leaders described a joint exercise where the
participants were asked to write down which groups they felt they
had weak and strong involvement in, but this did not lead to many
changes. Most of them had ended up in what they considered to be
the right team already.Fig. 2. The participants in the SåNätt project (SåNätt ppt presentation 101216).
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The project management also chose to approach the lightweight
challenge by evaluating the properties of the car and chose prop-
erties where many subsystems influence the result: Safety, NVH
(Noise Vibration and Harshness), aerodynamics, top speed,
handling, driving range, the total weight, and so on. Theweight was
stated to be 997 kg, but concerning other properties it should be as
good as or better than today’s Saab. As was formulated by one
project leader: “Developing a car with the weight of 1000 kg is not
something new, such cars already exist .the challenge was to
make a lighter car with the same premium feeling.”

Involving new lightweight materials for the body such as carbon
fibre, the project saw that new concepts were needed in order to be
able to fulfil the NVH demands. In boats with a hull made of carbon
fibre the sound propagates through the material as soon as the
engine is turned on. Based on this experience, the project team
began to work with new solutions to be able to reach the NVH
demands. If one can decouple the body maybe it is possible to use
this light-weight material. The project members therefore looked
at a concept of a non-suspended body, where the body, the coupé, is
isolated from the underbody, powertrain, chassis systems etc.,
which means that noise and vibrations originating from these
systems would not propagate into the coupé.

Another controversial concept was to remove the adjustments
of the seats keeping them in a fixed position since the adjustment
system represents a large part of the weight. Questions to deal with
became: How could such a concept still fulfil the comfort demands
and suit customers representing different percentiles? How should
it be communicated to the customers as still adding customer
value? As was expressed by one project leader; an essential idea in
this context was to be able to market this seat as specially designed
for the particular driver, something the customer might pay for. It
could even be compared to the racing car seats.

Another example, when applying the properties instead of
focusing on direct weight savings was to develop a body optimized
from an aerodynamic perspective without regard to design. Low
aerodynamic drag provides lower air resistance and therefore
decreased fuel consumption. The aerodynamics together with
rolling resistance, in addition to theweight of the car, are important
factors when reducing fuel consumption. A consistent approach in

the project was to look at the whole picture, the total car. Although
a new concept did not give weight savings for that particular
component it could yield savings for the car as a whole.

During the first phase of the project, when Saab was the OEM,
there was an open-minded atmosphere and to some extent radical
changes to the body were discussed and elaborated upon. In the
SåNätt context, some of the changes were clearly out of the par-
ticipants’ ordinary organizational life. This, however, would change
as Saab went bankrupt and Volvo took the role as OEM.

4.3. Saab exits, Volvo enters

In December 2011 Saab became insolvent and Volvo Cars replaced
it as the project OEM. To beginwith, Volvo did not take on the role of
the project manager, as Saab had done. Representatives from Volvo
believed that if they had done so, it would have become a Volvo
project with all that this entails. A Volvo representative argued that:
“We have all been clear that this is a project for the subcontractors
where we as an OEM play an important role; let’s call it a guinea pig.
Here you have the opportunity to test your ideas.” This represented a
substantial difference from Saab’s intentions with the project. Saab’s
purpose was to develop a supplier structure together with the sup-
pliers to do business together in a different way, which would also
enable them to develop new, innovative lightweight concepts. A
representative from the suppliers expressed the shift like this: “Volvo
did not want to focus on supplier development; they wanted to focus
on the technical part which was just one side of the project and this
created a lot of friction.”

Another difference also influencing the project purpose when
Volvo entered the project was that the people attending from
Volvo represented advanced engineering and, as explained by a
supplier: “they have their own way of thinking about how to
develop a car. They are engineers through and through which I
think is good but it will make it hard for them to perceive the
other values in the project.” This circumstance also negatively
influenced the multi-disciplinary approach in the project. As
expressed by one of the former project leaders from Saab: “Volvo
looked at each component individually instead of as an integrated
system.”

Fig. 3. The teams in the SåNätt project.
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Generally, the concepts became more traditional to fit into
current structures. One informant with a background at Saab
believed that this led to a stronger focus on incremental
changes although from Volvo’s perspective this was perceived
as radical. The informants also commented that the project
became less independent and radical when Volvo replaced Saab
leading to a major focus on technical solutions. One of the
initiators of the project said that: “We worked hard to get the
subcontractors to think independently, and they had started to
do so. Then Volvo came into the picture and put their foot down
and said e now you do this! This shift made not just people in
the project management frustrated, but also the suppliers.” This
shows that despite Volvo’s stance that the project should be
operated by the suppliers, they also made it clear which re-
strictions the project should work with to suit their products in
a rather near future.

Some concepts were discarded and Volvo changed some of the
working teams. The front structure was included in the underbody
and the roof team was removed from the project. Many teams had
to start over and the project lost a lot of time. One team-leader from
the suppliers expressed it like: “I was pretty frustrated since our
team was dropped. we had come so far in our concept develop-
ment together with Saab, which was now rejected by Volvo. There
was some basic stuff Saab believed in and we drove on down that
track while Volvo was not at all interested. they said. you can
just forget this.” Volvo wanted the project to be an “innovative
project”, but theywere clear that theywanted it to be commercially
viable. As a Volvo informant explained:

If anything should be implemented by 2020 it is Volvo’s strategy
that it must not be wild and crazy, not in entirety in any case.
There may be some subsets that are outside the box but much is
conventional and that is dependent on lead-times.we tight-
ened the reins a bit.

4.4. The workshops

This shift in how the project was run seems to have had dire
consequences for the development of more radical lightweight
concepts and it seems to mark an interesting difference in ap-
proaches to innovation between the two automakers. Exploring
this shift further, the previous workshops conducted at the two
companies are enrolled. In these workshops the predevelopment
projects were discussed and, as part of the exercise, the participants
divided their projects into explore or exploit projects (March,1991).
The purpose of these workshops was to develop a better under-
standing of the innovativeness of each company’s R&D work. As a
basis for the workshops, an appropriated model of the work by
March (1991) and Jacoby and Rodriguez (2007) was used in order
for the participants to categorize the projects according to whether
they implied more exploration (new users, new technology) or
exploitation (existing users, existing technology). At Saab, the
participants categorized 38% of the projects as explorative and 62%
as exploitative. At Volvo, the participants only categorized 10% of
the projects as explorative and 90% as exploitative. However, the
amount of projects that are implemented in the cars was estimated
to be 90% at Volvo while only 10% at Saab, supporting Volvo’s take
on the SåNätt project that concepts developed were supposed to be
implemented in cars.

At Volvo then, there was low radicalness and a high degree of
implementation. At Saab, therewas high radicalness and a lowdegree
of implementation. These results were later presented in a seminar
with the team leaders and the project management of SåNätt, and no
onewas surprised about them.Asone former Saab employee claimed:

“with Saab in the situation, itwas, they hadnochoice: they had tofind
new solutions; Volvo has had a calmer period.” One representative at
Volvo also felt that maybe the pre-development process at Volvo has
been more continuous than at Saab.

4.5. Project reflections

Saab demonstrated the risks of being innovative whereas
Volvo demonstrated the productivity dilemma highlighted by
Abernathy (1978), with a more evident bias towards incremental
innovations and short-term efficiency. Volvo representatives still
believed that what was being done in the project violated some
conventions and ways of thinking in the automotive industry. A
senior manager at Volvo also believed that the project was quite
open-minded when compared to how you think at Volvo when
you start a project. Crucial as it was to develop radical, light-
weight concepts and to challenge Budd’s all-steel body, he was,
however, clear on a crucial boundary of innovation: “One estab-
lishes that one has a body factory and that’s it. Then many things
are already decided!” Another of the concepts to be cancelled was
the non-suspended body. Volvo simply did not believe in this
concept. They did not think it belonged in a weight project, as
expressed by one informant:

Now we did not have all the facts compiled but our experts in
bodywork building said that if it is a dual structure, it will not get
any lighter. If you make a simple structure with the same con-
ditions, it becomes much lighter than the double, which should
be more interesting in a weight project.

In the discussions with the informants, it appeared that this
concept was the subject of many discussions that were finally
decided by the cancellation of the concept when Volvo replaced
Saab. The informants also returned to, as in the example above, the
all-steel body. One reason mentioned by an informant from the
suppliers was that: “this construction is almost a truth since it has
appeared in this way for a century. this is the evolution of the car
development which is inherited by the engineers.” The infra-
structure of the production of the all-steel body was highlighted, as
an informant from Volvo expressed it:

In the SåNätt project, they have wilfully disengaged themselves
from all investments in manufacturing facilities and other
things that are a reality . They have never committed them-
selves to it and this has been really important for the project .
When you start a project at Volvo you note that you have a body
factory and that’s that.

Another informant at Volvo with a background at Saab argued
that changing things in the automotive industry is a rigid process
compared to other industries because of the old infrastructure
surrounding it. He and his colleagues have coined the rather
awkward expression “automotive-industry-adaption-inertia”.
Large investment costs are included in the body factory and that is
why the company is forced to use it, not because they want to or
that it is the best thing to do. He thought that this is extraordinary
at Volvo. At Saab the production was not in-house as much, which
made it easier to use manufacturers outside the company, leading
to greater flexibility. The informant thought that no one starting a
company should build up the same infrastructure today as the
automotive industry; “one is smarter when building a company
from scratch”. He ends with the following statement: “This is an old
way to manage a company.a little bit like Ford. Sand and oil in,
and cars out on the other side.”
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5. Discussion

Reflecting on the SåNätt project, two different approaches to
meet the environmental challenge through introducing lightweight
concepts in the auto industry emerged. In the following section, the
approach of each company is conceptualized with the help of the
theoretical framework, concluding with a comparison and a section
on the implications for the automotive industry as such.

5.1. Organizing for radical innovation

At the outset, the structure of the SåNätt project was quite
different compared to other development projects. It was clearly
articulated that Saab’s purpose with the project was to build strong
alliances to enhance the possibilities to develop new innovative
lightweight concepts. The intentionwas to achieve new knowledge
through collaboration with the suppliers and academia in order to
be able to improve the knowledge base for developing environ-
mental innovations. Working with new concepts not included in a
dominant design, knowledge generation is deemed as crucial
(Aggeri et al., 2009). The form for collaboration was, as supported
by the literature (Bessant et al., 2005; Segrestin, 2005; Aggeri et al.,
2009), not defined initially but developed during the project.

Furthermore, there was a strong desire for openness to new
thoughts and ideas. Saab wanted the partners to think indepen-
dently in order to not lock themselves into old patterns. They chose
to tackle the problem in a different way in order to succeed in
developing new lightweight concepts and they were open-minded
and encouraged the participants to be independent and think in
new directions. The project should be managed in an informal way,
echoing findings from the literature (Veryzer, 1998; Eisenhardt and
Tabrizi, 1995; Benner and Tushman, 2003).

Another enabler for developing radical innovations is to work in
multidisciplinary teams (Wheelwright and Clark, 1992; Dougherty
and Hardy, 1996; Kanter, 2006). People representing different dis-
ciplines, bringing their experiences and skills to the team, create
opportunities for new thoughts and ideas. Diversity brings tensions
to the projects, encouraging thinking outside the box. Saab ach-
ieved this by staffing the project with people representing diverse
roles and functions within the company, and through the partici-
pation from suppliers and academia.

The case study basically shows that much of what Saab did in
SåNätt actually was consistent with what the literature recom-
mends when it comes to stimulating radical innovations: work in a
multidisciplinary way, encourage independence and openness,
explorative collaborations with partners, and focus on the entirety.
Comparing this with the workshops, the evident bias towards the
explorative dimension supports this interpretation. In sum, it ap-
pears that Saab tried to eliminate many barriers for developing
radical innovations in the SåNätt project.

5.2. Organizing for incremental innovation

When Volvo entered the scene many of these obstacles surfaced
again, one by one. It was apparent that the radicalness of the project
decreased when Volvo replaced Saab. Volvo had a stronger focus on
developing lightweight concepts that could be implemented in the
short term in cars. The collaboration aspect was not an important
issue. They saw the project as a forum for the suppliers to test their
concepts on a car manufacturer and saw themselves more as a
guinea pig than a partner. Volvo, even since the exit from Ford,
considers itself as a large company. The Volvo representatives saw
less of a need for partnerships like the ones in SåNätt. Volvo was
clear in what they wanted and how they wanted it: the lightweight
concepts should be possible to implement in a car by 2020. They

made it clear that the concepts could not be too wild and crazy due
to long lead-times. This reasoning is also supported by the earlier
workshops where the absolute majority of pre-development pro-
jects were self-categorized by Volvo-engineers as exploitative.

One important factor highlighted in the case is that Volvo is tied
to large investments that create boundaries to radical innovation.
The infrastructure of the body manufacture, the production of the
all-steel body, had a substantial influence on the approach to the
project, but also to the setting for projects internally at Volvo. The
case study shows that Volvo’s large investment in the infrastructure
of the bodywas a factor that inhibits and decreases opportunities to
work with radical innovations. This finding echoes the innovation
literature, illustrating that mature companies working with a
dominant design usually have difficulties introducing innovations
since they are engaged in existing technologies (Abernathy, 1978;
Utterback, 1994; Bessant el al., 2005; Stringer, 2000) and do not
want to cannibalize their own investments and products (Chandy
and Tellis, 1998; Assink, 2006).

twb Like many automotive companies Volvo and Saab have
investments in the production of the all-steel-body to gain the
advantages of mass-production although Saab had a smaller
amount of in-house production, which also meant a more flexible
production. Heavy investments in production facilities and tools
also imply difficulties in changing the design of the car in order to
improve the possibilities to introduce environmental innovations
that could have an impact on the existing architecture
(Henderson and Clark, 1990) of the product (Abernathy, 1978). As
quoted in the case: “One establishes that one has a body factory
and that’s it.”

Another inhibiting factor was that Volvo manned the project
with people all from the same functional area, engineers from
advanced development, to some extent undermining the creation
of cross-functional teams (Wheelwright and Clark, 1992;
Dougherty and Hardy, 1996; Kanter, 2006). Further, the focus has
been on development on a component level instead of regarding
the car as an integrated system. Many organizations seem to
facilitate innovations on a component level due to the organiza-
tional structure, which means that those innovations affecting the
whole system will never be realised (Christensen, 2006).

It has to be taken into consideration when regarding the result
that takeovers like the one in SåNätt could generate difficulties for
the acceptance of concepts developed by someone else. It can be
difficult to adopt ideas created outside the project team, defined as
the “not-invented-here syndrome” by Katz and Allen (1982). One
reason for the shift in focus of the project may be because Volvo
took over the project when it had been running for a year.

To sum up, Saab aimed to create new forms of collaboration in
order to develop lightweight concepts. They supported indepen-
dent and innovative thinking and developed concepts that implied
this. It seems that the major focus was not on implementing ideas
to a product in a specific time, which was also recognized in the
workshop. Saab focused on radical innovations, but had more dif-
ficulties implementing concepts in products.

Volvo aimed to develop technical solutions to be implemented
in the short-term. They did not allow the project to think outside
the box, nor question the production of the all-steel body. Volvo
focused on implementing incremental innovations that do not in-
fluence the current dominant design in a radical way.

This reasoning might indicate a paradox characterizing parts
of the automotive industry. On the one hand, be radical in order
to meet an urgent need for sustainable products but fail to get
them implemented in products. On the other hand be incre-
mental and fail to face up to the urgent need for sustainable
products but succeed in implementing incremental innovations
in products.

Å. Kastensson / Journal of Cleaner Production 66 (2014) 337e346344



6. Conclusion

This paper has discussed how two automotive companies
approach the light-weight challenge and what hinders and enables
automakers to introduce light-weight concepts in future cars. The
result of the study indicated fundamentally different approaches;
While Saab was focusing on radical development of new concepts
aiming at building a supplier structure for collaboration, Volvo’s
approach was in incremental development emphasizing an
implementation focus. The empirical data shows a tendency for
Volvo to be more deeply committed to their body manufacturing
infrastructure, the production of the all-steel body, thus hindering
more radical changes. In previous research, the all-steel body is also
discussed as a technological regime hindering environmental in-
novations. This study presents empirically grounded results con-
firming arguments put forward by Nieuwenhuis and Wells (2003),
and Orsato and Wells (2007) that the all-steel body is a constraint
to environmentally less destructive alternatives.

The study also presents the completely different approaches
that the automakers had to the SåNätt project. As such, this study
can be seen as challenging ideas about the automotive industry as
rather homogenous in terms of how the environmental challenge is
approached in automotive companies’ innovation work. That is,
what might seem to be somewhat similar on an industry level can
be very different on a corporate and project level as indicated by the
results of the study showing the differences between Saab and
Volvo. Future research on project organizational levels could
therefore help develop a more nuanced understanding of how
automotive companies take on the environmental challenge.

The paper also raises several critical aspects in regard to the
future of the automotive industry and its continuation when it
comes to fulfilling environmental demands. It will require new and
radical ideas and approaches, but also an implementation focus to
realize innovations. This will be a delicate balance for the car in-
dustry. Will they manage to make the transition or will it require
entirely new players on themarket? Nevertheless, there is evidence
that the industry or parts thereof is moving away from the all-steel
body, albeit at a slow pace. A good example, also illustrating the
different approaches on corporate level, is the BMW i3 with a
chassis of aluminium and a body in carbon fibre, which will be
mass-produced and is expected to require half of the energy used in
ordinary production. Those who can detach themselves from the
heavy investment barriers can also adjust to new ways of thinking.

This paper also shows, however, that we should be careful in
expecting too much from established actors in the automotive in-
dustry as regards providing new concepts that can effectively deal
with the environmental challenge.
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Introduction 

To be able to compete in a highly global market, introducing innovation is 

a prerequisite to survive in the automotive industry. The ability to launch 

new products is important for companies to adapt to changing conditions 

in markets, technologies, and competences (Dougherty and Hardy, 1996, 

Utterback, 1996; McDermott and O’Connor, 2002; Bessant et al., 2005; 

Pavitt, 2005).  

 

The number of cars in the world is constantly increasing, especially in 

developing countries, and the global car fleet has recently passed the one 

billion mark (2012). As a consequence of a growing car market, the 

automotive industry accounts for 27% of CO2 emissions in the world 

(WWF, 2013). Imminent regulations on CO2 emissions in Europe, the US, 

and Japan provide an even stronger incentive to innovate launching less 

pollutant products on the market.  

 

These circumstances force automakers to question today’s dominant 

design, including particularly the combustion engine and the all-steel body 

(Nieuwenhuis and Wells, 2003; Orsato and Wells, 2007). The 

environmental challenge even implies a fundamental transition in which 
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new trajectories including powertrain alternatives are emergent (Berggren 

et al., 2009). The dominant design as well as what we define in this paper 

as the dominant paradigm must be questioned. To survive in the 21st 

century, a shift in the paradigm is necessary, including new propulsion 

alternatives and different value propositions to the customers (Donada, 

2013). Further existing barriers must be broken through to enable new 

actors to enter the scene, which also includes rethinking of the regulations 

and rules that govern vehicle performance (Wells, 2010). 

 

However, one aggravating circumstance we face is that the automotive 

industry is a mature industry in which the dominant paradigm rests on 

prerequisites such as mass production, a dominant design, and incremental 

development (Abernathy, 1978; Clark and Fujimoto, 1991; Utterback, 

1996; Orsato and Wells, 2007).  

 

The purpose of this paper is to highlight this paradigm in order to 

contribute to the ongoing debate among practitioners, policy makers, and 

researchers on the environmental challenge in the automotive industry.  

 

The paper is based on previous research but also to a large extent on the 

authors´ practical experiences from working in the automotive industry for 

many years (first author 13 years, second author 24 years, and third author 

38 years) and with the recent, lightweight project SåNätt, which was 

explicitly meant to challenge the dominant paradigm. Two of the authors 

were on the project management team of SåNätt, whereof one was the 

initiator of the project. The lead author of the paper conducted research 

studies in SåNätt during spring 2013.  

 

The outline of the paper is structured as follows: after the introduction 

section, the theoretical framework is presented, including the theoretical 

concept of sectoral innovation system, paradigm, and its effect on the 

automotive industry. The next section outlines the dominant paradigm in 

the automotive industry, followed by the section challenging the paradigm 

in which a presentation of how the paradigm was approached and 

managed in the SåNätt project. The paper ends with a discussion and 

conclusion section where the dominant paradigm is related to how it was 

challenged in the SåNätt project and is finalised with conclusions.  
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Theoretical framework  

We have chosen the framework of sectoral innovation system as defined 

by Malerba (2002) to treat the automotive industry as a sector permeated 

by the same paradigm.  

 
Heterogeneous firms facing similar technologies, searching around 

similar knowledge bases, undertaking similar production activities and 

“embedded” in the same institutional setting, share some common 

behavioural and organizational traits and develop a similar range of 

learning patterns, behaviour and organizational forms.  

(Malerba, 2002 [Nelson and Winter, 1982; Malerba and Orsenigo, 

1996], p. 250) 

 

Automobile companies act under similar conditions and constraints, 

including technology, production operation, organizational structure, 

institutional context, and knowledge base, resulting in similar behaviour 

and capabilities. Further firms in the automotive industry have some 

commonalities, but they are at the same time heterogeneous while facing 

the same technological regime including the all-steel body, the combustion 

engine, mass-production, platform development, and stage-gate processes, 

all affecting their innovation capabilities which are dependent on the 

nature of the problems to be solved (Malerba, 2002). By using this 

framework, we presuppose that the automotive industry is acting under the 

same paradigm.  

 

The paradigm concept was defined by Kuhn (1992 [1970]) as a set of 

practices or pattern defining a scientific discipline. The worldview 

perspective is in this sense central in the paradigm concept describing how 

an individual perceives reality and responds to that perception depending 

on experiences, beliefs, and values (Kuhn, 1992 [1970]). In analogy with 

Kuhn’s definition of a scientific paradigm, Dosi (1982) defined a 

technological paradigm “as a model and a pattern of solution of selected 

technological problems based on selected principles derived from natural 

sciences and on selected technologies” or preferably herein as “clusters of 

technology.” Technology includes both concepts as knowledge, know-

how, methods, experience of success and failure, and the more traditional 

physical devices and equipment (Dosi, 1982). The combustion engine is 

referred to as an example of a technological paradigm fulfilling a need for 

transportation (Dosi, 1982). A technological paradigm represents a 

powerful “exclusion effect,” meaning that organizations and engineers are 

heading in the same direction as usual and are “blind” to new 
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opportunities,  but on the other hand, a paradigm imposes the perception 

of progress (Dosi, 1982). This progress proceeds along an established 

path, a technological trajectory defined as the direction in which the 

normal problem-solving activity moves (Dosi, 1982). Naturally, this 

implies the disruptive effect that radical innovations impose on an 

established paradigm.  

 

A dominant paradigm refers to the existing values and thoughts in a 

society that are widely held and constitute a standard further legitimized 

by professional organizations. While a sectoral innovation system is an 

open model of explanation identifying the conditions of an industry, a 

paradigm constitutes locking parts within the sector. A dominant 

paradigm, we argue, is a paradigm dominating the industry which is 

confining and hard to override.  

 

The dominant paradigm in the automotive industry has a history that 

extends back more than 100 years and is based on volume, including mass 

production concurring with high volume and low per unit price and the 

combustion engine (Donada, 2013). The evolution of mass production in 

the automotive industry, including the moving assembly line, the all-steel 

body and automation, has decreased the achievement of radical 

innovations, since investments in production are capital intensive, giving 

low ambition to product variety, defined as the productivity dilemma 

(Abernathy, 1978). As productivity increases, technological change 

becomes more difficult to achieve (Abernathy, 1978).  

 

There is still some room for innovation in a dominant paradigm. 

Improvements in the technological regime including the all-steel body and 

the combustion engine, and multi-purpose cars can reduce the 

environmental impact of current cars (Orsata and Wells, 2007). However, 

alternatives that are more environmentally sound will require more than 

technological improvement (Orsato and Wells, 2007). It has been argued 

that the automotive industry has reached the end as it is constituted today 

and will in the future be characterized by technology, market and business 

model diversity (Wells, 2010).  

 

The literature is also somewhat ambiguous regarding the possibilities 

within the automotive industry to introduce innovations. Referring to 

attackers advantage Foster (1986) argues that incumbents are unable or 

unwilling to respond due to organizational, technological and strategic 

inertia and therefore allocate insufficient resources in response to the 
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threat from entrants. But the “incumbent’s curse” is not always valid 

(Chandy and Tellis, 2000). Incumbent firms develop radical innovations 

due to the benefits of marketing and technological resources (Chandy and 

Tellis, 2000; Hill and Rothaermel, 2003). Further technological 

capabilities and dynamic organizational structures including autonomous 

units encourage incumbents and large firms to stay innovative (Chandy 

and Tellis, 2000; Hill and Rothaermel, 2003; Macher and Richman, 2004). 

 

In the same vein, Bergek et al. (2013) argue that the capacity of 

incumbents to integrate new technologies with existing capabilities should 

not be underestimated. In their analysis of the introduction of electric 

vehicles in the automotive industry, they found that none of the entrants 

managed to challenge the established automobile companies (Bergek et 

al., 2013). There are several empirical examples of how automotive 

companies manage to develop innovations introducing alternatives to 

propulsion by engaging in R&D partnership with entrepreneurs (Van den 

Hoed, 2007; Pohl and Elmquist, 2010; Sierzchula et al., 2012), thus 

enhancing the possibilities to gain access to new ideas (Bessant et al., 

2005). Exploratory partnership is defined by Segrestin (2005) as an 

extended form of collaboration between parties where mutual interests and 

purposes are defined by action rather than initially formalized, meaning 

that new forms of alliances can be found compared to those within the 

dominant design (Aggeri et al., 2009). 

 

The dominant paradigm in the automotive industry 

The paradigm briefly introduced above is in this section detailed and 

highlighted, based on the practical experiences the authors have working 

in the automotive industry for many years with product development. The 

paradigm is defined in terms of different inertias, hindering the process of 

developing radical innovations.  

 

Market inertia 

Heavy is premium 

Heavier cars are perceived as more premium, evoking a feeling of quality, 

while lighter cars are cheaper with a weaker status. This is a common 

comprehension among users and car developers in many markets. A large 

and heavy car symbolizes comfort, both regarding seating comfort and 

sound quality (e.g., noise and vibration). A lighter car requires more 

attention to detail during engineering design to make it comparable in 
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these aspects. This is also the case when it comes to vehicle dynamics, as a 

lighter car is more sensitive, for example, in terms of how it is loaded.    

 

Another aspect is the sense of power one experiences when driving a 

larger car, especially referring to a highly situated driver as in SUVs. 

Similarly, manoeuvring the vehicle from a high position also provides a 

sense of safety. Large and heavy cars are also strongly associated with 

crash safety. A large car entails the capabilities of high shock absorption, 

which implies advantages both in single vehicle crashes and those with 

other cars.  

 

Furthermore, mainstream cars are more expensive and heavier in linear 

relationships, whereas lighter cars are also cheaper. This is in interesting 

contrast to some other products that demonstrate an opposite relationship 

between weight and price; for example, outdoor equipment, for which less 

weight is more exclusive and expensive. The same perception of value is 

applicable for sport cars, which are often made of lightweight material like 

carbon fibre plastic and aluminium. However, sports car producers act 

under different conditions than the mass producers. Different business 

models for these niche producers imply enhanced possibilities for different 

forms of production, including an enhanced part of the handcraft, since 

they are competing with other properties beyond low cost per unit. 

 

Multi-purpose car 

In the western world, Europe and the US, most transportation is conducted 

with just the driver in the vehicle. Yet, most cars used are large 5-seat 

multi-purpose cars. These general-purpose vehicles can carry 1-5 

passengers, reach speeds of over 160 km/h with a fuel capacity of 400 km 

(Orsato and Wells, 2007).  If the automotive industry could offer special-

purpose vehicles for job commuting, it could be possible to use <20% of 

the energy consumed during job commuting. 

 

Legislative inertia 

Some of the current legislation is formulated to prescribe certain design 

solutions rather than requiring function and performance. This is 

constraining new product development, forcing it to become more or less a 

slightly improved copy of already existing products. Today, this is 

obviously not sufficient, as we are facing new challenging requirements 

trying to create sustainable vehicle solutions given the current 

understanding of the global environment and its requirements.  
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Aesthetic design inertia  

Today aesthetic design is prioritized, and the aerodynamics of the car 

more or less come as a result of aesthetic design. The aerodynamics of a 

car is strongly related to fuel consumption; a low aerodynamic drag 

implies decreased fuel consumption. In the current vehicle development 

practices, the aesthetic design of the body is presented and decided upon 

early. It becomes a predefined constraint that further development and 

engineering efforts must comply with, regardless of the consequences for 

other important vehicle objectives; e.g., aerodynamic drag. The ability to 

influence this up-front decided aesthetic design is limited. Aesthetic 

design is, in most car companies, perceived as a primary objective, while 

the performance of aerodynamics is secondary. 

 

Safety inertia 

This part in the paradigm is perhaps the most considerable and 

controversial of all. All vehicles are designed with a large part of surplus 

mass in order to protect its passengers during crashes in almost any 

situation. This is the starting point of the negative spiral of weight − a 

larger crash car beam will require a larger powertrain, which is heavier 

and in turn affects the chassis, for which the brakes will be larger and 

heavier, and this additional weight kicks back on the structure again, and 

so on. 

 

Investment inertia 

The investments made in production have a great impact on the 

acceptance to develop and introduce innovations. Since the production of 

all-steel bodies became the primary activity for car plants, accounting for 

75% of the investments (Nieuwenhuis and Wells, 2007), one could assume 

that this technology has an essential impact on the possibilities to 

introduce light-weight solutions in future cars. The production is, 

however, too capital intensive and inflexible, and the all-steel car bodies 

are too heavy, despite continuous improvement (Nieuwenhuis and Wells, 

1997). 

 

In the same vein, mature companies seem less inclined to introduce new 

technologies (Bessant et al., 2005), since they do not want to cannibalize 

existing products and investments (Chandy and Tellis, 1998; Assink, 

2006). Excessive sunk costs result in incremental improvements of core 

technologies (Stringer, 2000). The infrastructure of the production of an 

all-steel body is such an example requiring large investments, leading to 

companies’ unwillingness to introduce changes. 



   

 

   

   

 

   

   

 

   

    Title    
 

8 

 

 

As articulated previously, the investment inertia does not just result in 

heavy products but also in difficulties, preventing the introduction of new 

technology and materials. This is due to the inflexibility in the all-steel 

body process, thus presenting an obstacle to new ideas and radical 

thinking.  

 

Organizational inertia 

Existing organizational structures inhibit multidisciplinary work and 

thereby radical solutions, which will lead to the creation of future products 

similar to their predecessors with just incremental changes. An enabler for 

radical innovations is multidisciplinary teams involving people with 

different experience and knowledge (Wheelwright and Clark, 1992; 

Dougherty and Hardy, 1996). This is supported in flexible organizational 

structures where people can meet across functions and disciplines (Kanter, 

2006). Today’s existing approach to categorizing and breaking down 

products in systems, subsystems, parts and components effectively 

consolidate the development of the next generation of products.  

 

Furthermore, the development organization is structured in separate 

entities, in the same manner as an unassembled car, with advantages in 

terms of the clear perspective of responsibility. However, the integration 

of the products is aggravated, and there is a risk of continuing in the same 

footsteps when the influence from other disciplines is missing.  

Established organizational structures including separate entities imply 

difficulties in communication and will also result in a continuous 

reproduction of previous products (Henderson and Clark (1990). It will 

also facilitate innovations solely on a component level, meaning that those 

innovations involving the whole system will never be discovered 

(Christensen, 1997). Such an organizational structure requires a high 

degree of capability of communication between the organizational units to 

succeed in managing the interfaces between the different components.  

 

Another factor within this paradigm is that experts’ deep apprehension and 

knowledge in their field probably hinder the most useful open-minded 

ideas, which are necessary to achieve radical innovations. Furthermore, 

since preliminary studies start with defining what should be "carryover," 

inherited from the previous generation, new products will just become 

improvements of their previous iterations.  
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Competitor inertia 

In many automotive companies, there is a fear of taking a step outside and 

not following the main path set by its competitors. This fear is based on 

the caution to enter a new niche. Arguments explaining this 

attitude/approach are that executives have a limited ability to think in new 

ways due to the anxiety of what competitors might devise. What is known 

from the competitors constitutes a starting point in the development 

process. Self-esteem is not enough to choose a different direction. 

Furthermore, many face anxiety regarding to which of your competitors 

your product will be compared in the automotive journalists’ comparative 

tests. Descriptions such as “…does not fit in the SUV segment…” or “…it 

is not a defined family car…” or “…chose their own direction…” 

comments are often made with disparagement and repartee, which every 

car maker wants to avoid.  

  

Benchmarking, competitive assessments, etc., are enhancing conformity. 

While incremental innovations could lean on market research, it could 

even prohibit radical innovations (Trott, 2001), since customers often find 

it difficult to express their expectations of future products, even if they 

know what they like today (Clark and Fujimoto, 1991).  

 

In sum, these inertias can be weaker and stronger in different settings, in 

different companies. Not all companies are locked by all inertias included 

in our version of the dominant paradigm. However, automotive companies 

to some extent have to relate to all inertias. Below, we illustrate one 

particular challenge to the dominant paradigm in the recent project, 

SåNätt.  

 

Challenging the dominant paradigm  
The first initiative to what became the SåNätt project was undertaken in 

spring 2010 by the FFI
1
 board. The intention was to define a strategic 

research project jointly driven by Saab Automobile and FKG (Swedish 

Association of Suppliers) aiming at 40% weight reduction for a complete 

vehicle. FKG member companies should be invited to be partners in the 

project, thus involving small- and medium-sized companies already 

involved as the second and third tiers in the automotive industry. 

                                                 
1
 FFI stands for Strategic Vehicle Research and Innovation and is a partnership between the Swedish 

Government and automotive industry for joint funding of research, innovation, and development concentrating 

on climate, environment, and safety (http://www.vinnova.se/en/FFI---Strategic-Vehicle-Research-and-

Innovation/). 
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Background 

It was commonly shared knowledge within the FFI board that many 

research efforts on weight savings had been performed already – both 

nationally and internationally. Yet, the impact on mainstream vehicles 

launched and sold did not reflect the potential shown by these research 

efforts. This indicated that, even though a lot of knowledge already 

existed, in most cases it did not make its way into products actually sold. 

Most existing research on weight reduction has been focused on different 

individual subsystems – one by one. Even though substantial weight 

savings were presented, they did not necessarily fit together in one and the 

same vehicle, and they also, in general, led to cost increases. 

 

Three aspects were identified that would need to be addressed in the 

project: new materials, new designs, and new structures. All three had to 

be addressed. If only new materials are used in more or less existing 

designs, then the outcome most certainly is reduced weight but at a higher 

cost. The use of new materials and also new designs may present the 

solution to become cost neutral. However, by also allowing for new 

partitioning of functions and new interfaces (i.e., a new structure), both 

reduced weight and added value can be achieved. 

 

Partitioning vehicle and team  

It was therefore decided that the more or less standardized subsystem 

partitioning of today’s vehicles would not be used. As an alternative, the 

vehicle was viewed in zones − front, rear, underbody, interior, and upper 

body. This zone-oriented partitioning was, however, not fully predefined. 

When forming the teams, each team chose a zone to focus on and was then 

given the freedom to define the boundary and interfaces for the other 

teams as part of the work to be done during the conceptual development. 

Thereby, alternative functional partitioning and functional integration 

could be part of the concept generation and was evaluated in order to 

provide for synergies in the synthesis of new concepts. Furthermore, this 

also presented the opportunity for the participating companies to choose 

the team on which they would like to participate. The only constraints in 

this choice were that the teams needed to be balanced in terms of having 

approximately the same number of participants on each team and making 

sure that competitors could collaborate within the teams.  
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Ways of working including selling points  

The teams were then coached through a concept generation phase, during 

which many concept ideas were generated and captured. To guide this 

concept generation, each team developed a prioritized list of important 

functional performances to be reached. The conceptual ideas were 

organized in a morphological matrix
2
 that could be used to synthesize 

many different concept solutions based on the different ideas captured. 

In order to ensure that the concepts synthesized would be a basis for 

further development and refinement, the teams were asked to create 

concepts for three different sets of objectives. These sets of objectives 

were set in such a way that they would represent what could be done in the 

very near future, what could be done within the 2020 time frame, and 

finally what would be an ultimate solution in the future. These were 

referred to as Selling Points, Most Intelligent Car Built, and Dreams Come 

True. Based on these three driving themes and in light of their different 

objectives, the teams were to generate solution concepts for each by 

applying the different ideas generated and captured in the morphological 

matrix in such way that they created synergies and achieved the functional 

integration required to combine reaching the targets set on weight, cost, 

and added value. 

 

Complete vehicle team 

One of the teams focused on the complete vehicle. An important aspect for 

this team was to avoid becoming a driver for the other teams. The 

intention was to treat all teams equally with the only distinction being their 

different focus. In a way, the three sets of objectives mentioned above 

specified the outcome from the complete vehicle team that was discussed 

and adopted among all of the teams. The background for these three sets 

of objectives is to be found in the reflections made by the complete 

vehicle team while examining some interesting historical trends.  

 

Historical trends 

While fuel consumption has remained rather stable at around 8 liters per 

100 kilometers, vehicle weight has approximately doubled from 800 kg to 

1600 kg. Engine power has also increased from 33 hp to 200+ hp. 

                                                 
2
 A matrix with product functions as rows and conceptual solutions for each row as columns used to capture 

and organize solution ideas. It further supports synthesis through picking different sets of rows to integrate 

functions as well as different sets of columns for different solution sets for these functions. 
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Furthermore, the aerodynamics in terms of the drag coefficient has 

remained rather stable, at cd=0,28. 

 

These trends suggest that, over time, improvements of the vehicles have 

focused on adding functionality and performance. For example, vehicle 

safety – active and passive – has substantially improved, as have comfort, 

convenience, and utility. To a large extent, this has been done through an 

add-on approach without paying much attention to overall vehicle 

efficiency. Most added functions increase weight, and more weight 

requires more engine power. More engine power and higher speeds needs 

more powerful breaks and sophisticated chassis, and so on. This brings the 

development into an ever-increasing spiral of added weight and costs. 

 

A positive weight-spiral 

A main focus from the complete vehicle team based on the above 

identified trends was to highlight the importance of creating a positive 

spiral of weight and cost. Some of the recognized drivers required to be in 

focus in order to enter into a positive weight spiral are shown in the left 

column in the picture below. 
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When these drivers are addressed, other areas are affected that then can be 

dimensioned and solved in more effective and efficient ways. The picture 

above illustrates the successive impact in two steps and that these 

eventually lead to important vehicle-level objectives in terms of reduced 

energy consumption and improved dynamics. Furthermore, the nominal 

weight is not the only aspect of importance; the way this weight is 

distributed in the vehicle is of fundamental importance as well. A low 

center of gravity and a low overall moment of inertia are critical objectives 

in order to achieve an efficient vehicle design. This task calls for careful 

investigation as to where to place and how to solve different functions. 

Such a decision requires functional integration in which each added 

structure performs or participates in as many functions as possible. Thus, 

the prevailing add-on approach must be broken as well as the current 

partitioning of functions and the way in which interfaces are achieved 

must be challenged and changed. Two vehicles with equal weight can in 

many other aspects be very different.  

 

How to achieve a positive weight spiral 

In order to enter the positive weight spiral and challenge the currently 

prevailing partitioning and interfaces, two main steps were taken: 1) the 

focus for each team was not chosen based on the traditional subdivision of 

vehicle development, and 2) the required objectives set were deliberately 

chosen in such a way that would promote entering the positive weight 
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spiral, and they couldn’t be reached without a higher degree of functional 

integration compared to existing vehicles. Furthermore, great care was 

taken in order to ensure that, even though the complete vehicle team 

formulated driving objectives, they should not interfere in the problem 

definition and solution development in the teams. In addition to its own 

role to define the vehicle as a whole, the complete vehicle team had two 

more roles: to identify driving overall objectives on the vehicle level and 

to support the complete vehicle know-how and respond to questions from 

the teams, however, not in such way that they guided the solution 

development or became the driver of specific issues.  

 

From an overall project management perspective, workshops were defined 

to exchange ideas, solutions, questions, and issues among the teams 

including the complete vehicle team as just one of the teams. Additionally, 

there were vehicle integration experts participating on each team. These 

experts were instructed to provide know-how to the team, but not to take a 

leading role in defining or evaluating different solution ideas. All in all, 

this created a collaborative setup allowing all involved to participate with 

their different areas of expertise and experience. 

 

Aerodynamic och NVH 

A prioritized objective was to seek an optimized aerodynamic shape in 

order to minimize drag. This in turn provided an aesthetic design 

challenge to provide an attractive aesthetic design based on an optimized 

aerodynamic shape. Another prioritized objective was to be able to 

maintain high requirements on noise, vibration, and harshness (NVH) as 

well as seating comfort. In a lighter, more optimized vehicle, these 

requirements need careful attention so as not to lose them. A lighter 

overall vehicle also drives hard requirements on chassis solutions and 

optimizations, since a lighter vehicle is more sensitive to its payload and 

other external influences. The significance of this prioritization was 

clearly demonstrated by a statement from a senior NVH expert with long-

term experience in the automotive industry: “This is the first time that I 

have been asked to participate in early design phase and ensure that the 

design is providing capabilities for good NVH performance. Traditionally, 

I am called in during later stages to solve issues and problems.” 

 

Safety 

Furthermore, the teams investigated two different scenarios in terms of 

vehicle safety; one traditional, in which vehicles need to be able to deal 
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with the full forces from different crash situations, and one futuristic, in 

which the forces from different crash situations would be substantially 

reduced. The rationale for this reduction of crash forces was based on the 

premise that vehicle and infrastructure electronic systems will 

communicate and collaborate in such way that incidents would be 

predicted and avoided, and if a situation somehow is unavoidable, the 

systems could intervene much earlier and more effectively than the driver. 

Even through this second scenario was challenged by many, it gave the 

teams an opportunity to think along new and different paths regarding how 

to approach safety and how to provide functional integration where 

different subsystems would collectively participate in absorbing crash 

forces in a novel way, thus avoiding the “add-on” problems. 

 

Investment in body manufacturing 

One of the vehicle concepts developed, the all-steel-body concept, was 

abandoned in favor of a modernized version of the “old-fashioned” frame 

and body design. Since the concept was based on new materials, this 

would have a huge impact on the current industrial structure and 

investments made by the current OEMs. For obvious reasons, this concept 

was quite challenged, even though it actually included a multitude of 

novel solutions that would be capable of meeting all defined vehicle 

objectives. However, some of the conceptual solutions were more or less 

found due to this out-of-the-box thinking and were adapted also to fit more 

traditional vehicle architecture. An interesting aspect that was not further 

investigated was the potential impact on the business and industrial 

infrastructure such a concept would enable. The concept would enable a 

high degree of modularity to open up for many different sources of 

module providers. It would also lower the investment thresholds, thereby 

allowing for more actors to enter and compete. 

 

Summary 

In summary, the teams were multi-disciplinary, involving people from 

different areas of expertise with participants from the OEM, suppliers, and 

academia. The teams were coached in a special open-minded manner and 

were self-organizing within an overall project framework of objectives, 

phases, and methodologies to use and follow. The collaboration between 

the teams was primarily organized through a series of workshops in which 

participants were encouraged to think independently and from new 

perspectives.  
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When the project was finalized, the conclusions were that both objectives 

to provide at least 40% weight reduction as well as promote a 

collaborative capability among the partners had been achieved. The 

project also survived the bankruptcy of Saab Automobile and replaced this 

OEM with Volvo Cars. This changeover was a major challenge for the 

project due to the different perspectives and objectives of the two OEMs. 

However, it also gave the partners an important opportunity to realize the 

resilience in the applied approaches and methods that enabled them to 

adapt to the different objectives defined by Volvo Cars. 

 

Discussion and Conclusion  

This paper deals with the paradigm dominating the automotive industry, 

identified contextually by the referenced academic sources, but 

predominantly through the authors’ long experience working in the same 

industry. The paradigm is illustrated by the light-weight project SåNätt, 

which through different actions managed to overcome some of the inertias 

faced in the paradigm. During the course of the SåNätt project, some 

inertias became more striking, whereas others had a more indirect 

presence. Furthermore, the barriers defined in the literature as hindering 

the implementation of radical ideas are confirmed, elaborated upon, and 

described in the paper as integral parts of the paradigm. This section 

begins with a comparison of the inertias and the actions taken in the 

SåNätt project. This is followed by a discussion of the challenges in the 

project and ends with a conclusion about the future of the automotive 

industry.  

 

The organizational inertia was challenged in many aspects. By avoiding 

the standardized subsystem/parts/components partitioning, the teams could 

focus on a more relevant functional integration and thus avoid an approach 

resulting in continuous reproduction of previous products (Henderson and 

Clark, 1990; Christensen, 1997). The vehicle was instead divided into 

zones. This functional approach provided opportunities to think beyond 

existing products aiming for more radical changes. Furthermore, it can 

serve as a base for an effective, communicating organizational structure.  

 

The teams were self-organizing, meaning that the participating companies 

chose which zone to attend, and each team defined the boundaries and 

interfaces to the other zones. This also included that they defined their 

own goals and objectives. A complete vehicle team was established to be 
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responsible for identifying its own overall vehicle objectives and support 

the other teams with know-how without interfering in their problem 

definition and problem solving. Furthermore, all teams were 

multidisciplinary, including persons from different areas of expertise and 

experience and an enabler for developing radical innovations 

(Wheelwright and Clark, 1992; Dougherty and Hardy, 1996; Kanter, 

2006).  The teams shared ideas, solutions, and questions through recurrent 

workshops to prevent the teams from acting as separate entities.  

 

Moreover, in order not to limit the radicalness of the ideas, three different 

objectives were formulated, supporting what could be done in the very 

near future, what could be done in the 2020 time frame, and finally what 

would be an ultimate solution in the future.  

 

To avoid being caught in the safety inertia, which includes the idea that all 

vehicles should be dimensioned with surplus mass to manage a crash (a 

starting point of the negative weight spiral), the teams had to relate to two 

different scenarios in terms of vehicle safety. These scenarios were the 

traditional full-force crash situation and a futuristic approach in which the 

forces from different crash situations are reduced, leading to a positive 

weight spiral.  

 

A prioritized objective in the SåNätt project was to seek an optimized 

aerodynamic shape, which challenged the aesthetic design inertia. The 

aesthetic design is a predefined constraint that further development and 

engineering efforts have to comply with, more or less regardless of the 

consequences for other important vehicle objectives, such as aerodynamic 

drag. In SåNätt, it became a challenge to provide an attractive aesthetic 

design based on an optimized aerodynamic shape.  

 

The all-steel body concept was therefore abandoned in favor of a 

modernized version of the “old-fashioned” frame and body design. Since 

the concept was based on new materials, this also challenged the 

investment inertia, including a huge impact on the current industrial 

structure and investments (Nieuwenhuis and Wells, 1997) 

 

Concluding Remarks 

For a project like SåNätt, it was possible to set short-term and long-term 

objectives in such a way that these could be overcome in the conceptual 
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development. By defining different sets of objectives included in three 

themes, it became possible to work both with concepts having a short 

implementation lead-time as well as with concepts aiming for a more 

optimal solution, meaning they could break the paradigm. However, since 

the concepts developed in SåNätt were not followed through to full-scale 

development and implementation, there was no way to evaluate the 

probability for them to reach the market. Arguably, however, the first step 

in that process was to actually be able to define in a professional way the 

paradigm breaking concepts at all. This step was achieved at least, and in 

achieving it, it was also quite evident how strong some of the inertias in 

the paradigm actually were. A lot of effort had to be spent in order to 

avoid getting caught within the paradigm.  

 

Those working on the SåNätt project also planned to actually address the 

risk that paradigm-breaking concepts would be prematurely abandoned. In 

order to succeed in this goal, there was an understanding and approach 

planned for how to guide these challenging concepts through different 

decision-making structures based on the clarified facts regarding the pros, 

cons, and risks of the process. To do so, a strong business case would have 

to be built for these concepts. This was, however, not completed due to the 

change of OEM in the middle of the SåNätt project. 

 

Another prerequisite to avoiding getting caught in the dominant paradigm 

was the emphasis placed on the self-organizing teams and the governance 

of the teams on which vehicle integration experts participated but were not 

allowed to constrain or promote specific approaches or solutions. These 

were to be reached within the teams based on the provided methods, 

approaches, and objectives defined. This constraining influence from the 

existing organizational structures is both described in the theory and 

identified as barriers inhibiting innovations, but it is also evident from 

experience. In a project setting like that of SåNätt, this can be overcome if 

it is well recognized and deliberately managed. This study led to the 

conclusion, however, that unless constantly monitored, the organizational 

inertia will strongly influence the outcomes to paradigm compliance. 

 

Through this paper’s connection to the debate among practitioners, policy 

makers, and researchers focused on the environmental challenge in the 

automotive industry, it adds fuel to the idea suggested by Wells (2010) 

that the automotive industry has reached the end as it is constituted today. 
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In the future, the industry has to be characterized by technology, market, 

and business model diversity. 

 

In order to succeed with such a radical shift in the material used for 

advanced vehicle architectures, the whole business model in the 

automotive industry need to be changed. New materials based on designs 

that fully exploit these materials will be substantially different from 

current designs. Therefore, the whole architecture and functional 

partitioning and integration will be different. This is a technical challenge, 

a business model challenge, and a challenge to the inertias making up the 

dominant paradigm. Given the assumption that such new architecture will 

enable a higher degree of modularity, it would open up the business 

landscape for more actors specializing in one or more modules. An 

alternative to a business model based on capital-intensive production with 

large volumes in which revenue is founded on the sales of new cars 

(Wells, 2010) would be a redefined value creation system such as a 

product service system (William, 2006). Viewed from a customer 

perspective, a shift from the current hardware product perspective to such 

a product-service-oriented approach would take place for even more actors 

that would become specialized in supporting different customer needs 

from a functional rather than hardware-providing perspective. 
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