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Yes, of course it hurts when buds are breaking. 
Why else would the springtime falter? 
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Abstract 

This thesis aims to encourage the realisation of innovations through supporting 
individuals involved in idea development activities, within or related to R&D projects. 
This is of interest because R&D projects have become fundamental units for achieving 
innovations, particularly in large companies, and innovations require the 
implementation of creative ideas. However, creative ideas meet more resistance and 
reluctance about their implementation compared to more incremental ideas. As idea 
development can help to enhance the quality of an idea and thereby increase its chances 
of adoption, idea development constitutes an important but often neglected part of 
innovation. The purpose of this research is consequently to investigate and understand 
idea development in a product development context, and to elaborate on how to 
manage this aspect of the innovation process. 

Drawing upon data from numerous R&D projects within the Sandvik Group, a 
questionnaire conducted at two large companies, and interviews with individuals 
involved in innovation management activities in seven different companies, a number of 
findings have been made. First, action is necessary to turn ideas into innovations. 
However, actions by individuals involved in the innovation process can also constitute 
obstacles. This type of obstacles seem to have more effect compared to more frequently 
mentioned obstacles such as resource allocation and structures & systems. Second, 
emotions play a major role in idea development. For example, biases have been found to 
both favour and counteract the development of an idea, thereby forming tensions 
experienced by involved actors. The presence of such tensions seems particularly strong 
in relation to the newness, ownership, and transparency of an idea as well as the belief 
in an idea. Third, it is essential to pay attention to ideas as this will enhance legitimacy 
for working with ideas and innovations. One way to accomplish this is to incorporate an 
extra dimension of personalisation into idea management practices in companies, i.e. 
create a shared responsibility for ideas. This will also create evolutionary pressure for an 
idea, something that is particularly important when it comes to ideas rejected from 
projects. This is if these ideas should be more ready for implementation the next time 
they are considered. 

Ideas cannot and should not be harvested. In contrast, this thesis argues that ideas 
can and should be nurtured so that innovations can be harvested. The findings made 
and their implications are believed to support this endeavour in large companies 
focusing on product development in mature markets. 

Keywords 

Product development, idea development, idea maturity, rejected ideas, idea management, idea 
portfolio  
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1 Introduction 
Innovation is a complex phenomenon with many facets. The following chapter sets the scene for the 
thesis by introducing one of these facets, namely idea development. The chapter also includes the 
research aim and purpose, guiding research questions as well as delimitations and the outline of the 
thesis.  

According to Crossan and Apaydin (2010), a major but often unrecognised tension in 
innovation exists between adoption (i.e. the decision to implement or use) and actual 
implementation. This is of interest because if implementation is delayed, badly 
managed, or aborted, the innovation would then fail to deliver expected results (ibid.). 
At the same time, creative ideas lie in the heart of all innovation. Nevertheless, creative 
ideas meet more resistance and reluctance for their implementation (Baer, 2012) 
compared to more incremental ideas, even if innovation is sought in the organisation. A 
similar tension between the decision to adopt and actual implementation, as previously 
described for innovation, therefore also seems to exist in relation to particular ideas, i.e., 
concrete solutions which are believed to make a difference. This means that the mere 
existence of creative ideas is not enough for achieving innovation (Levitt, 2002). A 
company also needs to have the capability to develop unformed ideas into a more 
tangible form. In light of this there is a need to explain how and why certain ideas gain 
good currency — so that creative ideas are implemented and institutionalised — as well as 
how and why people pay attention to only certain ideas and ignore the rest. In fact, one 
key question in innovation is how to trigger the action thresholds of individuals to 
appreciate and pay attention to new ideas, needs and opportunities (Van de Ven, 1986). 

The innovation process concerns people creating or finding insightful ideas and 
bringing them successfully to the market. It is consequently up to employees, 
individually or as a group, to generate, discuss, promote, modify and realise ideas (Scott 
& Bruce, 1994). Although the majority of studies on innovation have focused on factors 
that influence idea generation (Magadley & Birdi, 2012), ideas also need to be 
implemented in order to become an innovation. At the same time, ideas are not fixed 
entities with inherent qualities waiting to be harvested (Gish, 2011). In contrast, the 
quality of an idea and its chances of adoption are affected by idea development (Kijkuit 
& Van Den Ende, 2007). Idea development, i.e. the development of an individual idea, 
therefore constitutes an important but often neglected part of innovation.  

Moreover, R&D project teams have become fundamental units in order to achieve 
innovation (Chen, Chang, & Hung, 2008). At the same time, companies are reducing 
project lead times in order to allow faster time to market (Eppinger & Chitkara, 2006) 
something that in turn affects the project team since they need to explore, adopt, absorb 
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and learn new things, and this takes time, as stated by Chen, Reilly, & Lynn (2012). 
When also considering that creative ideas meet more resistance and reluctance (Baer, 
2012), there is a risk that fewer creative ideas will be implemented and the innovation 
outcome will decrease. This dilemma needs to be managed if sustained innovation is to 
be achieved.  

1.1 Research aim, purpose and research questions 
The aim of this thesis is to encourage the realisation of innovation through supporting 
individuals involved in idea development activities, within or related to R&D projects. 
Because idea development is an essential but somewhat neglected component of 
innovation, a first step towards this aim is to provide involved individuals with an 
increased understanding of idea development. The purpose of this research is therefore 
to investigate and understand idea development in product development, and to 
elaborate on how to manage this aspect of the innovation process.  

According to Dougherty and Hardy (1996), sustained product innovation is 
particularly difficult for companies with a history of long and stable operations. To gain 
an understanding of the relationship between ideas and innovations in this context, the 
first research question is broadly formulated as: 
 

RQ1: What obstructs ideas from becoming innovations in large companies? 
 

According to Bessant and Tidd (2007, p. 10), “innovation is fraught with uncertainty 
and guesswork and the only way to find out whether or not something is a good bet is to 
start developing it”. Because R&D project teams are constitutive units for achieving 
innovation, as stated by Chen et al. (2008), and idea development is an essential part of 
the innovation process, it is necessary to understand idea development in a project 
context. Moreover, companies today need to find ways to achieve sustained product 
innovation, i.e., develop the capability to innovate, not just occasionally but often, 
quickly, and with a solid success rate (Lawson & Samson, 2001). For this to happen it is 
necessary to find ways to implement creative ideas. Still, creative ideas meet more 
resistance and are less likely to be implemented (Baer, 2012), and are so more likely to be 
rejected from projects. Companies, therefore, need to find complementary ways to 
develop these ideas. For these reasons the following research questions are more focused 
on idea development activities in and related to R&D projects.  
 

RQ2: What affects the development of ideas in R&D projects? 
RQ3: How can rejected ideas from R&D projects be managed? 

1.2 Delimitations 
The research presented in this thesis has some delimitation. One such delimitation is 
that the research scope is limited to large companies focusing on product development 
in mature markets. Product innovation is therefore the main focus, although not 
excluding other types of innovations such as processes and services in cases where such 
innovations are found. The research also focuses on early phases in product 
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development, in contrast to later stages such as detailed design. In turn this means that 
the focus is on the process for achieving innovation, and not innovation as an output. 
Another delimitation lies in the adopted action rationality perspective, i.e., focusing on 
how to get things done, rather than what decision should be taken. Hence, decision 
making in innovation is a large and important research area which was not examined in 
depth in this thesis.  
The research is also delimited to the individual and group level, thereby not focusing on 
the organisational level. With this said, innovation on the organisational level is strongly 
influenced and affected by individuals and teams in the organisation, and could 
therefore still benefit from the research.  

1.3 Outline of thesis 
This is a compilation thesis and therefore consists of an introductory chapter and six 
appended papers. The following chapter in this introductory chapter focus on 
methodological choices and research quality. Succeeding chapters cover a review of 
knowledge domains relevant for this research, a summary of appended papers, as well as 
a presentation and discussion of empirical results. Thereafter, main conclusions and 
areas for future research are outlined. Appended papers can be found in the end of the 
thesis. 
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2 Research setting and methodology 
Much can be learned from conducting research and from reflecting on how research is conducted. 
This chapter is, therefore, divided into four main areas. The first concerns the underlying rationale 
for the chosen research approach. Thereafter, a brief overview of the chosen research approach — 
and its dual aims — is provided, and later used to describe the adapted research approach. Finally, 
efforts to ensure research quality are discussed.  

Research design and execution should suit the phenomenon that is under investigation 
and the theoretical context that is chosen to formulate it (Alvesson & Sköldberg, 1994). 
The phenomenon innovation is therefore an appropriate starting-point for this chapter. 

2.1 Methodological motivation 
Innovation is a phenomenon that can be seen both as a process and as an outcome 
(Crossan & Apaydin, 2010). Viewing innovation as an outcome highlights its 
dependence on surroundings that are constantly changing. For example, a product 
perceived as innovative ten years ago is perceived as old news today. By viewing 
innovation as a process, as in this thesis, it becomes clear that for example time and the 
context in which innovation happens are influencing factors. Moreover, the innovation 
process often occurs in teams or projects which complicate the study of cause-and-effect 
relationships involved. The reason for this is that teams have different backgrounds, 
experiences and knowledge, making comparisons between projects difficult. Moreover, it 
is not possible to replicate the process with the same people as they have learned new 
things and gained experiences that, in turn, will affect the outcome of the project. In 
essence, innovation is a phenomenon that is not homogenous through time. So, how 
can this phenomenon be studied? If replication of results, a key element of the 
traditional scientific method positivism, is not feasible, what else can be done? Some 
researchers studying organisations have adopted the positivistic model of science 
anyhow, causing the production of knowledge that only accidentally serve and 
sometimes undermine the values of organisational members (Susman & Evered, 1978). 
This approach is therefore opposed by many, for example John Shotter in Brydon-Miller, 
Greenwood, & Maguire (2003, p. 13), “research into our ways of life cannot be 
conducted in the same, value-free way as the natural sciences”. Consequently, others 
have chosen to conduct research founded in other epistemological positions such as 
post-positivism or interpretivism (Williamson, 2002). 



Anna Karlsson, Nurturing Innovations 
 

6 

2.1.1 Epistemological position 
In terms of its epistemological foundation, this thesis ultimately rests on post-positivism. 
Post-positivist research is grounded in the idea that everything is subject to evolution 
over time and so it is impossible to discover consistent facts and laws that are universal 
(Tekin & Kotaman, 2013). Post-positivists aim to understand social phenomena as 
holistically as possible, thereby accepting the complexity of any social phenomena (ibid.). 
A post-positivist view on knowledge is particularly valuable when the unit of analysis is a 
self-reflecting subject, the relationship between subjects are influenced by definitions of 
the situation or when the reason for undertaking the research is to solve a problem 
which the subjects have helped to define (Susman & Evered, 1978). Post-positivists 
usually adopt research methods that involve the use of more natural settings and the 
soliciting of insider views (Williamson, 2002). In this research practical problem solving 
and improvements in the organisation were sought. For this reason action research was 
chosen over case study research, field studies and ethnographic research. Also, being an 
insider to the organisation makes it more difficult to study it without preconceptions, as 
required in case study research.  

2.2 General description of the research approach 
Action research can be seen as a variant of case study research, the difference being that 
the researcher actually intervenes in the situation (Westbrook, 1995). Unlike other 
research methods where the researcher seeks to only study organisational phenomena 
without changing things, an action researcher is concerned with creating organisational 
change while simultaneously studying the process (Baskerville & Myers, 2004). The 
research results come through an involvement with members of an organisation around 
a topic that is of genuine concern to them (Eden & Huxham, 1996), making the 
research results relevant. However, action research has been critiqued for its lack of 
impartiality and rigor, that it is context-bound and not context-free and that it border-
lines or is consulting masquerading as research. Nevertheless, good action research can 
and must be both rigorous and relevant (ibid.).  

2.2.1 The dual aims of action research 
According to McKay and Marshall (2001), part of the problems with action research 
stem from a lack of clarity about the way researchers think about the approach. For 
example, the dominant model of action research is a cyclical approach to research 
consisting of the following steps: action planning, action taking, evaluation, and specify 
learning (Baskerville & Wood-Harper, 1996). However, it might be more helpful to 
conceptualise action research as consisting of two, interlinked cycles i.e. a problem solving 
interest cycle and a research interest cycle (McKay & Marshall, 2001), see Figure 1.  
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Figure 1: The problem solving interest cycle in action research, b) The research interest cycle in action 

research, both adapted from McKay and Marshall (2001) 

Conceptualising action research as consisting of these two cycles can improve the rigor 
of action research, as it requires researchers to pay more attention to their research 
interest and responsibilities compared to many of the more traditional models (McKay 
& Marshall, 2001). This conceptualisation also highlights the dual aims of action 
research, i.e. developing a solution to a practical problem which is valuable to 
practitioners, while at the same time developing valuable theoretical knowledge to the 
research community (Mathiassen, Chiasson, & Germonprez, 2012).  

The two cycles are operating in tandem and one cycle is overlaid onto the other 
(McKay & Marshall, 2001). Therefore it is not easy to clearly separate them from each 
other. However, in order to provide transparency in this methodology chapter, the 
applied action research will be described using these two conceptual cycles. First, it is 
important to note that action research is not a methodology that can be implemented in 
discrete orderly steps, rather it can go in any and all directions at once (Dickens & 
Watkins, 1999). That is, real-life thinking and actions will rarely follow the neat linear 
sequence implied in the presented diagrams and descriptions (McKay & Marshall, 
2001). The reader is therefore encouraged to bear this in mind.  

2.3 Application of action research 
In the following sections the application of the problem solving interest cycle is 
described before shifting focus towards the research interest cycle. However, before 
proceeding I would like to take the opportunity to state my views on the phenomenon 
under study, innovation. In this research I have studied innovation as a process and not 
innovation as an outcome. The innovation process evolves over time and is deeply 
dependent on the context in which it takes place, the people it involves, the needs of the 
customer it wishes to satisfy and much more. The innovation process also entails a lot of 
uncertainty and risk because no one can foretell if the outcome will end up as a big 
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business or a modest achievement (Drucker, 1998). This makes the innovation process a 
complex entity with many facets to consider and therefore requires many competences. 
The innovation process is consequently not a journey made by a single individual, rather 
it involves many contributing individuals. Hence, an innovation outcome is often 
realised by a project team. In large companies, this team would not work in isolation as 
other teams are working on other or related projects and thereby develop valuable 
knowledge and experience. Still, a project is a vital vehicle for achieving innovations. 

2.3.1 The problem solving interest cycle 
This research project was initiated by Sandvik Coromant, the main organisation under 
study. Sandvik Coromant is a company with representation in 130 countries and 
manufactures tools and systems for the metal-working industry, e.g. drills, turning and 
milling tools. The company is also part of a larger engineering group — the Sandvik 
Group — which develop and manufacture advanced materials as well as equipment for 
mining and construction. The research in this thesis has mainly been conducted within 
Sandvik Coromant. However, other business areas of the Sandvik Group as well as other 
companies have been included in some studies.  

2.3.1.1 Research setting 
Sandvik Coromant aims to increase productivity and profitability for their customers 
through a deep understanding of the customers’ processes. The company has historically 
made products, but this has been expanded to include application knowledge and 
services. Sandvik Coromant is market leaders in the mature market in which the 
company operate, i.e. within the metal-working industry. Today, the company realises 
that customer needs are changing rapidly, making the window of opportunity shorter, 
while competitors are stronger and more consolidated. Consequently, the company felt a 
need to improve the product development process to become better and quicker, in 
order to maintain a leading position in the market. A major change program was 
initiated, which included extensive analysis of internal and external knowledge and best 
practice, new and improved ways of working and streamlining throughout the entire 
process. This change program was finalised in 2008 when a new product development 
process (NPP, the New Product Process) was introduced.  

At about this time, I entered the company as a master thesis worker at one of the 
product development departments. In January 2009 I was employed by the company as a 
product developer. Six months later I changed departments and started a position as an 
industrial PhD student within the area of methods for innovation. This newly created 
position was in a department responsible for metal cutting research and product 
development methods, in which all industrial PhD students at the time were employed. I 
am still employed by Sandvik Coromant within the same department and holding the 
same position.  

2.3.1.2 Problem identification 
The research project — initially a collaboration between two manufacturing companies 
and Luleå University of Technology — as well as the newly created industrial PhD 
position aimed to further knowledge and support methods for product innovation. The 
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aim was to provide support to design teams in early development phases. Support was 
needed because the newly introduced product development process aimed to 
significantly reduce lead time for product development projects (PDPs). Consequently, 
little time would exist for iterations and mistakes in these projects. However, another 
type of project, knowledge development projects (KDPs), was introduced in tandem. A 
KDP aims to deliver knowledge to corresponding PDP but also to secure more generic 
knowledge that will leverage the knowledgebase within the company. In order to avoid 
delays of product launches, and maintain an innovative level of the outcome, it was 
necessary to find ways to effectively and efficiently work with idea generation and idea 
development within the company.  

2.3.1.3 Investigating the problem 
Part of my time as an industrial PhD student has been spent supporting the company 
within my area of expertise. This was mainly achieved by facilitating idea generation 
workshops during the early phases of R&D projects, i.e. both KDPs and PDPs. In some 
cases I also supported related areas such as feasibility studies, visiting customers to unveil 
their needs and idea screening. Through these activities I gained knowledge about the 
problems, context and stakeholders. In 2011 I acquired further knowledge through 
conducting a survey at the company assessing the creative climate and other areas 
connected to innovation. Further understanding of the problem was obtained through 
completed surveys, the feedback received through meeting employees in the corridor or 
informal discussions, all of which provided valuable input. This information and 
subsequent insights would have been difficult to access if I had not been part of the 
company. In conclusion, my insight into the problem increased through spending my 
working time on site.  

2.3.1.4 Planning problem solving activity 
In August 2012 a project group, of which I was one of the core team members, was 
formed at Sandvik Coromant. The objective of this project was to develop ways of 
working with innovation management. Information from the survey conducted in 2011 
and additional information from observations, facilitations and informal discussions 
informed the project. Moreover, benchmarks were conducted in the form of interviews 
with internal stakeholders (managers and process owners) and representatives from nine 
other companies. In February 2013 the project group delivered their recommendations 
to the projects steering group, and it was decided that an innovation group within the 
company should be formed. The group consists of me and two colleagues from other 
parts of the organisation, each member working part-time within this group. The 
product portfolio manager of Sandvik Coromant is also involved in the work, now 
conducted as part of the line organisation.  

2.3.1.5 Actions conducted 
Facilitated idea generation workshops have been established as a natural part of all large 
projects within the company. Since the start of the innovation group further activities 
have been conducted such as training for line managers, assigning idea ambassadors in 
the organisation (currently 9 employees supporting the implementation of idea 
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management for up to 10% of their working time), managing an idea network consisting 
of these ambassadors and implementing idea portfolios at line manager level.  

2.3.1.6 Evaluation and reflections 
In the beginning of the research project a lot of time was spent on trying to understand 
the problem under investigation. This was achieved through my interactions with 
employees at the company. Impressions and reflections were continuously brought up 
for discussion with the industrial and academic supervisors, as well as other members of 
the initial research project, i.e. other PhD students (industrial and academic) and senior 
researchers at Luleå University of Technology. These discussions helped to relate the 
observations and findings in the company to existing research and experiences from 
other companies. By this inductive approach I was also able to form an initial 
understanding of the phenomenon under study and the related problem. This was 
extremely valuable in 2012 when the internal project, which resulted in the formation of 
the innovation group, was conducted. In this internal project I was able to provide my 
view and get insights from other members of the organisation who also wanted to 
improve the current situation, working towards a similar direction. The formation of the 
innovation group highlighted the benefits of working in a team of insiders. Reflections 
and discussions of the problem area were now conducted more often in this group of 
employees. Since 2008 the changing nature of an organisation has also become evident. 
The competitive landscape has tightened even more and several shifts in management, 
from the Sandvik Group level and down, have taken place. At the moment, the 
emphasis on creativity, innovation and delivering results is greater than before at 
Sandvik Coromant.   

2.3.2 The research interest cycle 
As previously mentioned, the problem solving interest cycle in action research is always 
accompanied by a research interest cycle. This cycle aims to leverage the degree of 
understanding and thereby contributes to the body of knowledge (Altrichter et al., 
2002). I will now reflect on the major steps in the adapted research interest cycle. 

2.3.2.1 Area of concern 
The area of concern represents some body of knowledge within the literature that 
reflects the researchers’ interest (Mathiassen et al., 2012). In this thesis the overall area of 
concern is early phases of the innovation process. Over time I have increased my 
understanding of this area and the focus has narrowed and somewhat shifted towards 
idea/innovation management and particularly idea development. Consequently, 
creativity and idea generation has received less attention. Idea development is related to 
the problem situation in that innovation occurs only when an idea is put into practice 
(Magadley & Birdi, 2012), and idea development can improve the quality of an idea and 
consequently increase its chances of adoption (Kijkuit & Van Den Ende, 2007). 
Reduced lead times for development projects also imply less time for developing ideas, 
something that is likely to affect creative and novel ideas.  
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2.3.2.2 Investigating the relevant literature 
A broad literature review was conducted early on in the research. As a whole, it was 
guided by the key word ‘innovation’ (complemented by other relevant key words) and 
conducted in databases such as Scopus and Google scholar. Articles were then chosen 
after reading the title and abstract. This somewhat open approach to reviewing the 
literature resulted in a broad understanding of research perspectives in, and literature 
streams related to, innovation. As my research focus narrowed the literature search also 
became more focused, as follows: 

� First, I identified those research journals that were most relevant to my area of 
interest, and created a list that was used to guide later searches. This list was 
informed by Franke and Schreier (2008) and Roworth-Stokes (2011) and their 
respective listing and rankings of technology and innovation management 
journals and design journals. Important conference proceedings and Google 
scholar was also added to the list. The choice of Google scholar was made based 
on the broad scope of this particular database, complementing the journals 
added to the list.  

� A set of relevant key words for the research was then identified, and the lists of 
journals and keywords were combined into a matrix. Thereafter, I used the search 
engine of each journal, conference proceeding and Google scholar to search 
using the identified keywords. The number of hits for a specific word in each 
journal was recorded in the matrix. By this, I was able to see which journals 
published research relevant to my area of interest. Articles for further reading 
were those perceived as being relevant for the research area after reading the title 
and abstract. Selected articles were thereafter downloaded and the 
author/authors and year of publication were recorded in the matrix. 

� After reading an article, the following information was compiled into a separate 
spreadsheet: background information, purpose/problem, methodology, findings, 
key content and personal ranking. This spreadsheet was then used as a reference 
when writing up. In addition to the process previously described, additional 
articles were added through a snowballing technique, i.e. relevant works or 
authors were identified through an analysis of the reference list of already 
selected articles.  

I have hereby presented the collection of secondary data, containing mainly articles but 
also books and theses, which represent data that have been used to provide a theoretical 
framework for the research. In the following sections the collection and analysis of data 
from primary sources are presented.  

2.3.2.3 Data and data collection 
Different types of data can elucidate a phenomenon under study in different ways, as 
highlighted in the following quote from Miles and Huberman: “numbers and words are 
both needed if we are to understand the world” (1994, p. 40). The research presented in 
this thesis is mainly based on qualitative data, which is data in the form of words. 
However, quantitative data (numbers) was also collected through Liker-scale questions, 
striving towards complementary views. Additional data from internal documents, 
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workshop observations, and discussions were also valuable to gain an increased 
understanding. This thesis in based on data from five research studies (see Figure 2). 

 
Figure 2: Overview of studies related to this thesis 

Descriptive information about the different studies is provided in Table 1. Thereafter, a 
more detailed description of the semi-structured interviews and the questionnaire that 
was used to collect data is provided.  

Table 1: Specific information of the studies included in this thesis 

 
Study  
(Paper) 

 
Scope of study 

 
Unit of 
analysis 

 
Data collection and 

respondents 

 
Data analysis 

Survey  
(Paper A) 

Understand the 
nature of innovation 
from the perspective 

of employees 

Individuals 
working with 

or close to 
R&D 

Questionnaire 
conducted at Sandvik 
Coromant and a large 

automotive 
manufacturer (N = 

609) 
 

Categorisation of text 
answers into a framework, 

conducted by two researchers 
independently, followed by 

an independent sample t-test 

Innovation 
awards 
(Paper B) 

Understand the 
background of some 
awarded innovations 

Innovative 
projects 

Semi-structured 
interviews with 14 
individuals from 8 
projects within the 

Sandvik Group 

Categorisation and labelling 
of data into an analysis 

model. Conducted by me and 
confirmed by a second 

researcher 
 

Idea 
development 
(Paper C, D 
and F)  

The development of 
selected and rejected 

ideas in R&D projects 

Ideas in and 
from R&D 

projects 

Semi-structured 
interviews with 14 

project members from 
5 R&D projects 
within Sandvik 

Coromant 

Graph data was analysed with 
an independent sample t-test. 
Interview data was analysed 
through pattern analysis and 
clustering. Conducted by me 

and discussed with other 
researchers 

 
Rejected ideas 
(Paper E) 

Understand current 
practice at companies 

external to the 
Sandvik Group 

Ideas 
rejected from 

projects 

Semi-structured 
interviews with 7 

individuals involved 
in innovation 

management activities 
at 7 companies 

 

Pattern analysis and 
clustering. Conducted by me 
and discussed with another 

researcher 

Idea portfolio 
(Paper F) 

An idea hand-over 
from project to line 

organisation 

A newly 
established 

idea 
portfolio 

Semi-structured 
interviews with 5 

project members and 
one line manager at 
Sandvik Coromant 

Pattern analysis and 
clustering from a 

personalisation and 
codification perspective. 

Conducted by several 
researchers independently 
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2.3.2.4 Semi-structured interviews 
The interview is the most common and one of the most important data collection 
methods in qualitative research (Myers & Newman, 2007). One underlying reason for 
this is that “interviews provide in-depth information pertaining to participants’ 
experiences and viewpoints of a particular topic” (Turner, 2010, p. 754). The choice of 
semi-structured interviews in this research was based on the breadth that this interview 
form allows compared to for example structured or un-structured interviews (Fontana & 
Frey, 2000). Consequently, all interviews were conducted with the help of a standard list 
of questions (open-ended) and leads provided by the respondents were followed up 
through additional questions (Williamson, 2002). English translations of the standard 
lists of questions used during the interviews can be found in Appendix A. The standard-
list of questions also included prompts (in brackets) that were used to ensure optimal 
and extensive responses from respondents (Turner, 2010). The respondents were also 
encouraged to talk comprehensively about the main subject, raising topics in any order 
he or she wished. The list of questions was then used to make sure that no question had 
been left unasked.  

Each interview started with a short introduction of me (including my position in the 
company and affiliation to the university), the topic of interest, and how data from the 
study would be handled. Usually, the first question was “tell me about yourself” or 
something similar. This first question was chosen so that it was broad, open-ended and 
non-threatening in order to develop rapport, i.e. a safe and comfortable environment for 
the respondent (DiCicco Bloom & Crabtree, 2006). I also asked the respondent if it was 
possible to record the interview to facilitate later analysis and explained the function of 
the standard list of questions. This kept the interviewing process as relaxed as possible 
for the respondent, thereby allowing for an open and honest dialogue. In the end of the 
interview respondents were always given the opportunity to reflect on the subject and 
add information if they felt that something relevant had been missed in the interview.  

The overall majority of the interviews have been conducted by me, face-to-face and in 
Swedish. Exceptions include the interviews in Study 3 when the interviews were 
conducted over the phone (some in English) and in Study 4 where two master thesis 
students, supervised by me, conducted the interviews. All interviews were recorded and 
later transcribed. Transcribing interviews was either conducted by me (Study 1 and 5) or 
other individuals, either master thesis students or personnel from a professional body 
(Study 3 and Study 4). Even though transcribing is a tedious and time consuming 
process, it has its advantages since it helps you to become familiar with the data and 
thereby facilitates the following analysis. This became apparent when the analysis was 
conducted with researchers who lacked this experience.    

In one of the studies (Study 4) data was also collected by graphs that were filled in by 
the respondents during the interviews. Each graph was connected to a statement, e.g. 
“Idea belief—conviction that the idea would succeed” or “The idea was mature with respect to 
[Technology; Product; Task & Goal Specification; Customer Need & Value; Business or 
Strategy]”, see illustration in Figure 3.  
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Figure 3: Illustration of one of the graphs used in Study 4 

The y-axis in the graphs consisted of a Likert-like scale ranging from strongly agree to 
strongly disagree (in five increments). The x-axis showed the activities conducted after 
the idea generation workshop in each project, filled in by each respondent. Because 
diagrams provide a complimentary interview stimuli this helped to gather data otherwise 
hard to grasp (Crilly, Blackwell, & Clarkson, 2006). Drawing a diagram may also lead to 
an increased understanding of the subject and conceptualisations that otherwise would 
have been hard to entertain (ibid.). These graphs were introduced to the respondents 
approximately halfway through the interview in order to avoid biasing the data. 
Moreover, follow-up questions were posed to the respondents when filling in the graphs 
to encourage the respondent to reason out loud and so their reasoning could be 
recorded. Data from these interviews was therefore in the form of interview 
transcriptions as well as the completed graphs.  

2.3.2.5 Survey 
When using a structured form of questioning, e.g. written questionnaire, the person 
asking the questions delimits the study (Lantz, 2007). It is therefore very important that 
the researcher has an understanding of the respondent’s situation and the subject under 
investigation. This understanding was gained by being situated at the company and 
working with questions related to the subject as well as reflections from previous studies. 
The questionnaire consisted of three parts: The first part was 11 questions concerning 
background variables, the second part was the Creative Climate Questionnaire 
developed by Ekvall (1996) and the final part was an additional 52 questions covering 
learning, work routines and innovation based on the work by Lund (2012). For 
copyright reasons only part 1 and part 3 of the questionnaire is included in Appendix B. 
In collaboration with Katarina Stetler (formerly Lund), several statements and two open-
ended questions were added to the questionnaire before it was administered to 
employees within Sandvik Coromant and a large automotive manufacturer. All 
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respondents are highly connected to R&D activities and new products, which made 
their opinions relevant to this study. In total, 852 employees (from both companies) 
received the questionnaire and 609 chose to fill it in, with a resulting answering 
frequency of 71%. 

In this thesis questionnaire data connected to one open-ended question and a 
statement assessing innovation self-efficacy (Likert-like scale in seven increments) have 
been used. The open-ended question was “what are the main obstacles to innovation in your 
organisation”, a question that 343 respondents chose to answer. The statement used to 
assess innovation self-efficacy has been used to assess innovation in previous studies 
(Isaksen & Ekvall, 2010) and was as follows: “In general, my organisation has been successful 
at innovation”. Consequently, relevant data was in the form of text (answers to the open-
ended question) and numbers (from the Likert-like scale). 

2.3.2.6 Data analysis 
In the following section an overview of the employed techniques for analysing data is 
provided. First, the analysis of interview data will be presented followed by the analysis 
of survey data.   

2.3.2.7 Semi-structured interviews 
The interview data was analysed through highlighting paragraphs in the transcripts that 
related to the topic of interest. The transcribed texts were read and re-read and effort was 
made not to highlight too small paragraphs, so as not to take quotes out of context. 
Thereafter, open coding was used to create labels that reflected the meaning of 
associated text (Kwortnik, 2003). In doing this a separate spreadsheet was created and 
paragraphs, labels and the respondent’s background data was added for each interview. 
The extracted text were always entered verbatim in the original language in order to 
allow double-checking that the intended meaning of the quotes were not lost in 
translation in a later stage. By the creation of a spreadsheet it was possible to identify 
common themes within each interview as well as cross-case themes by clustering quotes 
from several interviews, i.e. pattern analysis (see, e.g. Miles & Huberman, 1994; Voss, 
Tsikriktsis, & Frohlich, 2002). In some cases (e.g. Paper B) I was the main researcher 
responsible for the data analysis as described above, using co-authors to review and 
question the analysis in order to avoid reliability and bias issues. In other cases the data 
analysis was a joint effort between the authors, or was made individually in order to 
assess inter-rater reliability (e.g. Paper A and Paper F). In two papers (Paper A and B) 
either a model or a framework was used to analyse the data. In these cases components 
of the model or the framework were inserted in the spreadsheet to guide the analysis. 
The graphs used to collect data in Study 4 were analysed through identifying the 
respondents reasoning when indicating an increase or decrease in the graphs in the 
transcripts. This procedure led to the identification of underlying reasons for increases 
and decreases over time, again recorded in a spreadsheet. Because the y-axis in the 
graphs was made up of a Likert-like scale (with five increments), it was also possible to 
use statistical methods to analyse the data. However, only 14 graphs covering rejected 
and selected ideas respectively were made which was a relatively small sample size. 
Therefore, a t-test was selected as the analysis method based on it being applicable to 
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small sample sizes (De Winter, 2013). The t-test is a statistical test of whether two sample 
means are equal; the t-test shows if a statistical difference between the samples exists or 
not. In the case of the graphs the y-value at the starting point and at the end-point in the 
graphs was used in a Students’ paired t-test to determine if a statistical difference could 
be seen. The t-test was paired since the same ideas were assessed before and after 
development activities.  

2.3.2.8 Survey 
The answers to the open-ended question, “what are the main obstacles to innovation in your 
organisation” were divided into independent coding elements. This was made 
individually by the two authors of paper A, in order to assess inter-rater reliability (86%). 
In a second step the coding elements were categorised according to the 11 determinants 
of organisational innovation provided by Crossan and Apaydin (2010) as well as the 
following additional categories: E (survey feedback), V (Vague/too little information to 
categorise), P (positive comments such as ideas on how to improve innovation rather 
than obstacles to innovation), or NA for answers listing obstacles to innovation but 
which did not fit into any of the pre-defined determinants. The inter-rater reliability in 
this second round of coding was 74%. Finally, a unanimous rating was achieved through 
discussing coding elements that were rated differently by the two coders. Finally, to study 
the relationship between identified obstacles and innovation self-efficacy, independent 
sample t-tests were performed for each of the obstacle groups. The choice of t-test was 
based on the small number of coding elements in some of the categories, a result of the 
large numbers of categories used. This type of analysis is often used when comparing a 
group under intervention with a control group. In the present study all respondents 
which did not reply to the open-ended question, together with the respondents who 
have identified other obstacles but not the one under analysis, served as the control 
group. In order to reduce the risk of violating the assumption of a representative sample, 
obstacle groups where five or less coding elements in each company were identified were 
not included in the statistical analysis.  

To sum up, Figure 4 shows how the papers included in this thesis are linked to the 
research studies described earlier and how they contribute to answering the stated 
research questions. A more detailed description of the papers and their contribution to 
this thesis is presented in Chapter 4. 

 



Anna Karlsson, Nurturing Innovations 
 

 17 

 
Figure 4: Contribution of studies towards answering the research questions 

2.3.2.9 Implementation of research results 
Results from the presented research have been implemented into the organisation by 
presentations at department meetings, management meetings, internal reports, and 
workshops. This feedback to the organisation can count as an intervention in itself 
(Dickens & Watkins, 1999) since it provides a basis for reflections and discussions. In 
addition, the research has strongly influenced the work within the innovation group and 
consequently current initiatives and activities within idea management at the company.  

2.4 Methodological assessment 
A researcher has to be able to argue and justify that the conducted research fulfils 
appropriate quality requirements, in order to make legitimate claims and conclusions 
from the research. Research quality is traditionally, in the positivist tradition, assessed 
through discussing the validity and reliability of the research (Mays & Pope, 2000). 
However, an action research project, because of its intervention into a unique 
organisational setting, can never be repeated. Coughlan and Coghlan (2002) therefore 
state that the action research paradigm requires its own quality criteria as reliability in 
the traditional sense through replication, is not obtainable. On the other hand it must 
always be clear how the results can inform other contexts (Westbrook, 1995) and action 
researchers can legitimately generalise their findings on the basis of the validity of their 
research (Baskerville & Wood-Harper, 1996). Mays and Pope (2000) also emphasise that 
validity needs to be operationalized differently in research using qualitative methods and 
also add relevance as a criterion for assessing this type of research. The presented 
research will therefore be assessed based on validity and relevance. In addition, action 
research is often criticised for lack of rigor (Baskerville & Wood-Harper, 1996; Eden & 
Huxham, 1996), hence rigor is added as a third and final criterion in this 
methodological assessment.   
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2.4.1 Validity 
In research using qualitative data validity is a widely debated and even contested issue 
(Denzin & Lincoln, 2000). Validity is traditionally concerned with accuracy, e.g. the 
extent to which a research measurement measures what it is designed to measure 
(Williamson, 2002). For qualitative research this can be recast as gaining knowledge and 
understanding of the nature of the phenomenon under study (Krefting, 1991). 

To ask the wrong questions is therefore a common source for validity errors, which is 
especially harmful when using constrained alternatives for answering, e.g. in a 
questionnaire. In this research a lot of time was spent trying to understand the 
phenomenon under study through interview studies, observations and involvement in 
development projects in order to pose relevant questions. Validity also concerns that a 
theory, model, concept or category describes reality with a good fit (Gummesson, 2000). 
Interviews were therefore often started with questions concerning key concepts like: 
what is innovation for you? Or what is an idea for you? Furthermore, I explicitly asked 
respondents for additional input and perspectives in the end of interviews, in order to 
increase reflexivity and to bring potential biases or effects of personal characteristics up 
to the surface (Brannick & Coghlan, 2007). Respondents in the interviews were also 
given the opportunity to review and comment on the results.  

According to Davison, Martinsons and Kock (2004) the triangulation of data from 
different sources and different approaches can also help to address validity concerns. In 
the present research data was collected from multiple project members, in order to 
include multiple perspectives and avoid incorrect reports. I have also had abundant 
access to people within the organisation, information in the form of documents as well 
as a personal network within the organisation to rely upon when more information was 
needed. The main method for data collection has been interviews, although 
questionnaire data, internal documents and observations also have been used. The 
questionnaire data have added to my understanding of the phenomenon, largely because 
it was possible to collect both qualitative and quantitative data from a larger sample 
compared to interviews and observations, although mainly qualitative data from the 
questionnaire have been used in appended papers. 

In order to achieve accurate results it is also essential to talk to the right people, i.e. 
individuals with insight. The sampling procedure was carefully considered in order to 
avoid the risk of seeking out informants that share similar qualities with me or only 
those with a high status in the organisation (Miles & Huberman, 1994) and thereby not 
covering the full range of informants able to provide different sources of information 
(Brannick & Coghlan, 2007). Respondents in the interview studies were carefully 
selected using purposive and/or chain-of-referral sampling. When purposive sampling 
was used either awards for innovation (Study 1), affiliation to parts of the organisation 
(Study 2), affiliation to projects (Study 4 and 5) or connection to idea or innovation 
management activities in companies (Study 3) was used. In Study 4 and 5 the purposeful 
sampling was also complemented with chain-of-referral sampling. By this I believe that 
highly informed individuals have informed the research.  

Finally, much of the action research’s validity comes from being grounded in action 
(Eden & Huxham, 1996), or as put in the words of Brydon-Miller et.al. (2003, p. 25), 
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“action research meets the test of action, something generally not true of other forms of 
social research”. Because action has been an inherent part of my work at the company, 
and results from the presented research have been incorporated in this work, additional 
validity is achieved. 

2.4.2 Relevance  
Results from an action research project should have practical value (Tekin & Kotaman, 
2013), i.e. be relevant for practice. The fact that this research project was initiated by the 
company and the fact that additional resources in the form of an innovation group and 
idea ambassadors have been assigned, indicates that the company perceives the topic as 
valuable. By the interviews conducted in Study 3 — with respondents involved in 
comparable work at other companies — similar concerns and experiences, as highlighted 
in this research, could be discerned. These companies were also large multi-national 
companies delivering products to either other businesses or consumers. It is therefore 
likely that large companies conducting product development activities can benefit from 
the conducted research and find at least some of it valuable.  

To judge if the presented research is relevant or not, it is important that the research 
is described in enough detail and that the data and analysis process is transparent. I have 
sought to describe research proceedings in a transparent way in each paper as well as in 
this thesis. The reason for this is not primarily to allow replication, since this is not 
relevant in the presented research (Krefting, 1991), but to enable other researchers and 
practitioners to judge whether the presented research is relevant for them or not. To 
attend to this I have emphasised the origins and nature of the data and how it was 
collected in each paper. Moreover, data analysis transparency has been provided by 
describing key steps in the process. Because the list of interview questions, interview 
recordings and corresponding transcriptions, data analysis spread-sheets and a 
description of the analysis process exist, replication of analyses is believed to be 
attainable.  

2.4.3 Rigor 
According to Ryan (2009, p. 32), “rigorous research is research that applies the 
appropriate tools to meet the stated objective of the investigation”. The research 
questions investigated in this thesis have different characteristics, i.e. they are either 
formulated as what or how questions. According to Yin (1989) it is justifiable to use a 
case study methodology to answer questions similar to those posed in this research. 
Because action research can be called a ‘live’ case in real time (Coughlan & Coghlan, 
2002) the action research approach can also be considered suitable.  

The use of interviews is a common method in qualitative research, like case study and 
action research. This form of elicitation involves quite a lot of interaction with the 
people (Ryan, 2009) and concerns for reactivity or response effects should therefore be 
highlighted (ibid.). Hence, as a researcher conducting interviews I find it extremely 
important to reflect over how I affect the respondents and vice versa. Whether or not 
you intend to, you always communicate something by the way you act (Lantz, 2007). 
When conducting the interviews for this thesis, I aspired to ‘stage’ the interviews in such 
a way that helped build the trust in me as a researcher (Myers & Newman, 2007). Being 
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an insider who showed interest in the respondents’, I experienced a natural building of 
rapport. Moreover, familiarity with internal expressions and jargon helped build 
understanding. Irony and jokes are not as easily understood by an outsider, which can 
cause misconceptions. As an insider it was also possible to question and seek more 
information about key topics during the interviews when clarifications were needed. The 
foundation for understanding the phenomenon under study, i.e. innovation and idea 
development, in a holistic way therefore existed. 

Being transparent about the way the research was conducted also helps to build more 
rigor (Ryan, 2009). To ensure readers that results are supported by data, i.e. rigor in 
analysis, I have explicitly described the analysis process and frequently made use of 
quotes from interviews in published papers. Moreover, when analysing data multiple 
researchers, both insiders and outsiders to the company, were involved and in some 
cases the inter-rater reliability was assessed (Paper A and Paper F). Through this it was 
possible to detect and avoid any biases caused by me as an insider (Brannick & Coghlan, 
2007).  
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3 Knowledge domains 
This chapter presents the literature that has informed the conducted research. This is an attempt to 
provide an overview of the knowledge domains that have contributed to the research, as well as 
those that would be contributed to. First, an introduction to innovation in large companies, 
including obstacles identified, is provided. The importance of R&D projects is then discussed before 
focusing on the management of rejected ideas for innovation. Last but not least, the role of ideas 
and idea development in innovation is reviewed. 

Innovation is, by many, regarded as a critical source of competitive advantage (Tidd, 
Pavitt, & Bessant, 2001). In fact, intense global competition, considerable technological 
advances and the emergence of the knowledge economy has made innovation 
increasingly central to competitiveness (Lawson & Samson, 2001). Consequently 
companies need to develop the capability to innovate. As a result efforts are made to 
improve the innovation process, hoping to achieve a more innovative outcome (Howard, 
Culley, & Dekoninck, 2008). The view of innovation as a process, in contrast to that of 
innovation as an output is, in spite of this, under-developed in the relevant literature 
(Crossan & Apaydin, 2010). 

3.1 Innovation in large companies 
Sustained product innovation is particularly difficult for organisations with long 
histories of stable operations (Dougherty & Hardy, 1996). In fact, organisations are 
designed to promote order and routine (Levitt, 2002), to protect existing practices 
(Waters, 2000) and to focus on stability (Stefflre, 1985). Because innovation is a force of 
instability and change (Marxt & Hacklin, 2005), organisations become an inhospitable 
environment for innovation (Levitt, 2002). However, this state of affairs is not believed 
to be caused by a lack of individual creativity, in contrast it is caused by the inertia of 
past actions, the stifling effects of bureaucracy, and the inflexibility of collective mind-
sets (Sharma, 1999). At the same time, large companies need to commit to innovation 
simply in order to maintain the same market position or to gain a chance of improving it 
(Lawson & Samson, 2001). Innovation in large companies is, consequently, an 
interesting but paradoxical area to study, an area full of tensions and challenges that not 
only exist but also interact, and consequently must be managed.  

Innovation can be defined as “the practical implementation of an idea into a new 
device or process” (Schilling, 2010, p. 18) or as “the development and implementation of 
new ideas by people who over time engage in transactions with others within an 
organisational context” (Van de Ven, 1986, p. 591). These definitions both highlight the 
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fact that ideas, and subsequent implementation of these, constitute key elements of 
innovation. However, the implementation stage has often been taken for granted in 
literature, as it is assumed to happen routinely after an adoption decision has been made 
(Magadley & Birdi, 2012). However there is a major, and often unrecognised, gap 
between adoption (i.e. decision to implement or use) and actual implementation 
(Crossan & Apaydin, 2010). Taken to an extreme, organisations face two problems, 
choosing the right thing to do and getting it done. Although these problems seem 
straightforward enough, they also correspond to two different types of rationalities: 
decision rationality or action rationality (Brunsson, 1982). In order to achieve 
innovation, it is necessary to deal with both.   

Another well-known and intriguing tension in innovation is the one between 
exploration and exploitation (March, 1991). A company needs to be able to manage 
both the exploration of new opportunities and the exploitation of existing capabilities, 
to achieve short and long term success (ibid.), requiring a mental balancing act and an 
ambidextrous mindset (O'Reilly & Tushman, 2004). This becomes an even greater 
challenge as capabilities that once differentiated a company strategically, and therefore 
were historically a primary competitive advantage, with time may turn into rigidities that 
inhibit innovation today (Leonard-Barton, 1992).  

To sum up, achieving innovations in large companies is a necessity but also somewhat 
of an uphill struggle.  Besides generating or finding new ideas and implementing them, 
it is also essential to consider the history of the company, the mindset of the people, 
structures and systems involved, as well as many more facets from both a short term and 
a long term perspective.  

3.1.1 Obstacles to innovation in large companies 
It is often up to the individual employee, alone or in groups, to generate, discuss, 
promote, modify and realise ideas (Scott & Bruce, 1994). Consequently the operational 
and middle levels of organisational hierarches often power innovation in large 
companies. Still, individuals often fail to implement their ideas due to innovation 
obstacles (Goepel, Hölzle, & zu Knyphausen-Aufseß, 2012), something that can be 
demotivating and thereby hamper innovation initiatives. In order to enable a company 
to be capable of producing innovative outcomes, it is therefore important to understand 
not only the factors that facilitate but also the factors that inhibit the development of 
innovations (Van de Ven, 1986). 

Obstacles to innovation are factors that are reported to stifle innovation in 
organisations (Mellahi & Wilkinson, 2008). These obstacles can be considered at 
various levels, e.g. individual, group, company, inter-organisational, and 
regional/national level (Hadjimanolis, 2003). The level studied will also bear 
consequences for the obstacles that are identified (Anderson, De Dreu, & Nijstad, 2004) 
and the ability to counteract them. For example, internal obstacles in a company tend to 
be more controllable (Ariss & Deilami, 2012). According to Goepel et al. (2012) sources 
of innovation obstacles can be twofold. Either they are constituted by organisational 
structural elements (e.g., administrative rigidities, lack of inter-functional integration or 
flow of information) or they are constituted by the actions of other individuals involved 
in the innovation process (e.g. resistance to change or a coercive leadership style) (ibid.). 
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Examples of obstacles relating to organisational structural elements include, for 
example, lack of resources and time (Goepel et al., 2012; Rivas & Gobeli, 2005; Salter & 
Gann, 2003), difficulties in production and undefined market planning (Rivas & 
Gobeli, 2005) and company structure (Hebda, Vojak, Griffin, & Price, 2012). On the 
other hand, innovation obstacles caused by actors working in the organisation concern 
aspects such as lack of goal clarity (Goepel et al., 2012), company culture (Ahmed, 1998) 
and poor management (Hebda et al., 2012; Nanda & Singh, 2009). Also the newness of 
the ideas (Baer, 2012) or familiarity with the market for a product (Danneels & 
Kleinschmidtb, 2001) may turn out to be obstacles to innovation.  

Crossan and Apaydin (2010), in their extensive literature on innovation, identified 11 
determinants for innovation, all of which are in the realm of organisational and 
individual power. This framework provides an overarching structure that link different 
theoretical units into a coherent whole and includes the following determinants:  

� Upper echelon theory: has to do with the technical expertise, creativity skills, 
ability to process complex information, as well as the motivation to exercise 
this ability, among top management individuals and team. In essence upper 
echelon theory has to do with managers' ability and motivation to innovate.  

� Goals & strategies: are primary managerial levers that help to match innovation 
goals with the strategic objectives of the company.  

� Structures and systems: comprise factors such as organisational complexity, 
administrative intensity, specialisation and centralisation, formalisation and 
matrix principles.  

� Resource allocation: has to do with absolute and relative R&D intensity, 
commitment to differentiated funding, turnover of resources and slack 
resources.  

� Organisational learning: is encouraged by experimentation, tolerance of failed 
ideas, adoption of risk-taking norms, fostering diversity and inclusion, 
supporting learning and development of employees. 

� Organisational culture: includes, in contrast to organisational learning, factors 
concerning motivation and managerial control. Examples of key factors are a 
clearly-stated, attainable, valuable shared vision, as well as autonomy and 
calculated risk taking. 

� Initiation & decision making: revolves around problem solving and decision 
making related to the development of new products and processes, as well as 
adoption of innovation from outside the company.  

� Project portfolio management: focus on making strategic, technological and 
resource choices that govern project selection and the future shape of the 
organisation.  

� Development/implementation: sequentially follows innovation generation or 
adoption decision and includes trials and production.  

� Project management: is concerned with the processes that turn an input into a 
marketable innovation, comprising both sequential and concurrent activities. 
Project management includes, for example, problem finding solving cycles, 
internal and external communication and collaboration within the team as 
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well as with customers and suppliers.  
� Commercialisation: is concerned with making the innovative process or product 

a commercial success. Commercialisation includes, for example, market 
research and testing, marketing proficiency, post-launch reviews and adherence 
to schedule.  

When these determinants hinder, or negatively influence the successful progress of 
innovation, they turn into obstacles to innovation. According to Uzkurt, Kumar and 
Ensari (2013) many studies have examined determinants for innovation, but findings 
with respect to their effects are inconsistent. Moreover, innovation management 
literature frequently discusses factors that affect organisations’ ability to innovate — such 
as obstacles — in a way that treats these factors as mutually exclusive, neglecting the 
relationship between the factors and the actual impact of this relationship on innovation 
(Smith, Busi, Ball, & Van Der Meer, 2008).  

3.2 The role of R&D projects 
According to Leonard-Barton (1992), development projects can provide opportunities to 
create the requisite variety necessary for innovation. In fact, project managers play a key 
role in challenging the systems, skills and values traditionally honoured by companies 
and may initiate new core capabilities or cause a complete redefinition of existing ones 
(ibid.). In large companies it is not unusual to have several projects on-going and yet 
more planned. A portfolio approach is often used to manage these projects, ensure 
financial success and consider the long-term competitiveness of the company 
(Meskendahl, 2010). A portfolio is a way to achieve differentiation in the type of projects 
that are pursued (Eekels, 2001). Optimally, there should be a balance between low-risk 
and high-risk projects, market-driven and technology-driven projects, as well as short-
term and long-term projects (ibid.). Consequently, projects in the innovation process 
may be of different types, e.g. research projects, development projects or projects for 
product update and re-design. Moreover, the decision as to which projects are to be 
launched into formal product development is usually taken at the end of the fuzzy front 
end (Florén & Frishammar, 2012), i.e. the activities that take place before the formal, 
well-structured new product development or ‘Stage Gate’ process (Koen et al., 2002). 
The fuzzy front end is consequently an important part of portfolio management. 

Projects and project teams are an important vehicle for innovation in many 
companies. They not only generate innovative ideas but also carry them through the 
organisational system (Thamhain, 2003). Or as expressed by Chen et al. (2008, p. 21), 
“R&D project teams have become the fundamental units in organisations in order to 
generate creative ideas, and to transfer these newly created ideas into useful technology, 
products, or services”. It is therefore vital to study these teams at the focused level (ibid.). 
A deep and rich understanding of how actual products are developed, i.e. product 
development, is also essential in order to obtain a complete picture of innovation 
(Brown & Eisenhardt, 1995). A product development process can be regarded as the 
transformation or translation of a market opportunity into a physical artefact available 
for sale (Krishnan & Ulrich, 2001), and engineering design is a key enabler in this 
process.  
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3.2.1 The conceptual design phase 
After comparing 23 different engineering design process models, Howard et al. (2008) 
concluded that the process generally consists of the following phases: establishing a 
need, analysis of task, conceptual design, embodiment design, detailed design and 
implementation. Both the conceptual design phase and the embodiment design phase 
contain the three phases of the creative process, i.e. generation, analysis and evaluation 
of ideas (ibid.). The output from the creative process, i.e. ideas, therefore exists 
throughout the design process, but particularly in connection with these phases  

The overall aim in the conceptual design phase is, according to Hoegl and Weinkauf, 
to “move from a more general idea to a specific design plan” (2005, p. 1294). The result 
is a concept where solution principle and design features have been determined (Pahl & 
Beitz, 1996). This also highlights another view of engineering design, namely 
engineering design as an information-processing activity. Information has to be 
processed in every step, leading to an appropriate combination of carefully selected sub-
solutions (Bracewell, Wallace, Moss, & Knott, 2009). The ability to retrieve and use 
information throughout the design process is therefore crucial. Indeed, if innovators 
knew everything about the innovation/project then that would be the end of the story, 
in contrast, it is the lack of knowledge that makes room for creativity (Chang, Chen, & 
Wey, 2007). At the same time, this introduces ambiguity into the process. Ambiguity is 
defined in the Oxford English Dictionary (2014) as either the quality of being open to 
more than one interpretation or as inexactness. Ambiguity in the former sense is often 
regarded as a positive situation in early design phases, and design teams are therefore 
encouraged to preserve ambiguity in order to prevent fixation on one particular solution 
(Minneman, 1991). An example of the benefit of ambiguity in design is when a 
representation of an idea in the form of a sketch may be more ‘open for interpretation’ 
compared to a representation in the form of a more formalised design object, e.g. a 
CAD-model (Stacey & Eckert, 2003). In contrast, ambiguity in the latter sense — 
inexactness — should be avoided as “what is uncertain and provincial needs to be 
expressed as clearly as possible” (ibid., p. 153).  

3.3 Managing rejected ideas for innovation 
R&D projects are an important vehicle for turning ideas into innovations. With this 
said, projects are not conducted in isolation. For example, knowledge existing within a 
company informs the development of ideas in projects, and knowledge developed in 
these projects may also be crucial for other projects (Lenfle, 2008). This indicates that 
the interface between a project and the overall innovation process is important for 
continuous knowledge development and innovation. Another reason to consider this 
interface is that creative ideas meet more resistance compared to their more incremental 
counterparts (Baer, 2012), at the same time as R&D teams are facing a decrease in 
product development lead times (Eppinger & Chitkara, 2006). Because projects are 
time-defined there is a risk that novel, but immature, ideas will be rejected. In that case, 
ideas rejected from projects may be a potential goldmine for innovation. In addition, as 
an apple does not fall far from the tree and a company is not transformed overnight, 
ideas rejected from current projects ought to be particularly valuable for future 
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innovations.  
According to Bakker, Boersma and Oreel (2006) ideas are rejected for reasons relating 

either to the content (e.g. impracticable for technical reasons) or the organisational context 
(e.g. budget, priority of other ideas, organisational policy etc.). Further reasons for 
rejecting ideas are, according to Nilsson, Elg and Bergman (2002), that the timing might 
be wrong, resources are lacking, the idea does not mesh with current initiatives or 
because the idea needs more work and therefore more time. As a consequence, rejected 
ideas should not be discarded entirely (Cooper, 1993; Nilsson et al., 2002). Rejected 
ideas should instead be kept aside for future consideration, since changes in context can 
change the disposition of the ideas (Alam, 2003). Ideas that cannot immediately be 
developed may, for example, be transferred into an idea bank (Nilsson et al., 2002). The 
hope is that creative individuals will contribute to the idea, work out a solution to an 
obstacle, or simply get inspiration for new ideas by reviewing the idea bank (Cooper, 
1993).  

However, collecting ideas for future use in an idea bank also entails the risk of 
creating an idea grave, i.e. if the idea bank is not complemented with a process that 
ensures its regular inspection (Schepers, Schnell, & Vroom, 1999). It is therefore 
important to organise the process from extraction to follow-up of ideas properly, to 
reduce the risk of people lose their motivation to propose ideas (Van Dijk & Van Den 
Ende, 2002). Alternatives to an idea bank invite people to contribute when necessary, 
for example in the form of idea campaigns (e.g. Schepers et al., 1999), idea markets 
(Lauto, Valentin, Hatzack, & Carlsen, 2013) or idea generation workshops at the 
beginning of projects. By this, ‘dormant ideas’ in the organisation can be resurrected 
through modification, re-contextualisation and revitalisation (ibid.). Still, there is a risk 
that people will become tired of being asked for ideas over and over again and begin to 
wonder what happened to the ideas they had already contributed. Additionally, simply 
storing rejected ideas in, for example an idea bank, entails little support for their 
reframing and further development.  

3.3.1 Idea portfolios  
Independent of scheme, Leach, Stride and Wood (2006) found that only the level of 
management support makes a significant unique contribution to the rate of 
implementation of ideas. One way for a manager to actively ask for and manage ideas is 
through an idea portfolio. During the last two decades, the portfolio concept has been 
applied to the management of products or projects in product development. The 
concept is borrowed from the financial world where it describes the composition of 
shareholdings (Eekels, 2001), indicating that a portfolio is a way to manage risk and 
avoid too much vulnerability. Lately, some researchers have also applied the portfolio 
concept to the management of ideas. An idea portfolio is, according to Young, Owen 
and Connor (2011), “a systematic approach to transforming ideas into a business 
opportunity by focusing on enriching the right ideas to maturation from the multitude 
of initial concepts identified”. Ideas in an idea portfolio may have different time 
horizons, i.e. ideas for re-design vs. more innovative ideas (Eekels, 2001), or different 
completeness in their articulation, i.e. embryonic ideas vs. idea proposals (Larsson, 
2007). These aspects, together with the fact that ideas in an idea portfolio are often not 
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ready for presentation to senior management (Mathews, 2010), become challenges 
associated with the management of idea portfolios. However, an idea portfolio may also 
be a means of subjecting ideas to evolutionary pressure (ibid.) as well as of creating 
awareness for the necessity of innovation and the need to work in different ways 
(Börjesson, Elmquist, & Hooge, 2014). If so, idea portfolios have the potential to 
support both the reframing and further development of ideas. But not all rejected ideas 
from projects should be managed in such a manner as it is neither practical nor 
desirable for companies to chase all creative thoughts (Sharma, 1999). With this said, all 
ideas should be considered as valuable as abandoning ideas that turn out to be 
unfruitful is a crucial part of the transformation of innovative ideas into functional 
solutions (Badke-Schaub, Goldschmidt, & Meijer, 2010).  

3.3.2 Management strategies  
Application of new knowledge and the development of appropriate new knowledge are 
required to transform new or existing ideas into actions (Gurteen, 1998). Several 
approaches for managing knowledge exist, and two main strategies have been identified, 
i.e. codification and personalisation, as presented by Hansen, Nohria, & Tierney (1999). 
Codification is where knowledge is carefully coded and stored in databases for easy 
access in comparison to personalisation where knowledge is closely tied to the person 
who developed it and is mainly shared through person-to-person contacts. Both 
approaches often exist within companies, although effective firms excel by focusing on 
one of the approaches and using the other in a supporting role (Hansen et al., 1999). 
The appropriateness of the codification or personalisation approaches depends on for 
example timing (Davenport & Völpel, 2001) or extent of originality in the design 
process (McMahon, Lowe, & Culley, 2004). The personalisation approach has its 
strengths in situations that do not have clear solutions at the outset (ibid.). The 
personalisation approach may also allow for a more fruitful use of both existing social 
capital and tacit knowledge, both important for the generation and development of 
ideas and thereby innovation (Björk, Boccardelli, & Magnusson, 2010). On the other 
hand, ideas in organisations have a short lifespan (Barczak, Lassk, & Mulki, 2010) and 
people have poor memories, especially for unusual thoughts (Epstein, Kaminaka, Phan, 
& Uda, 2013). Codification can, consequently, assist with the capturing of ideas in 
order to form an individual or collective memory aid (Steinmueller, 2000). In addition, 
codified knowledge or ideas stored in databases allows it to be used by everyone in the 
company (Hansen et al., 1999), supporting the merging of different types of knowledge 
and new insights.  

An idea should, however, be distinguished from knowledge as it is unrealised, 
unproven and untested (Gurteen, 1998). Knowledge on the other hand may be regarded 
as “an opinion, idea, or theory that has been verified empirically and agreed upon by a 
community” (Cormican & O'Sullivan, 2003, p. 55). According to Hansen and 
Andreasen (2006) it is also important to acknowledge that ideation has two aspects, 
firstly an idea must concern something i.e. it must have content and, secondly that the 
idea comes from somebody who has intentions, insights and arguments i.e. somebody 
who is the carrier of the idea. This is something that ought to be considered in any 
attempt to manage ideas in order to support innovation. The two management 
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approaches, i.e. personalisation or codification, therefore appear valuable to consider 
also when it comes to the management of ideas that have been rejected from projects. 

3.4 The role of ideas and idea development  
Ideas are not only a central part of innovation definitions; idea is also, according to the 
Oxford English Dictionary, one of the 1000 most frequently used words (2014). In spite 
of this, a precise and formal definition of an idea is not easy to find (Riedl et al., 2009). 
Hence, in literature on innovation and engineering design, several different definitions 
of an idea exist, some of which is listed in Table 2.  
 

Table 2: Definitions of an idea found in innovation and engineering design literature 

 
Definition of idea 

 
Reference 

“a concept or plan formed by mental effort”. Vandenbosch, Saatcioglu and Fay  
(2006, p. 259) 

 
“proposals for an action” Brem and Voight (2009, p. 360) 

 
“very early, only fuzzy, solutions to problems. They are rough drafts that 

need to be developed into feasible versions” 
Boeddrich (2004, p. 278) 

 
 

“complex wholes of interrelated elements that form part of larger wholes” Bakker et al. (2006, p. 299) 
 

“a mental construction” Hansen and Andreasen (2005, p. 11) 
 

“’something’ that is unrealised, unproven or untested” Gurteen (1998, p. 6) 
 

“the most embryonic form of a new product or service. It often consists of 
a high-level view of the solution envisioned for the problem identified by 

an opportunity”. 
 

Koen et al. (2002, p. 7) 

“our mental reality’s equivalent of the atom of the physical world — 
namely the smallest brick in a magnificent construction” 

 

 Michanek and Breiler (2013, p. 26)  
 

 
The definitions in Table 2 highlight different aspects of an idea, for example the 
difference in magnitude. Comparing the definitions provided by Koen et al. (2002) and 
Michanek and Breiler (2013), it may be noted that an idea can be as small as an atom or 
as grand as a new product with all that it entails. An idea is consequently often part of 
something greater. This view is supported by findings made by Gish and Hansen (2013) 
in their study of idea work in new product development, i.e. that an idea does not have 
only one point of origin, but is developed from many different pieces of knowledge, 
values etc. combined over time. Other aspects of the term idea are that it is something 
mental and something initial. Both these aspects are also highlighted by the following 
quote from the tribute speech to Steve Jobs, by Jonathan Ive (2011), “while ideas 
ultimately can be so powerful, they begin as fragile, barely formed thoughts, so easily 
missed, so easily just squished”. Ideas, therefore, need time and effort to transform into 
concepts (Florén & Frishammar, 2012).  
Still, according to Hansen and Andreasen (2005) the terms idea and concept are almost 
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synonyms. As ideas are an integral part of the conceptual design phase, and different 
definitions of a concept are used in practice (Kihlander, 2011), it seems beneficial to also 
review some definitions of a concept, see Table 3. 

 

Table 3: Definitions of a concept found in innovation and engineering design literature 

 
Definition of concept 

 
Reference 

“an approximate description of the technology, working principles, 
and form of the product. It is a concise description of how the product 

will satisfy the customer needs” 

Ulrich and Eppinger (2008, p. 98)  
 

  
“a solution proposal described by such characteristics that we can 

see ‘the difference that matters’ compared with existing products”  
Andreasen (2011, p. 313) 

  
“a set of proposed solutions complying with a set of fixed 

constraints” 
Backman, Börjesson and Setterberg 

(2007, p. 20) 
  

“has a well-defined form, including both a written and visual 
description, that includes its primary features and customer benefits 

combined with a broad understanding of the technology needed” 
 

Koen et al. (2002, p. 7) 

“a clearly written and possibly visual description of a new product 
idea, which includes its primary features and consumer benefits” 

Parish and Moore (1996, p. 520)  

  

 
In essence, a concept seems to be somewhat more well-defined and concrete as 
compared to an idea. A concept also seems to encapsulate an understanding of both the 
customer need and the technology necessary.    

3.4.1 Types of ideas linked to projects 
One specific type of idea, frequently mentioned in the innovation literature, is the 
product idea. According to Hansen and Andreasen, product ideas are ideas “articulating 
both a design and the project for reaching the design” (2005, p. 11). Moreover, when an 
idea relates to a product, there are two distinct dimensions in the idea: the idea with the 
product, i.e. innovative need satisfaction and the underlying reason for the product, and 
the idea in the product, i.e. innovative functionality and new ways to realise these 
functions (Andreasen, 2011). Consequently, this type of idea generally attempts to 
answer to ‘why’ and ‘what’ questions, considering the task, the project and the fit of the 
product into the company strategy (Hansen & Andreasen, 2005). Because these type of 
questions are generally asked before or during the hand-over of the task to the design 
team, this type of idea is viewed by many as the output of the fuzzy front end  (e.g. Koen 
et al., 2002) or the starting point of a project (e.g. Boeddrich, 2004).  Still, not just 
product ideas are involved in the process from recognising a need to introducing a 
product to the market, also other types of ideas play a role. One example is ideas that 
solve sub-problems in projects (Bracewell et al., 2009). This type of idea aims at 
answering another type of question compared to product ideas, i.e. a ‘how’ question. As 
this type of idea is common in the conceptual design phase, they may be referred to as 
concept ideas. Concept ideas are ideas focusing only on important characteristic aspects 
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of a design, either on parts or interrelated elements of a design. 
Irrespective of type, ideas need to be acted on in order to transform them into an 

innovation or part of an innovation. Some scholars even go as far as to state that “to 
describe an idea as ‘innovative’ suggests that it should be acted upon” (Wylant, 2008, p. 
6). Or as expressed by Gaynor: “raw ideas are plentiful; all of us have proposed them in 
one form or another, but ideas to be useful require action” (2012, p. 5).  

3.4.2 Idea development in innovation 
When an initial idea has emerged, idea development can affect its quality in a positive 
manner (Seidel, 2007) and can increase its chance of adoption (Kijkuit & Van Den 
Ende, 2007). Florén and Frishammar (2012) depict idea development as consisting of 
two activities, idea refinement and idea screening. Their idea of refinement is what gives 
idea development its key technical contents, energy and direction whereas idea screening 
concerns the issue of ensuring relevance. In fact, idea refinement and idea screening can 
be said to act as opposing forces: idea refinement being the propelling force that pushes 
and idea forward, whereas idea screening constitutes a control on the development of an 
idea by means of assessment and evaluation (ibid.). According to Simon and Tellier 
(2011) idea refinement or concretisation and idea selection tended to recur. An example 
of this is when actors do not drop an idea after a rejection decision, instead they rely on 
their existing network to find a new idea or to reframe the first idea to increase its 
chances of being selected i.e. they return to idea refinement. Another view of idea 
development is presented by Kijkuit and van den Ende (2007). They perceived idea 
development in the fuzzy front end as a phase linking idea initiation and idea 
evaluation. They also highlight that concept development and response generation 
constitute key elements in this phase. Idea development can also be viewed as a process 
of combining and integrating the various informal qualities of an organisation in a 
powerful manner (Hellström & Hellström, 2002). Idea development may, consequently, 
be regarded as an activity, a phase or a process aiming at further development of an idea.  

With this said it is important to acknowledge that new ideas are often unclear and 
possible strategies for implementation fuzzy (ibid.). On one hand this means that ideas 
often are vague, intangible and easy to miss. On the other hand ideas are formed in and 
through the process of their articulation and representation, making them plastic and 
moldable (Gish, 2011). In fact, the non-clarity of ideas and the fuzziness of 
implementation strategies should be used as assets to refine, test and evaluate ideas, and 
not as a reason for ‘kidnapping’ or scrapping ideas (Hellström & Hellström, 2002). Care 
must also be taken to avoid discarding valuable ideas too early (Liu, Chakrabarti, & 
Bligh, 2003). From an innovation perspective this could be a challenge because the very 
nature of creative ideas is likely to generate reluctance concerning their implementation 
(Baer, 2012) as creative ideas are novel and therefore more uncertain, uncomfortable or 
even threatening (Backman et al., 2007). Consequently, creative ideas might require 
reframing as the idea in question does not fit the company’s current frame of reference 
(Bessant, Von Stamm, Moeslein, & Neyer, 2010), or contextualisation to fit into the 
product development context (Backman et al., 2007), both of which form part of idea 
development. In turn, this extra effort required may exert effects on the selection of 
ideas, as a difference in the maturity of ideas, or solution alternatives, may result in 
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unfair comparison. One example is when a newly-developed solution is compared to a 
solution that is already in use, a situation in which the less risky alternative is often 
favoured (Kihlander & Ritzén, 2012). Also ideas originating from different sources 
within the organisation have different stages of maturity (Nilsson et al., 2002) and might 
require special attention as idea evaluation is shaped and judged strongly by the 
organisational context (Bakker et al., 2006).  

3.4.3 Developing an idea – developing new knowledge 
In a study of twelve outstanding engineering designers and innovators, Chakrabarti 
(2013) found that the process of acquiring and creating new knowledge was a key 
influence on the achievement of innovation. In fact, both the application of existing 
knowledge and the development of appropriate new knowledge are required to put new 
or existing ideas into action (Gurteen, 1998).  

In projects of an explorative character where no standard strategies exist, this is often 
achieved through the proposing and testing of problem/solution structures (Dorst & 
Dijkhuis, 1995). Examples of this were found by Seidel (2007) in his study of radical 
product development projects, where progressive elaboration and shifting of concept 
components (e.g., verbal stories, verbal metaphors and physical prototypes) were 
identified as characteristic. A common strategy in design work is consequently to solicit 
feedback on a design or a design concept (Poltrock et al., 2003). This proposing and 
testing is often done through a constant iteration of analysis, synthesis and evaluation 
between two notional design spaces, the problem space and the solution space (Dorst & 
Cross, 2001). In other words, designers tend to use conjecture for solutions as a means 
to develop their understanding of the problem as well as the solution, with the co-
evolution of the problem and the solution as a result (Cross, 2004). Traditionally, 
models present design as iterations between spaces, for example problem setting and 
problem solving (Schön, 1983), concept and knowledge (Hatchuel & Weil, 2009) and 
desirability, viability and feasibility (e.g. IDEO, 2011; Plattner, Meinel, & Leifer, 2010). 
Moreover, actors often turn to others during idea development, mainly to gain access to 
information, to enhance the credibility of the idea, to exercise influence or to access 
knowledge through people or objects (Simon & Tellier, 2011). Idea development is 
therefore somewhat of a political process where the person behind the idea literally has 
to sell his or her idea to the organisation (Bakker et al., 2006). Hence, idea development 
in an industrial context is a socio-technical activity, i.e. a collective and social process for 
creating an artefact (Gish & Hansen, 2013).  

3.4.4 Emotional aspects of idea development 
Many of the factors that drive innovative performance are derived from the human side, 
or as expressed by Thamhain: “organisational components that satisfy personal and 
professional needs seem to have the strongest effect on innovative performance of R&D 
teams” (2003, p. 307). Feelings are also likely to influence judgement in complex tasks 
where people are faced with extensive and constructive information processing 
(Sandberg, 2007), tasks such as innovation. It should also be acknowledged that the 
innovation process can be highly emotional (Klaukien, Shepherd, & Patzelt, 2013) and 
that product innovativeness is indirectly influenced by emotional capability (Akgün, 
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Keskin, Byrne, & Aren, 2007). At the same time, much of the innovation literature has 
enforced objectivity and rationality as a solid basis for good decisions (Kester, Hultink, 
& Lauche, 2009). However innovation is also a highly committed behaviour that is 
‘irrational’ in nature (Waters, 2000). In fact, softer aspects such as intuition affect 
innovation, although this has not been recognised much in management literature until 
lately (Akinci & Sadler-Smith, 2012). When emotions have been considered, it has often 
been from a decision rationality perspective, in contrast to an action rationality 
perspective. 

Ideas reside inside the heads of people and cannot be observed unless expressed at 
the inter-subjective level i.e. explicitly (Smulders & Bakker, 2012). This is important to 
consider as ideas compete for resources in the head of individual designers before they 
can compete for resources within an organisation (Langrish, 2004). Emotions influences 
the way people act and will therefore also influence idea development from the very 
start, for example whether an individual chooses to express ideas openly or not. 
However, the effect may also be the reverse, for example if individuals are required to 
behave in a certain way they may change their beliefs in order to match their actions 
(Hannah, 2004). 

Moreover, a strong commitment to, or belief in, a new idea affects the likelihood that 
it will be pursued by an individual (Ottesen & Grønhaug, 2005) as well as an 
individuals’ selling effort (De Clercq, Castañer, & Belausteguigoitia, 2011). A strong 
commitment can, at the same time, also cause problems (Starling, 1991) such as bias. A 
bias is an inclination or prejudice either favouring or opposing, for example, an idea 
(Oxford English Dictionary, 2014). Biases that have been identified in relation to the 
innovation process include escalation of commitment, e.g. where individuals feel a 
strong preference for an idea they have worked with and are therefore very reluctant to 
abandon it, even though it is failing (Boulding, Morgan, & Staelin, 1997). Individuals 
also make a choice of which beliefs that are relevant, and act accordingly, which might 
introduce a judgement bias (Van den Steen, 2004). A particular version of this bias is 
when individuals are more prone to bring up ideas or sell initiatives that are consistent 
with an organisation's status quo i.e. a conservative bias (De Clercq et al., 2011). Dutton, 
Ashford, O’Neill and Lawrence (2001) also identified the presence of a framing bias in a 
case where an issue was packaged as incremental and tied to valued goals within the 
organisation in an attempt to get a go decision. A framing bias is when the presentation 
of, for example, an idea or decision is altered so that it emphasises either the potential 
gains or the potential losses (Hodgkinson, Bown, Maule, Glaister, & Pearman, 1999), 
thereby affecting the decision. However, a reality check that is too strong, i.e. removing 
all biases, might in fact kill new ideas and initiative (Ottesen & Grønhaug, 2005). 
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4 Summary of appended papers 
This chapter provides a summary of the appended papers and highlight their relation to this thesis. 
The author’s contribution to each paper and the division of work between the authors is also 
accounted for.  

4.1 Paper A 
Karlsson, A. and Stetler, K. (2014). Frequency versus effect — Obstacles to innovation 
and their relationship to innovation self-efficacy, accepted for publication in International 
Journal of Innovation and Technology Management. 
 
Summary 
The aim of this paper was to identify and further explore the effect of obstacles to 
innovations. For this reason, a distinction is made between the frequency and the effect 
of obstacles by looking not only at which obstacles are the most commonly identified 
but also linking obstacles to the employees’ perception of the organisations’ capability to 
produce innovative outcomes, i.e. innovation self-efficacy. This survey-based study was 
conducted within the R&D units of two large, mature industrial organisations and 
involved the operative level and first-level managers. The results reveal that while time-
related obstacles are frequently identified in both firms, they are not significantly related 
to a decrease in innovation self-efficacy. In contrast, obstacles referring to the 
organisational culture, a failure to set appropriate goals and strategies, as well as poor 
project portfolio management were significantly connected to lower levels of innovation 
self-efficacy. From this study it is clear that it is important to pay attention to all 
obstacles that hinder innovation and not just those most frequently mentioned. Time 
pressure and other obstacles which are experienced on a daily basis are likely to be 
reported more frequently than other obstacles. However, obstacles that are experienced 
infrequently or at critical times in the innovation process can have a larger impact on 
innovation self-efficacy and thereby innovation.   
 
Relation to thesis 
The broad scope of this paper, and the rich data upon which it is based, provided a 
baseline for further research. The paper also contributes with a more diversified view of 
innovation, for this research, since a company external to the Sandvik Group is 
included. This paper contributes to the first research question in terms of identifying the 
most common obstacles to innovation and how they relate to employee innovation self-
efficacy. 
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Author’s contribution 
This paper was a true collaborative effort between me and Katarina Stetler. We came up 
with the idea behind the paper through intense discussions and also designed the study 
at Sandvik Coromant and analysed the results together. Katarina was responsible for the 
statistical analysis whereas I wrote the majority of the theoretical background.  

4.2 Paper B 
Karlsson, A. and Törlind, P. (2014). Mitigating lack of knowledge — A study of ideas in 
innovative projects, published in International Journal of Design Creativity and Innovation. 
doi: 10.1080/21650349.2014.961553 
 
Summary 
Ideas and concepts are the carriers of innovation, which many regard as a critical source 
of competitive advantage. At the same time, an initial idea is untested and unrealised, 
i.e. it is always surrounded by a lack of knowledge. The aim of this paper was to 
investigate how different types of ideas develop and interact with knowledge, by focusing 
on remediating activities performed by design teams. An increased understanding of this 
interplay will make it possible to provide guidelines to designers regarding specific tasks 
and tools. Results are based on a retrospective interview study involving respondents 
from eight projects — sampled for their high degree of innovativeness. This sampling 
procedure was chosen since a lack of knowledge is more likely to occur in more 
innovative projects than in projects of a more incremental character. The analysis 
emphasised two types of ideas (product ideas and concept ideas) and three spaces of 
design knowledge (the Why-space, the What-space and the How-space). The results 
reveal two possibilities: either the content of the knowledge space differs depending on 
the type of idea, or different knowledge spaces exist. Moreover, activities conducted to 
improve the idea have different characteristics depending on the type of idea. It is thus 
important to distinguish between different types of ideas and to choose corresponding 
mitigation activities to support idea development. 

 
Relation to thesis 
It is difficult to make a clear distinction between innovations and simply new products 
since the border between the two is indistinct. In this paper we have used internal 
awards for innovations, within the Sandvik group, to sample innovative projects. This 
paper is a first step towards understanding the role played by ideas in projects and their 
development. This paper, therefore, contributes to the second research question in terms 
of exploring how different types of ideas are interconnected to knowledge spaces as well 
as the content of these spaces.  
 
Author’s contribution 
This paper is based on an idea which I have put forward. I collected the majority of the 
data and performed the data analysis. I also did the majority of the writing with support 
from Peter Törlind, who also contributed with the idea to use internal awards for 
innovation for sampling projects. 
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4.3 Paper C 
Karlsson, A. (2014). An empirical study of idea maturity and screening in R&D projects, 
presented at the 15th International Continuous Innovation Network Conference 
CINet, in Budapest, Hungary, September 
 
Summary 
R&D teams today experience increased time pressure because development lead times 
are reduced in order to allow for faster time to market. On the other hand, innovation 
occurs only when an idea is put into practice and creative ideas are likely to generate 
more reluctance about their implementation compared to more incremental ideas. 
Consequently, there is a risk that novel ideas in projects will not get the attention they 
need to mature to such a level that they will be selected for implementation. The aim of 
this paper was therefore to expand our understanding of how idea maturity relates to 
idea selection in projects. To empirically explore this topic, data from five different 
R&D project teams who were engaged in idea development activities was collected via 
semi-structured interviews. Results indicate that idea maturity, in contrast to idea 
refinement, also incorporate contextual issues such as environment and timing. 
Consequently, if changes occur in the context of an idea, such as changes in customer 
needs or new technological possibilities, this will affect the perceived maturity of ideas 
under development. Idea maturity was also shown to be a relative measure as it was 
assessed by comparing the idea to other ideas or existing products. This choice of 
reference is therefore something that will impact the perceived maturity of an idea, and 
consequently the screening of ideas. The frame of the project was also shown to 
influence the maturity of ideas under development. For example, a shift in requirements 
for a project caused a decrease in the maturity of ideas already under development. Idea 
development in projects therefore seems to entails a dilemma, that is having a stable 
frame for a project while simultaneously allowing the flexibility to include ideas that 
might require a ‘reframing’ of the project. 
 
Relation to thesis 
Idea development is believed to increase the likelihood for adopting an idea. However, 
to support idea development in R&D projects it is important to understand what affects 
the development of an idea and the following screening decision. This paper mainly 
contributes to the second research question by exploring the concept of idea maturity 
and its influence on the selection of ideas in R&D projects. 
 
Author’s contribution 
This paper is based on data collected through a master thesis work which I supervised. I 
am responsible for the idea behind the paper, the sampling of the projects and the 
research design, although this was done in collaboration with the two master thesis 
students who collected the data. I did all of the data analysis for and writing of this 
paper.  
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4.4 Paper D 
Karlsson, A. and Björk, J. Emotions in Idea Development — Exploring the Influence of 
Belief and Biases, presented at the 21st International Product Development 
Management Conference IPDMC, Limerick, Ireland, June. Submitted to Journal 
 
Summary 
Turning ideas into innovations requires a tremendous effort from the people involved. 
In order to succeed in this endeavour it is of outmost importance to believe in the idea. 
However, believing too much in something can also be a source of bias, something we 
want to avoid if we aim to find and develop the ideas that have the most potential. The 
aim of this paper is to understand emotional aspects in idea development. More 
specifically, this paper investigates the following research question: How do belief and 
associated biases influence idea development? To empirically explore this topic, data 
from five different R&D project teams engaged in idea development activities was 
collected through semi-structured interviews. Results from the study show that 
numerous biases exist in the vicinity of idea development activities. Further, the 
identified biases were found to influence an idea in opposing ways, i.e. some were 
favouring whereas others counteracted the development of an idea. Finally, detected 
biases pertained to three different areas which resulted in the identification of three 
distinct tensions. The first tension, denoted the Positive Illusions Tension, relates to the 
belief in the idea and resulting framing issues. This tension also appears to be 
particularly tricky since it includes a self-reinforcing component. The second tension — 
the Newness Tension — concerns the newness of the idea and a struggle between an 
escalation of commitment and self-preservation mechanisms. The final tension — the 
Ownership Tension — relates to the perceived ownership of the idea and how it can shift 
over time. Ultimately, the presence of belief and associated biases in idea development 
seems inevitable. However, the influence they have appears to be a balancing act 
between removing biases and maintaining motivation of the actors involved. To manage 
this seems to be particularly important when it involves ideas that are creative or 
uncomfortable, i.e. in innovative situations. Managers are encouraged to make use of an 
outside perspective, pay special attention to ideas that fit into the tension areas 
identified, to avoid a too strong reality check for immature ideas and finally to ‘boost’ 
the development of those ideas that risk too little attention from the team. 
 
Relation to thesis 
This paper raises the awareness of how issues such as belief in the idea and associated 
biases affects early idea work in R&D projects. Highlighting these issues will contribute 
to the practice in many ways. First, if not aware of the identified tensions one will not 
react when they have influenced the way of working. Secondly, revealing these tensions 
is a first step towards building counteractive measures into our ways of working. More 
specifically, this paper contributes to the second research question by exploring how 
belief and associated biases affect idea development.  
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Author’s contribution 
Similar to Paper C, this paper is based on data from a master thesis work that I set-up 
and supervised. The idea for the paper originated in discussions between me and Jennie 
Björk. I was mainly responsible for the analysis and writing of the paper, with support 
from Jennie.  

4.5 Paper E 
Karlsson, A. and Törlind, P. (2013). What happens to rejected ideas? — Exploring the life 
of ideas following the completion of projects, Proceedings of the 19th International 
Conference on Engineering Design ICED13, in Seoul, South Korea, August, 3, 229-238.  
 
Summary 
In an on-going development project there is a risk that promising ideas are rejected due 
to time constraints. Given that ideas are the carriers of innovation and that novel and 
radical ideas are exposed to more rejection and resistance as compared to the more 
conservative ones, those ideas which were previously rejected from projects could be 
seen as a potential goldmine of innovations. The aim of this paper was to explore the 
‘life’ of rejected ideas following the completion of design projects. An exploratory 
approach was chosen in order to gather information about companies’ ways of working 
with rejected ideas. Respondents from seven companies were interviewed, and two main 
routes for managing rejected ideas became apparent: codification and personalisation. 
Either the ideas were documented or stored in some sort of system or idea bank for later 
use, i.e. codification, or it was left to individuals within the company to carry them 
forward, i.e. personalisation. All participating companies had some sort of codification 
approach, but this was always complemented by a personalisation approach, whether 
implicit or explicitly stated. This is important as an idea management system is unable to 
fully carry an idea forward as it lacks intent, insight, and argumentation. Furthermore, 
responsibility for rejected ideas and maturity of ideas both seem to affect the processing 
of rejected ideas.  
 
Relation to thesis 
In order to support the survival and further development of ideas that are rejected from 
projects it is important to first understand how these ideas are handled in organisations 
today. This paper also contributes with a more generalised view of the topic since it is 
based on data from seven companies outside the Sandvik Group. This paper contributes 
to the third research question by an explicit focus on ideas that are rejected from 
projects.  
 
Author’s contribution 
This paper is based on an idea that I put forward. I also conducted the majority of the 
literature study, collected and analysed the data and did the majority of the writing. 
Peter Törlind wrote parts of the related works section and supported with a lot of feed-
back and “sanity checks”. 
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Reviewers’ Favourite 
This paper was rated in the top 10% papers in the International Conference on 
Engineering Design -ICED13 based on the reviewers’ scores.  

4.6 Paper F 
Karlsson, A., Törlind, P. and Johansson, C. (2014). Managing rejected ideas from 
projects — a way to avoid idea cemeteries, presented at the 21st International Product 
Development Management Conference IPDMC, Limerick, Ireland, June. 
 
Summary 
An often neglected topic in idea management research is the continuity and stability of 
current idea management practices. This study aims to address this topic by following a 
hand-over of ideas from a project to the line organisation. Moreover, idea portfolios are 
proposed and empirically explored as a means to manage and further develop these 
ideas. This particular idea capturing scheme is believed to incorporate both codification 
and personalisation approaches in the management of ideas. 21 semi-structured 
interviews, as well as observations, were conducted during a year, both before and 
during the implementation of idea portfolios at the case company. Results from the 
study show the importance of considering the recipient of a codification effort in order 
for codification to become a constructive element and not a barrier. Another finding is 
that different stages of maturity and levels of activity should be handled when managing 
ideas. Managing ideas in a transparent way was also shown to have its pros and cons. 
Increased transparency can both provide enhanced legitimacy for working with an idea, 
as well as increase the accountability for an idea. Because increased accountability for an 
idea also entails a higher risk for questioning and critique, it can be perceived as an 
obstacle. Finally, the shared responsibility of an idea, derived from working with an idea 
portfolio, can make the line manager somewhat of an ‘accomplice’ in the idea. In turn, 
this helps in propelling the development of the idea forward.  
 
Relation to thesis 
This paper shows how results from paper E have been incorporated into the way of 
working with ideas from projects at Sandvik Coromant. The study also provided a 
means to observe, validate and further refine the way the company works with ideas that 
are rejected from projects. The paper explicitly addresses the third research question by 
investigating how the life of rejected ideas from projects can get prolonged. 
 
Author’s contribution 
I came up with the idea for the paper, collected the data and did the majority of the 
writing. Peter Törlind and Christian Johansson took part in data analysis and provided 
feedback and comments throughout the process.  



Anna Karlsson, Nurturing Innovations 
 

 39 

5 NURTURING INNOVATIONS: Idea development in 
R&D projects 

In this chapter, the main empirical results are presented. These results are thereafter discussed and 
analysed in the light of their contribution to theory and practice. The chapter is based on the work 
published in the appended papers — to which references are made along the way.  

In one of the interviews during the course of this research project, the respondent used 
an analogy: “If one is fragmented and has too many ideas, it is almost like a bush. Then you have 
to take your clippers and prune a few branches at the outskirts. You remove those that appear to be 
the least viable and continue to work on others. But it is difficult to know the level of maturity an 
idea has and if we prune away something that might have potential” (Project manager).  

A similar analogy can be used to visualise key findings for the present research and to 
highlight the relationships between them. A tree analogy will consequently follow as a 
red thread through this chapter. The reader is encouraged to view upcoming illustrations 
as attempts to clarify and facilitate the reading experience and not to take them literally.  

5.1 The tree analogy — describing innovation in large companies 
Because a large company often pursues several projects at the same time, it can be 
likened to a tree that has several branches, symbolising projects. The tree will only bear 
fruit if it gets attention and care, in the same way projects need support to deliver 
innovative outputs. If all projects and ideas were allowed to grow wild, too many leaves 
and branches would prevent the sunshine to reach the fruit, which will not develop.   
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Figure 5: The tree analogy — a means to describe innovation in large companies 

As innovation is such a complex phenomenon with many facets, a first step in this 
research was to understand innovation in the actual research setting. A brief background 
of my understanding of innovation in this setting and how it relates to existing theory is 
therefore given here.      

5.1.1 Innovation in a large company 
To achieve innovation, it appears essential to venture out into unknown areas to develop 
new knowledge, often through complex and far-from-linear trajectories (Paper B). 
Products considered to be innovative in the research setting often mixed implemented 
new ideas and classical engineering (i.e. structured problem solving based on existing 
knowledge). Respondents from innovative projects also referred to patented solutions 
and/or change experienced by customers when reasoning about innovation. In fact, 
patents and patentable solutions seem to be strongly associated with innovation at 
Sandvik. For example, when describing a project during an interview, respondents often 
used patented solutions to describe their progress. The general perception in the 
company also appears to be that an idea has to find its way into a project — or become a 
project — to have a chance of becoming an innovation. 

According to Crossan and Apaydin (2010), innovation can be seen as either an 
outcome or a process. The view of innovation as a process, e.g. people creating or 
finding insightful ideas and bringing them successfully to the market, is under-developed 
in the literature (Crossan & Apaydin, 2010). Another key feature of innovation 
emphasised in the literature is the degree of newness, i.e. what is new and from whose 
perspective (Garcia & Calantone, 2002).  
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Based on the empirical data, it seems that also actors deeply involved in the 
innovation process are inclined to view innovation as an outcome, although not 
necessarily in the form of for example a product or process. This is indicated by, for 
example, the way respondents use patented solutions as an indication for innovation. 
This finding also shows that actors in the innovation process use an ‘outside perspective’ 
to assess the degree of newness of an innovative solution or product, using the views of 
for example patent engineers or customers as a measuring stick. Finally, the emphasis on 
projects for achieving innovation highlight that innovation is not perceived to be 
something one does in isolation. In contrast, achieving innovation requires support 
from other project members as well as from the company. 

5.1.2 Obstacles to innovation in large companies 
One open-ended question was included in a questionnaire for the R&D departments of 
two large mature organisations focusing on product development, one of which is 
Sandvik Coromant (Company B in Table 4). The question was formulated as follows: 
What are the main obstacles to innovation in your organisation? In total 609 employees 
working with or close to R&D in the two companies answered the questionnaire. Of 
these, 343 (56%) chose to leave a free-text answer to the open-ended focus question 
(Table 4).  

Table 4: Descriptive statistics 

 
Both 

companies 
Company 

A 
Company 

B 
No. of  respondents (listwise valid) 609 488 121 

Percentage of  responses 100.0% 80.1% 19.9% 

No. of  text answers to focus question 343 252 91 

Submission of  text answer  56.3% 51.6% 75.2% 

Dependent variable 

Innovation self-efficacy (1-7 Likert-like) 4.72 4.74 4.65 

Innovation self-efficacy (std. dev.) 1.35 1.32 1.47 

 
The answers to the posed question were analysed in two ways, using the eleven 
determinants of innovation identified by Crossan and Apaydin (2010) as a framework. 
First, the most frequently mentioned obstacles to innovation were identified. Second, 
the obstacles’ effect on innovation self-efficacy was investigated. The underlying reason for 
using frequency and effect can be highlighted by the tree analogy. It is possible to view 
obstacles to innovation as the thorns on a branch. These thorns will hinder the picking 
of the fruit (the innovative output), and it is not only their closeness (frequency) that 
matter, but also their sharpness, i.e. the effect (Figure 6). Both measures, i.e. frequency 
and effect, will therefore provide valuable information, in particular in areas where they 
coincide. 
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Figure 6: Thorns on a branch — obstacles to innovation, it is both the closeness (frequency) and the 

sharpness (effect) that matters 

 
To assess innovation self-efficacy, the following 7-point Likert-like statement was used as 
a dependent variable (descriptive statistics in Table 4): In general, my organisation has been 
successful at innovation. This statement has been used as an innovation measure also in 
previous research (Isaksen & Ekvall, 2010). The most frequently identified obstacle 
groups for both companies were Resource allocation, followed by Structures & systems, 
Organisational learning, and Project management. However, the frequency of Structures & 
systems and Organisational learning was higher in Company B than in Company A. In 
contrast, a larger proportion of those who submitted a text answer in Company A 
identified Resource allocation and Project management than in Company B. Many of the 
comments that referred to Resource allocation brought up lack of time, i.e. lack of time 
seems to be a frequently experienced obstacle to innovation, see Figure 7.  

 
Figure 7: The percentage reflects the share of respondents who commented on the specific determinant. 

Note that one respondent could bring up several determinants. 
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It appears that structures and systems and how resources are allocated often are 
experienced as obstacles to innovation. One reason for this could be that only large and 
mature companies were investigated, and this type of companies often have well-refined 
processes, structures, and systems with associated administration. The organisational 
culture has also had time to develop during a long time-period in this type of companies 
and can consequently be seen as too conservative and rigid when trying to implement 
new things. Lastly, the finding that many obstacles are experienced in relation to project 
management emphasises the fact that innovation is strongly associated to project work in 
this type of organisations.   

When shifting focus towards the effect of the identified obstacles, other patterns were 
revealed. An independent sample t-test showed that only a few obstacle groups are 
connected to a significant difference in Innovation self-efficacy (Table 5). The first 
significant obstacle group, Upper echelon theory, was dropped from further analysis due to 
the low number of individuals that had identified obstacles connected to this group 
(n=3). The remaining three determinants in which identified obstacles showed a 
significant difference in Innovation self-efficacy were: Goals & strategies and Organisational 
culture in Company A and Project portfolio management in Company B.  

 

Table 5: The results of the independent sample Student’s t-test, comparing the score on Innovation self-efficacy 
for respondents who identified specific obstacle groups with those who have not identified the same obstacle 
group, *p<0.05, **p<0.01 

Company A Company B 

Identified determinant   n Mean 
Std. 
Dev. n Mean 

Std. 
Dev.  

Upper echelon theory Yes 3 2.67 2.08 ** 2 3.50 0.71 
No 485 4.75 1.31 119 4.67 1.47 

Goals & strategies Yes 18 3.94 1.35 ** 9 4.67 0.71 † 
No 470 4.77 1.31 112 4.65 1.51 

Structures & systems Yes 35 4.51 1.36 28 4.50 1.53 
No 453 4.76 1.32 93 4.70 1.45 

Resource allocation Yes 121 4.64 1.32 34 4.88 1.39 
No 367 4.77 1.32 87 4.56 1.49 

Organisational learning Yes 37 4.49 1.48 26 5.04 1.15 † 
No 451 4.76 1.31 95 4.55 1.53 

Organisational culture Yes 28 3.93 1.27 ** 19 4.63 1.30 
No 460 4.79 1.31 102 4.66 1.50 

Initiation & decision making Yes 14 4.43 1.28 9 4.56 1.33 
No 474 4.75 1.32 112 4.66 1.48 

Project portfolio management Yes 24 4.67 1.24 6 2.67 1.37 ** 
No 464 4.75 1.33 115 4.76 1.40 

Development/implementation Yes 7 4.14 1.57 9 4.44 1.01 
No 481 4.75 1.32 112 4.67 1.50 

Project management Yes 46 4.46 1.24 15 4.67 1.18 
No 442 4.77 1.33 106 4.65 1.51 

Commercialisation Yes 1 6.00 1 5.00 
  No 487 4.74 1.32 120 4.65 1.47 
† Equal variances not assumed. *p<0.05, **p<0.01 
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Because the independent variables in this study were in the form of text answers, 
mapped into obstacle groups, it was also possible to go deeper into the groups to look 
for possible patterns or differences between the companies. In both companies, obstacles 
related to strategic aspects were identified in the Goals & strategies group. However, in 
Company A where this obstacle group was significant, a large part of the comments were 
related to project goal setting and changing project goals. Respondents expressed that 
“the focus of the project changes quite often” and that “unclear, insufficient, and constantly 
changing project definitions” are the sources of obstacles to innovation. Similar obstacles 
were not mentioned in Company B. A potential explanation for this inconsistency could 
be inferred from studying differences between the products the two companies produce. 
Whereas Sandvik Coromant produces tools for the metal-working industry, Company A 
is an automotive company producing heavy trucks. As a truck is a complex product, 
several teams are often involved and have the responsibility for different parts of the 
products, and changes in project goals will therefore affect several teams. Obstacles in 
the obstacle group Organisational culture were in both companies related to a negative 
atmosphere in the unit or lack of encouragement. There was, however, one type of 
comments that was only aired in Company A, i.e. the company in which a significant 
relationship to innovation self-efficacy could be seen. Comments of this type highlighted 
risk-taking or more specifically the unwillingness to take risks. One such comment was 
that “the largest obstacle in my opinion is that it is difficult to take the time to develop ideas that 
are related to higher risks. It is easy to pick solutions we already know a lot about in order not to 
jeopardise the delivery date”. In the determinant group Project portfolio management, a group 
that was significantly related to Innovation self-efficacy in Company B, it was more difficult 
to distinguish any clear difference between the two companies. Comments from both 
companies emphasised that the project portfolio was filled to the brim. With this said, 
respondents in Company B seemed to be concerned that the project portfolio was 
deliberately filled with incremental projects. 

These findings show that an obstacle to innovation experienced by few can still have a 
strong impact on innovation, i.e. some factors seem to have larger impacts than others, 
and this is also indicated in the emerging literature (Smith et al., 2008). Moreover, 
actions such as changing project goals, showing an unwillingness to take risk, and 
exhibiting a lack of innovation ambition seem to be interpreted by employees as 
evidence of a stagnating company, affecting the levels of Innovation self-efficacy. Looking 
at the four most frequently mentioned obstacles for innovation (combined results from 
both firms) they were related to Resource allocation, Structures and systems, Organisational 
learning, and Project management. In contrast, the four obstacles that were found to have 
an effect, i.e. were significantly related to Innovation self-efficacy were Organisational culture, 
Goals and strategies, Project portfolio management, and Upper echelon theory. If these results 
are mapped against the twofold sources of obstacles to innovation, namely 
organisational structural elements or actions of other individuals in the innovation 
process (Goepel et al., 2012), another implication emerges (see Table 6). 
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Table 6: Identified obstacles and their sources 

 
Source: 
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Bearing in mind that some of the obstacle groups can be caused by a combination of 
actions of other individuals and organisational structural elements, it is still striking how 
empty the lower left quadrant becomes. Consequently, although obstacles caused by 
organisational structural elements are frequently mentioned, obstacles caused by other 
individuals in the innovation process appear to have more effect (i.e. to be significantly 
related to innovation self-efficacy). That actions by other individuals have a strong 
influence has also been seen when it comes to how rejected ideas from projects are 
managed (Paper F) and when it comes to the ownership of ideas (Paper D). Interestingly, 
none of the obstacles groups exhibited both a high frequency and a significant effect on 
innovation self-efficacy in this study. 

5.2 Enabling branches — ideas in R&D projects 
If a tree represents a large company, then it is possible to liken a R&D project to a major 
branch of that tree. These branches are essential for the future survival of the tree, as 
they harbour the smaller branches (ideas) that can bear fruit (innovation output).  

5.2.1 What is an idea? 
When interviewing practitioners deeply involved in innovation management activities at 
companies, it became apparent that few had considered the meaning of an idea (Paper 
E). In contrast, the innovation management practitioners defined innovation with much 
more ease. When interviewing R&D project team members involved in idea-
development activities, several respondents even used innovation to define an idea. 
When doing so, they defined an idea as a smaller increment of an innovation, 
highlighting the newness of an idea and clarifying that an innovation can be built on 
several ideas. Respondents also expressed that an idea can be seen as a first draft, a 
proposal for solving a problem or anything that is an improvement.   

Managing ideas into innovations becomes a great challenge if it is unknown what 
constitutes and idea. How can ideas be identified if we do not know what we are looking 
for? During this research, I have come to define an idea as a concrete suggestion believed 
to make a difference, and this is now also the definition used within Idea Management 
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at Sandvik Coromant. Indeed, an idea starts as a mental construct of a suggestion, a 
suggestion that can refer to the smallest of things and might be only partial. Moreover, if 
an idea constitutes the kernel of innovation — thereby implying some type of change — 
an idea should also indicate some type of difference. Why should we consider an idea if 
its implementation does not imply a difference? Finally, an idea is something that you 
believe, in contrast to something that you know. An idea therefore requires action, 
testing and realisation in order to become something we know. Looking at product 
innovation, this means that the innovation process has two outputs, one in the form of 
a product and another in the form of knowledge residing with the actors involved. As 
the innovation output and the knowledge output in the end are disconnected from each 
other (i.e. exist either in the form of for example a product or imbedded in people, 
processes, documentation etc.), the idea development process is diverging (see Figure 8).  

 

 
Figure 8: Probing solutions and verifying beliefs is an important part of idea development and innovation 

 
Idea development is therefore not only essential for innovation, it is a key route when it 
comes to generating new knowledge.  

5.2.2 Types of ideas and knowledge spaces 
Because an idea is something one believes, it is also something that is untested, 
unproven and unrealised. An idea is therefore always surrounded by a lack of 
knowledge. I have come to understand a concept as a more well-defined and evolved 
version of one or several ideas, often encapsulating an understanding of both the 
customer need and the technology needed to realise a product.  

Through a distinction between product ideas (the ideas for a complete product or a 
starting point of a product development project) and concept ideas (aiming to solve 
specific sub-problems in projects), it was possible to reveal that different types of ideas 
are lacking different types of knowledge and thereby require different mitigating 
activities (Paper B), see Table 7. 
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Table 7: Mitigating activities in R&D projects and their connection to different spaces in design 

Space in design Lack of knowledge Mitigating activities 

Why-space 

Why is the product needed? 
Why should the customers want the product? 
Why should the market accept the product? 
Why does the customer need this product? 

Conducting market studies 
Collaborating with customers 
Observing what competitors offer 
Placing personnel with customers 

PRODUCT IDEA 

What-space 

What is the application area? 
What already exists? 
What are suitable possibilities? 
What is required by the product? 
What is possible to produce? 
What can be simulated? 
What can be tested? 
What other application areas exist 

Literature studies 
Collaborating with customers 
Benchmarking 
Observing the product in use 
Developing a simulation program 
Simulations 
Experimentation 
Collocating equipment and expertise 

CONCEPT IDEA 

How-space 

How can usability be improved? 
How can similar solutions be suited? 
How can the equipment be used? 
How to produce at a reasonable cost? 

Consult external competence 
Discussing the problem 
Systematic testing 
Optimisation of the manufacturing process 
Changing requirements 

 
From Table 7 it can be seen that product ideas are mostly related to what is denoted as 
why-space and what-space, whereas concept ideas are related to what-space and how-
space. The why-space includes issues relating to the needs, the customer, and the market, 
whereas the what-space focuses much more on the application in question as well as 
what can be produced, simulated, or tested. In short, the overall aim in the what-space, 
it seems, is to formulate the requirements of the product. The how-space includes issues 
concerning working principles, optimisation, and costs, indicating that the how-space is 
much more focused towards selecting solutions and optimising the ideas (Paper B).  

The results from Paper B — that both product ideas and concept ideas existed in 
projects and needed different mitigating activities — highlight that idea development is 
dependent on the type of idea and in turn also the type of question (why, what, how) 
that the idea aims to answer. The finding that different types of ideas require different 
mitigating activities also indicates that either the content of the knowledge space 
changes depending on the type of idea, or different knowledge spaces exist. The type of 
idea to be pursued should therefore be considered when providing design teams with 
guidance on which tasks and tools are suitable for addressing a particular problem. The 
early development of an idea can be resembled to going into a maze (see Figure 9), an 
occasion where a coping strategy is of great value. 
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Figure 9: As an initial idea is unrealised, unproven, and untested, the development of an idea can be resembled 

to going into a maze. 

5.2.3 Exploring the concept of idea maturity 
Another entry point when it comes to understanding idea development is to explore the 
concept of idea maturity. This was done in a study focusing on idea development in 
R&D projects. Each respondent was requested to identify two ideas, one which was 
carried through the project, i.e. which was selected as a final candidate, and another 
which they still believed in but which was eventually rejected. To encourage the 
respondents to conceive the maturity of these ideas from different perspectives, the 
framework in Table 8 was used to draw graphs. The content of each dimension was used 
to understand the meaning and scope of each dimension before drawing a curve 
showing the maturity of each idea. The curves were drawn in different colours 
depending on which dimension that were assessed.   

Table 8: The framework used in the interviews, a simplification and clarification of the framework provided by 
Hansen and Andreasen (2005) 

Dimension Content  
Technology Production method, production knowledge 

Product Working principles, design and construction knowledge 

Task and goal specification Properties, performance, cost goals, problem 

Customer need and value Customer problems, behaviour, and values 

Business Target market, business goal, demand, market potential 

Strategy Mission, vision 

 
Analysis of the graphs showed that only one dimension — the Task & Goal Specification 
dimension — exhibited a significant difference between ideas that were selected and 
ideas that were rejected in the projects (see Table 9). As evident in Table 9, this 
difference was represented by a clear decrease in the idea maturity for rejected ideas at 
the endpoint in the graph.  This result indicates that the task and goal specification is 
central when it comes to the perception of idea maturity in R&D projects.  
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Table 9: Mean value (ranging 1-5), standard deviation and probability associated with the independent 
Student’s t-test with a two-tailed distribution. The results show the perceived maturity levels of selected and 
rejected ideas at the starting point and end-point of the graphs. N is 14 for both selected and rejected ideas. 

 

Dimension 

 

Time in graph 

Selected ideas Rejected ideas  

Mean Std. dev. Mean Std. dev.  

Technology 

 

Starting point 

Endpoint 

3.5 

3.9 

1.6 

1.1 

3.6 

3.6 

1.2 

1.2 

 

Product Starting point 

Endpoint 

3.2 

3.8 

1.5 

1.4 

3.2 

3.0 

1.1 

1.2 

 

 

Task & Goal 
Specification 

Starting point 

Endpoint 

3.1 

3.5 

1.5 

1.2 

3.2 

1.7 

1.4 

1.2 

 

* 

Customer Need 
& Value 

Starting point 

Endpoint 

3.1 

3.8 

1.5 

1.4 

3.2 

2.8 

1.5 

1.7 

 

 

Business Starting point 

Endpoint 

3.4 

3.7 

1.6 

1.3 

3.3 

2.8 

1.5 

1.7 

 

 
Strategy 

Starting point 

Endpoint 

3.6 

3.7 

1.7 

1.4 

3.7 

3.3 

1.6 

1.9 

 

*p<0.005  

The analysis of the transcribed interviews also revealed that a sequential view of the 
different dimensions existed and that idea maturity was perceived as a relative measure 
that included contextual issues (Paper C). Ideas were put in relation to other ideas or to 
existing manufacturing equipment, products, or set requirements. One of the 
respondents expressed that “This idea was perceived to be easier than many of the others … we 
had a number of [ideas] that were very innovative but difficult to manufacture compared to this 
one. But in retrospect, we have to conclude that this idea was not that easy to manufacture 
either”. Another respondent stated that: “Some [ideas] can be really high-flying, even in minor 
details, and then it becomes apparent that the idea is not feasible in the set time frame or for cost 
reasons”, highlighting that an idea was assessed based on for example set requirements. 
Changes such as a new product plan were also shown to affect the maturity of ideas 
under development. Hence, idea maturity was perceived from the point of view of the 
idea but also included contextual issues, as highlighted by the following quote: “The idea 
as such hasn’t changed a lot from the beginning; it’s the technology that has been refined”. This 
quote also highlights that an idea can be more long-lasting and reusable compared to a 
solution since solutions are more dependent on for example technology.  

Findings from Paper C indicate that idea maturity is affected by the time and effort 
spent on the idea (similar to idea refinement) as well as contextual issues such as changes 
in project requirements or a product plan. As contextual issues like these usually are 
linked to the screening of ideas, it seems that idea maturity is a concept describing the 
essence of the dynamic tug of war between idea refinement and idea screening. In turn 
this means that the maturity of an idea is not something that develops straight from 0 to 
100%, as is more common in other maturation processes (see Figure 10) 
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Figure 10: Idea maturity differs from other maturation processes. As changes in contextual issues will affect 

the perceived maturity, an idea’s maturation can comprise a perceived regression, as illustrated in this figure. 

 
This finding adds to theory, as the maturity of an idea, when used, is treated as an 
indication of how far it has reached in the development process, i.e. how advanced an  
idea is (Gish, 2011). The maturity can also indicate the completeness of articulation of 
the idea using words like embryonic (e.g. Larsson, 2007). However, an idea can be quite 
well-articulated when a contextual change occurs with a drop in perceived idea maturity 
as a result. This implies that the maturity of an idea should only be treated as a measure 
under certain circumstances, at a particular point in time, and in relation to clearly 
stated references (Paper C). Moreover, choosing an already existing and proven solution 
as a reference in a project provides a standard for the perception of an idea’s maturity. 
The consequence is that newer ideas will be perceived as very immature. In contrast, if 
new ideas are compared to each other, a new idea can be perceived as reasonable to 
pursue as other ideas are far more difficult to implement. However, by this choice of 
reference it is easy to lose track of the distance from current practice, and to do so might 
result in set-backs later on in the project. Consequently, idea maturity is something that 
needs to be assessed continuously to add value.  

5.2.4 Emotional tensions in idea development 
Focusing explicitly on the belief in an idea and associated biases in the development of 
selected and rejected ideas in R&D projects, new insights could be gained. In fact, three 
distinct tensions — hosting both favouring and counteracting biases — in idea 
development were identified. Continuing the tree analogy, these tensions can be likened 
to insects, see Figure 11. Although bumblebees and codling moths are both insects, they 
influence an apple tree in opposing directions: one pollinates whereas the other infests 
the apples.  
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Figure 11: Just as insects can be both useful (a bumblebee) and pests (a codling moth) to an apple tree, biases 

can both favour or counteract the development of an idea 

 
The identified tensions in idea development related to:  

� The belief in an idea 
� The newness of an idea 
� The ownership of an idea 

Respondents stated that they worked more on ideas that they believed in, and at the 
same time they believed more in ideas that they had worked more on. This indicates that 
this tension contain some degree of self-reinforcement. The work put down on ideas was 
also shown to affect other involved actors. An example is when people gather for an idea 
generation workshop early on in a project. During such an event it turned out that more 
refined ideas — i.e. already drawn in the CAD — received more attention by the 
participants. Another respondent described a similar situation where the ideas brought 
forward by the project team were more evolved than other ideas, resulting in a great 
advantage for the project team’s ideas. This tension also contains another type of bias 
caused by a lack of knowledge about the idea because it appears that a lack of knowledge 
or experience can in fact favour an idea — by keeping the belief in the idea high. This 
tension was therefore named the Positive Illusions tension.  

The second identified tension related to the newness of ideas, therefore denoted the 
Newness Tension. Respondents expressed that the idea belief was higher for an idea 
considered more novel — when compared to existing products and/or competitors’ 
products. At the same time, a newer idea was perceived more risky because more is 
unknown. Still, this was also something that could trigger individuals to work harder. 
This situation was found in one of the projects where a product developer actually 
continued to work with the idea even after the project had been re-adjusted into a more 
conservative direction. The product developer stated that he really wanted to succeed 
with the idea, before adding that he really didn’t want to fail. So, if someone already has 
invested personally in an idea, the risk of failure can lead to more effort. However, a new 
idea also requires more work. A self-preservation mechanism can therefore cause 
reluctance towards investing time and effort into the idea. The individual is repelled by 
the workload a new idea requires. Another interesting finding was that all ideas that 
were referred to as new by the respondents were rejected in the projects (Paper D).  
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The third and final identified tension, the Ownership Tension, is related to the 
ownership of the idea. This tension has to do with how people are affected by having to 
work on someone else’s idea or when someone else is assigned to work on ‘my idea’. 
One of the respondents described a situation of inheriting an idea from someone 
outside the project. When working with the idea, he got more personally attached with 
it and started to believe in the idea more. Another respondent gave an example of a 
similar situation but with a different outcome. He described a situation where the initial 
idea belonged to a person from outside the project team. In this case the idea suffered 
because it did not come through the ‘right’ path, i.e. it came from outside the project. 
One of the respondents also highlighted the fact that a driven person, who enforces his 
or hers ideas, will be able to get more ideas through the screening. Finally, respondents 
expressed that the involvement from another person in the idea could cause unexpected 
emotions. This was shown in one instance where another person, who had inherited an 
idea and therefore continued to develop it, received recognition for the fact that the idea 
was cool and innovative. This caused hard feelings in the group since the person behind 
the initial idea felt that the recognition went to the wrong person.  

New ideas do indeed meet resistance, even though they originate from and exist in a 
project, i.e. an organisational highway for ideas (Hellström & Hellström, 2002). This 
finding is interesting to put in relation to social information processing theory, which 
asserts that individuals’ actions can actually influence their beliefs (Hannah, 2004). An 
unwillingness to take risks can lead to a self-reinforcing attitude within an organisation. 
That is, if actors start to believe that working with low-risk ideas is what they should do, 
the organisation can with time become unable to leverage innovative content in its 
offerings. The result might be an organisation that excels at exploitation but is unable to 
explore new solutions and opportunities (March, 1991). Moreover, whereas the strong 
presence of emotions in the innovation process was already known, it was a less known 
fact that biases caused by these emotions can be perceived as tensions within a number 
of areas. The identified tensions in idea development suggest that special attention 
should be drawn to new ideas, ideas with a weak or strong belief in them, or ideas where 
the ownership is either low or high. The objective would not be to remove all biases, but 
to raise the awareness of their effect on idea development activities.  

5.3 After the pruning — Managing rejected ideas for innovation 
Although new ideas are likely to be rejected (Paper D), they might still be valuable for 
future innovations if managed appropriately. Because an apple does not fall far from the 
tree and a company is not transformed overnight, ideas rejected from current projects 
could be particularly valuable.  

5.3.1 Strategies for managing ideas 
An exploratory study, consisting of a cross-sector interview series with respondents 
deeply involved in innovation management activities in seven different companies, 
revealed that few companies actually distinguished ideas that had their origin in projects 
from ideas originating elsewhere. The consequence was that rejected ideas from projects 
were channelled into other routes for taking care of ideas — systems, innovation coaches, 
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or ideation sessions — if such routes existed. Nevertheless, two approaches for managing 
rejected ideas from projects appeared to exist within the studied companies: codification 
and personalisation (Paper E). The codification approach involves a systematic procedure 
where ideas are codified and stored in documents or in systems. This way, it is possible 
to retrieve old unexplored or dismissed ideas from similar projects at the beginning of a 
new product development project. However, there has to be a clear responsibility for the 
ideas stored in the system, or as expressed by one of the respondents: “The ideas are 
captured. […] And then what do you do with all the captured ideas. I think the honest answer is 
nothing”. Another issue concerned information overflow, as the following quote 
highlights: “If you really start collecting all the ideas generated, you will have information 
overflow because then there's no way how to handle all the ideas, I would say. Because the 
numbers, it keeps on increasing, increasing, increasing”. This concern also related to how far 
the idea had been developed in the project. If the idea has been thoroughly investigated, 
tested and elaborated, a report will usually exist, but if an idea has been dismissed at an 
early stage, a lot less will have been documented. In the companies, the codification 
approach was always complemented by a personalisation approach, i.e. relying on 
individuals to transfer the ideas (see Figure 12). The person believing in an idea, often 
the person behind or deeply involved in the idea, will therefore often turn into the 
carrier of the idea.  

 
Figure 12: Individuals in the organisations are essential for carrying and resurrecting rejected ideas from 

projects. In the tree analogy, this means that a gardener plays an important role. 

 
The personalisation approach was either implicit or explicitly stated in the companies. 
An example of an implicit personalisation approach is given in the following quote: 
“There is no systematic way that we, let's say, in the sense that you could say we collect those ideas 
and we put them into the next round of ideation. What you typically see is that the … transfer 
from one round of ideation to the next one is via the people involved”. Other companies 
exhibited more explicit personalisation approaches. One of the companies had 
established a separate part of the organisation designated for dealing with more radical 
ideas as well as ideas that are not carried forward by other parts of the company. 
Another company held idea generation workshops at the end of a project, thereby taking 
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the time to collect and discuss ideas. The rationale behind this practice was not only to 
document lessons learned but also to encourage the individuals present at the workshop 
to forward these ideas into the next project.  

The fact that a personalisation approach always complemented a codification 
approach, when it came to the management of rejected ideas from projects, clearly 
indicates that individuals are important carriers of ideas. Another reason that the 
personalisation approach seems so important for the management of ideas is that ideas 
need much more argumentation, compared to knowledge, as much is still unknown. 
Neglecting the personalisation approach can also result in orphan ideas or ideas without 
a driver, as a document or a system can never fully carry an idea forward, as it lacks 
intent, insight, and argumentation. 

5.3.2 Idea portfolios at line function level 
At Sandvik Coromant, the main route for resurrecting ideas from projects was through 
individuals, although both codification and personalisation approaches already existed 
in the organisation (Paper F). In order to investigate how the life of rejected ideas from 
projects could be prolonged, an idea portfolio — combining codification and 
personalisation approaches — was explored as a way to manage rejected ideas from 
projects. This was achieved through an early assessment of an idea hand-over from a 
project to the line organisation. Findings revealed that an idea portfolio was a means to 
achieve buy-in in the ideas, because an extra dimension of personalisation was added 
through the involvement of the line manager. The line manager could ask for ideas to be 
put into the idea portfolio but also remind the person behind the idea that the idea 
requires more attention. This is valuable as it enables further refinement of the ideas 
and also a propelling force forward: “It is a good thing to raise the question into something, 
like a personal objective, to finalise this particular idea on the list. In that way, you get a little 
pressure … If I work on an idea secretly, then nobody knows whether I quit or not”. However, 
increased transparency can also be perceived as an impediment: “It can be an obstacle, 
depending on your personality. If you add an idea to this list, then you are liable for it, for the 
things you have written”. Moreover, it was found that different stages of maturity and levels 
of activity should be supported when managing rejected ideas from projects. Another 
respondent expressed the following: “It is important that you can develop the idea to such a 
level that you can see whether it is something … if we would have stopped working on this 
particular idea at the level of maturity it had in the project, then it wouldn’t be interesting”. 
Expressed differently, it is important to see whether the idea really makes a difference. 
Consequently, an idea portfolio was considered as something of a hybrid between an 
idea bank and a register of on-going activities, which intended to not only save but also 
further evolve some ideas outside projects (Paper F).  

Implementing an idea portfolio at the line function level was shown to result in an 
extra personalisation dimension as the responsibility was shared between the person 
behind the idea and his/hers line manager. In the tree analogy, the involvement of the 
line manager can be resembled to a gardener taking care of the pruned away branches 
(rejected ideas), see Figure 13.  
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Figure 13: A gardener, here illustrating a line manager, can take care of rejected ideas and let them develop 

somewhere else, for example in an idea portfolio 

 
Because previous studies (Paper D) have shown that one believes more in an idea one 
has been more involved in, involvement is likely to lead to a higher degree of 
implementation. Moreover, to have an approach that supports the development of 
rejected ideas from projects is essential if it is expected that the idea should be better the 
next time it is considered for implementation. For this to work, it is also necessary to 
acknowledge the need for handling different levels of activity of the ideas in the 
portfolio. Finally, the finding that transparency of ideas can be perceived as both 
beneficial (i.e. provide legitimacy and external pressure for working with ideas) and 
detrimental (i.e. liability for something risky and uncertain) highlights that the 
continuity and stability of idea management practices needs to be considered also from 
an emotional perspective. 

5.4 Reflections and implications of choices made 
As the innovation process precedes the outcome, the process and outcome can be 
mixed. Focusing on and improving the innovation process does not guarantee a more 
innovative output, and vice versa. However, by taking care of the tree (the company) 
many would agree that it is more likely that the tree will bear fruit (innovative output).  
 

 
Figure 14: The fruit a tree bring about — the innovation output from a company 
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Because R&D projects take several years to follow through, it has not been possible to 
actually assess the degree of innovativeness of the output from the projects that I have 
followed in this research. In addition, more time is required to see if the output is 
perceived as innovative by customers in the market. With this said, the first study was a 
retrospective study using internal awards to sample innovative projects. This sampling 
made it possible to identify projects deemed as innovative by the engineering group. 
However, sampling of non-innovative projects was not as easily achieved. Therefore, no 
comparison between innovative and non-innovative projects was possible in this 
retrospective study. A limitation in this research is therefore that I have only had the 
possibility to either follow a project through time, or to assess the degree of 
innovativeness of the output. It would have been better if it had been possible to 
conduct longitudinal studies of the projects and an assessment of the innovation output 
in the same projects. 

I also made the choice to look at idea development and innovation from an action 
rationality perspective. The rationale behind this choice was that action is necessary for 
an idea to become something, and not just remain a belief. A similar point of view was 
also expressed by Gaynor: “raw ideas are plentiful; all of us have proposed them in one form or 
another, but ideas to be useful require action” (2012, p. 5). Moreover, a large proportion of 
the literature has taken a decision rationale perspective, i.e. focusing on how to choose 
the right thing to do, thereby somewhat neglecting how it will get done (Brunsson, 
1982). However, both perspectives are fundamental for innovation, and in practice it is 
not rational to adopt only one of the two perspectives.  

The belief in the ability to produce innovation has also been shown to be positively 
related to innovation performance (Wang & Lin, 2012) and to enhance persistence-
levels of employees when encountering a challenging situation (Tierney & Farmer, 
2002), such as obstacles to innovation. This is important since barriers to innovation 
can be overcome if the commitment of individuals exists (Waters, 2000). This was the 
underlying reason for using innovation self-efficacy, defined as the individual’s judgment 
that the organisation is capable of producing innovative outcomes, to measure the effect 
of obstacles to innovation encountered at the operational level.  
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6 Conclusion and future work 
To conclude this thesis, the main findings will be presented, and implications of these findings, in 
relation to the posed research questions. Finally, the findings are related to the overall aim and 
purpose of the thesis and suggestions for future research are provided.  

 “While ideas ultimately can be so powerful, they begin as fragile, barely formed 
thoughts, so easily missed, so easily compromised, so easily just squished” (Ive, 2011). 
This quote, from the tribute speech to Steve Jobs, demonstrates the fragile nature of 
ideas and emphasises how ideas are far from fixed entities waiting to be harvested (Gish, 
2011). In contrast, ideas are strongly influenced by the context in which they exist. 
Moreover, ideas require actions to be useful (Gaynor, 2012). In the pursuit of 
innovation, it is not only having the ideas that matter but also getting them adopted and 
implemented. By this, the conducted research has focused on the forward propelling 
force in contrast to the evaluation and screening of ideas.  

6.1 Revisiting the posed research questions 
Three questions have guided the conducted research and will therefore be used to 
present the main findings. In relation to each question, implications of the findings are 
also discussed. The first research question addressed obstacles to innovation in large 
companies, whereas the following research questions focus on idea development 
activities in and related to R&D projects. 

6.1.1 RQ1: What obstructs ideas from becoming innovations in large companies? 
 
Although obstacles relating to resources and time were the most frequently mentioned, 
changes in project goals, an unwillingness to take risks and a lack of innovation 
ambition were identified as obstacles which had the greatest effect. For example, a 
poorly managed project portfolio — overly incremental — has been shown to relate to the 
employees’ belief in the organisation’s ability to produce innovative outcomes. 
Consequently, actions by others in the innovation process, i.e. the way structures and 
systems are managed, are interpreted in the organisation and can consequently affect the 
persistence levels of employees.  

Moreover, new ideas in R&D projects (new compared to competitors or existing 
offers) were quite often rejected. This was the case even when there was strong belief in 
the idea. One reason for this was a self-preservation mechanism held by the engaged 
actors, i.e. because a new idea requires more work, it can deter further engagement. 



Anna Karlsson, Nurturing Innovations 
 

58 

 
This implies that it is important to consider not only frequently mentioned obstacles to 
innovation, but also the lesser known obstacles which can have a major impact. 
Management and employee actions will have a large impact on which obstacles will have 
the most effect, throughout all levels of the organisation. For example, an unwillingness 
to take risks can display itself in many forms. On the operational level, it can be the 
rejection of new ideas that are more uncertain and require more effort. On the 
management level, an unwillingness to take risks can show itself through the way the 
product portfolio is managed, i.e. deliberately filling it with incremental projects. 
Actions like these lack innovation ambition and will affect the employees’ belief in the 
organisation’s ability to produce innovative outputs. In essence, it is not only what is 
said that matters, but also what actions are taken.  

6.1.2 RQ2: What affects the development of ideas in R&D projects? 
 
Different types of ideas require the development of different types of knowledge. 
Consequently, depending on the type of idea, idea development is made of different 
activities aiming to mitigate a lack of knowledge. It can be beneficial to consider which 
type of question (why, what or how) an idea intends to answer in order to get insights 
into necessary activities. 

It is not uncommon to encounter references to the maturity of an idea, both in 
practice and academia. However, idea maturity seems to be an under-researched concept. 
Findings from this research suggest that idea maturity is not the same thing as acquired 
knowledge. For example, increased knowledge can result in changed requirements for a 
project, a change that in turn will negatively affect the perceived maturity of an idea 
under development, i.e. a regression in idea maturity. Idea maturity is also a relative 
measure and is consequently affected by the choice of reference in idea screening.  

A number of tensions affecting idea development in R&D projects have also been 
identified. These tensions pertain to the following areas:  

- Newness: A new idea will experience more belief in the idea, but newness 
can also repel individuals from engaging in an idea.   

- Belief: Believing in the idea can constitute a positive force for further 
evolving an idea, i.e. a positive illusion. However, a strong belief can also 
result in framing biases. 

- Ownership: This will affect idea development since you believe more in an 
idea that you have more invested in. At the same time, the well-known 
‘Not Invented Here’ syndrome can cause actors to not invest at all. 

- Transparency: This can provide legitimacy for working with ideas, but 
increased transparency can also be perceived as an obstacle because it 
entails increased accountability.  

 
By differentiating ideas based on the type of question it aims to answer, it becomes more 
evident what activities are required to further evolve a particular type of idea. Through 
further understanding of this relationship, it will be possible to provide guidance to 
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designers regarding specific tasks and tools. In addition, by making a distinction 
between ideas (something we believe) and knowledge (something we know) it is also 
easier to understand why ideas are so emotionally charged and why idea maturity differs 
from acquired knowledge. Idea maturity seems to be strongly influenced by contextual 
changes. This should be considered before making any changes in project requirements. 
Similarly, the choice of references used in idea screenings in projects should also be 
carefully considered as this choice affects the perceived maturity of ideas. If possible, use 
multiple references, e.g. an existing product and other ideas, to avoid a skewed 
screening. That ideas are emotional is also evident by the identified tensions in idea 
development. A practical implication is therefore to consider the emotional aspect (e.g. 
related to belief, newness, ownership and transparency) when working with ideas. 

6.1.3  RQ3: How can rejected ideas from R&D projects be managed? 
 

Findings from this research have shown that it is beneficial to incorporate a 
personalisation approach in the management of rejected ideas from projects. One 
potential reason for this lies in the fact that ideas are not yet justified and are strongly 
dependent on intentions, insights, and the argumentations of individuals. 

By paying attention to rejected ideas from projects and other ideas that are in need of 
further development, it is possible to enhance the legitimacy for working with ideas and 
thereby embody an innovation ambition. It is also important to create a shared 
responsibility for ideas between the individual employee and his or her manager.  
 
Rejecting ideas in a project is necessary for project delivery, but some of the rejected 
ideas can be promising and should therefore be taken care of. When managing these 
ideas it is always important to consider the person behind the idea and also how 
different levels of activity connected to ideas can be dealt with. Another implication 
from the research is the importance in having someone in the organisation attending to 
the ideas. Having the line manager responsible for an idea portfolio seems to be a 
promising way forward for achieving this. However, increased attention to ideas may also 
make them more vulnerable as it entails increased accountability. Idea development and 
innovation therefore seem to be strongly associated with the management of attention.  

6.2 Revisiting the purpose and aim 
The purpose of this research was to investigate and understand idea development in a 
product development context, and to elaborate on how to manage this aspect of the 
innovation process. Findings from this research emphasise three key areas. Firstly, ideas 
will not be valuable if not acted upon. These and other actions (like how the product 
portfolio is managed or the willingness to take risks) will also affect the persistence levels 
of employees and thereby future innovation outputs. One consequence is that mistakes 
should be allowed and sometimes even encouraged, otherwise it might seem too risky to 
pursue an idea, particularly those considered novel. Secondly, emotions play a major 
role in idea development, something that has both positive and negative consequences. 
Emotional influence seems to be particularly strong for new ideas, ideas with a weak or 
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strong belief in them, or ideas where the ownership or transparency is either low or 
high, which is something that should be considered throughout the innovation process. 
Finally, it is essential to pay attention to ideas as this will enhance legitimacy for working 
with ideas and innovation. Attention and interest from the line manager seems 
particularly important and if possible, a shared responsibility for ideas should be 
created. However, attention needs to be carefully managed to avoid making individuals 
with ideas feel too exposed.  

The overall aim of this research was to encourage and thereby nurture the realisation 
of innovation through supporting individuals involved in idea development within 
R&D. By highlighting the importance and effects of actions, emotions and attention in 
varying forms, I hope to have contributed with an increased understanding of idea 
development and thereby come one step closer to this aim.  

6.3 Suggestions for future work 
There are some things that have not been considered. For example, the research was 
delimited to large companies focusing on product development in mature markets. Idea 
development in small and medium-sized companies as well as start-ups would therefore 
be an interesting area to explore. Moreover, the research has mainly been conducted 
within one company, i.e. Sandvik Coromant, and similar studies at other companies 
would therefore be required to generalise the results. With this said, I believe that many 
large organisations which focus on product development in mature markets can benefit 
from the results. Finally, the adopted action rationality perspective has affected the way 
that I have approached the topic. It would also be interesting to analyse the data from a 
decision rationality perspective, particularly to further the understanding of the 
interrelationship between the two perspectives in idea development.  

This thesis has also identified some issues that would need further investigation. The 
implementation of idea portfolios has only been initiated at Sandvik Coromant, and 
only an initial assessment for this way of working has been conducted. A longitudinal 
study investigating the pros and cons of this approach should therefore be conducted. A 
related area for future investigation is the reintroduction of rejected ideas from projects 
into the new product development process. The emotional aspect of idea development is 
another avenue for further research, both from a theoretical point of view and to 
support practitioners in dealing with this. Finally, the maturity of ideas is often 
mentioned in everyday situations, but idea maturity as a notion generally seems 
underexplored. It would therefore be interesting to gain further understanding of what 
idea maturity is and to find ways to work with and support idea maturity in practice.  
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Appendix A — Interview guides 
All interviews were initiated by a brief presentation of the interviewer, the aim of the interview 
and how the data would be treated afterwards. The respondent was also asked if it was ok to 
record the conversation. The following interview guides represents the ones used during the 
interviews (different versions might exist depending on respondent). The interview guides were 
originally in Swedish and have therefore been translated.  
 
 
Study 1: Innovation awards 
Background question 

� Tell me about yourself  
(Educational background, experience within the company, time of employment) 

Open questions about the project in question 
� Tell me about the project in question 
� How did you come up with the idea/ideas? 
� Where did the idea/ideas come from? 
� How was the idea/ideas connected to previous experiences? 
� How did you proceed with the idea/ideas? 
� Tell me about the journey from idea to innovation 
� Was it necessary to learn new things in order to develop the idea/ideas? 
� How did you work with idea development? 
� If group work: How was the team composed regarding competence and 

experience? 
� How long time did it take from idea to launch? 
� Did you receive any help during the development phase? (From whom) 
� What is the situation for the innovation today? (Sales figures) 
� What has the innovation meant for the company? 
� What motivates you to innovate? 

 
Study 3: Rejected ideas 
Background question 

� Tell me about yourself and your company  
(Position, education, experience, branch, connection to innovation work) 

� How do you define Innovation? Idea? 
Open questions 

� Tell me about your initiative for fostering innovation  
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(Focused on what, when did it start, activities) 
� What is the reason behind your situation today?  

(Why did you start, who are involved, inspiration, etc.) 
� How are ideas originating in but not taken care of in projects managed?  

(Destiny of ideas, collected, documented, how) 
� What support for improving ideas exist?  

(Handling feed-back, methods for idea development, maturity thinking, criteria) 
� How is the work set up in the organisation?  

(Whom is the driver, why, resources, etc.) 
� How has the company culture affected the work?  

(What is the culture like, differences noticed, how, influence of activities) 
� How does your Governance Model for innovation look like?  
� How are you dealing with intellectual property?  

(Idea challenges, software systems) 
� How have you measured and communicated results?  

(KPI:s, ways to communicate) 
� What would you have done differently if you could do it all over again?  
� Reflections? (Something missed, additional input) 

 
Study 4: Idea development 
Background questions 

� Please tell us about yourself 
(Position within the company, main tasks, length of employment) 

� What is your view on innovation? 
(For Sandvik Coromant) 

� Can you describe the work with innovation at Sandvik Coromant? 
(Views of priorities made) 

� What is an idea for you? 
(For Sandvik Coromant) 

Project related questions 
� Describe the project (phases) 
� Can you describe the directives and objectives at the time of initiation? 

(Goals, requirements, etc., how were these communicated) 
� How was the atmosphere in the project group 

(Workshop and onwards, attitude towards challenging ideas) 
� How was the environment perceived? 

(How did you contribute, received support to be innovative, how, what) 
� How was lessons learned from other projects dealt with? 

 (Use of already existing ideas, areas for improvement) 
Graphs 

� How was the idea generation conducted? 
(Who was present, number of occasions) 

� When are ideas selected? 
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(Several steps, how are they presented, how are they communicated) 
� Describe the selection of ideas 

(How did you do, criteria, evaluation, factors considered, during how long time) 
� How are ideas/concepts prioritized? 

(Necessary information) 
� How much resources were put on the different ideas? 
� How are ideas documented? Which ones? 
Selected ideas (drawing graphs) 
� Who came up with the idea (chosen by respondent)? 

(Pushing the idea, involvement from someone else) 
� How is the idea communicated between members of the project team? 

(Do you understand each other, communication at decision points) 
� Is it easy to turn to others, outside the project, to develop ideas further? 

(Who to turn to i.e. departments, customers, what do you want to know, when to 
seek help, relation to these individuals, how does it happen) 

� How is feedback to ideas provided?  
 Rejected ideas (drawing graphs) 
� What happened to this idea when rejected? 
� What happened to other ideas that were rejected? 

(Taken care of, documented, which ones) 
� What happens with rejected ideas with potential?  

(System dependent, dependent on the individual) 
� How can management of rejected ideas be improved? 
Open questions 
� What is your view of this phase of a project? 
� How have your perception changed over time? 
� What could be improved with the management of ideas?  

(What is missing, what is abundant) 
� Do you want to add something? 
� Is it ok to come back with additional questions if necessary? 

 
Study 5: Idea portfolio 
Background question 

� Tell me about yourself  
(Educational background, time of employment, position) 

Open questions relating to a hand-over of ideas 
� Tell me about the hand-over of ideas (from project to line organisation) that you 

took part in  
(How did it happen, what happened before, what happened after) 

� What was your role in this hand-over? 
(Connection to idea, active or inactive, what was your key concern) 

� Which ideas were handed over to the product development project? 
(For all ideas: genesis, refinement and development) 
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� How did you select which ideas that should be included in the product 
development project?  
(Criteria, reasoning in the group, rationale) 

� Which ideas were handed over to the line organisation? 
(For all ideas: genesis, refinement and development) 

� How did you select which ideas that should be handed over to the line 
organisation?  
(Criteria, reasoning in the group, rationale) 

� What happened with remaining ideas? 
(Example of such an idea, genesis, refinement and development, reasoning in the 
group, rationale) 

� What will happen in the future? 
(When, how, who) 

� Tell me about a previous experience of an idea hand-over from a project  
(How was it conducted, responsible, documentation, what has worked, what has 
not worked) 

� What do you think is required to make such a hand-over successful? 
(Process, responsible, documentation, involvement of people, management) 

� What difference is there between ideas originating in projects and other ideas? 
(Relevance, maturity, degree of development) 

� Where should the responsibility to keep ideas alive remain? 
(In the organisation, at individuals, in systems) 

� What is important for keeping ideas alive? 
(Personalisation, Codification) 

� Is there something that I have forgotten to take into consideration?  
� Is it ok to return if needed?  
� Is there someone outside the project that I should talk to? 

 
 
 

 
 



Anna Karlsson, Nurturing Innovations 
 

 79 

Appendix B — Questionnaire 
Appendix B discloses the questionnaire, translated from Swedish to English, used in this 
research. The second part of the questionnaire is not disclosed for copyright reasons. 
Anonymity was guaranteed when the questionnaire was distributed. 

 
Part 1/3: Background questions 
 
State the interval in which you are born 

� 1986 or later 
� 1985 - 1981 
� 1980 - 1976 
� 1975 - 1971 
� 1970 - 1966 
� 1965 - 1961 
� 1960 - 1956 
� 1955 - 1951 
� 1950 or earlier 

 
State gender 

� Male 
� Female 

 
Specify your level of education 

� Secondary education 
� Upper secondary school 
� University 1-3 years 
� University 4-5 years 
� University > 5 years 

Other_________________�
 

Enter department affiliation  
(Drop-down list with 31 alternatives) 
If your department is not in the drop-down list, please state department affiliation here: 
________________________ 

 
If you work in a project at line function level, state the name of the project here:  
________________________ 



Anna Karlsson, Nurturing Innovations 
 

80 

 
 
State how many years you have worked at Sandvik Coromant (round up to a full year). If 
you have worked as a consultant (project employment, thesis work, etc.) and employee, 
then enter the total time:  
________________________ 
 
State approximately how many years total work experience you have (round up to a full 
year). Also include work experience not directly related to your current position:  
________________________ 

 
State the year you started in your current department (e.g. 2003) 
________________________ 
 
State the year you started in your current position (e.g. 2003) 
________________________ 
 
What type of position do you currently have? (Choose the answer option that you think 
best corresponds with your position) 

� Application engineer 
� Design automation engineer 
� Research engineer 
� Line manager 
� Product specialist 
� Product developer, design 
� Product developer, development 
� Project manager 

Other (please specify)___________________________�
 

Estimate roughly how you divide your time in Projus between knowledge development 
projects, product development projects, research projects and line operations. (Specify a 
percentage) 

 
Knowledge development projects (KDP)  _________________________ 

Product development projects (PDP)  _________________________ 

Research projects _________________________ 

Line operations _________________________ 

 
 
Part 2/3: Assessment of the creative climate 
Omitted for copyright reasons 
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Part 3/3: Questions concerning innovation, learning and work procedures. After you 
have answered the questions you will have the opportunity to give any additional 
comments 
 
Innovation is the process that aims to develop new products, services or ways of working 

 
What motivates you to be innovative? (free-text) 

 
With regard to the development of products, I have enough time to:  

     Fully disagree  Fully agree 
Identifying potential business 
areas 

� �� �� �� �� �� ��

Identifying problem areas � �� �� �� �� �� ��
Coming up with new ideas � �� �� �� �� �� ��
Implementing ideas � �� �� �� �� �� ��
 

With regard to the development of ways of working, I have enough time to:  
     Fully disagree  Fully agree 

Identifying problem areas � �� �� �� �� �� ��
Coming up with new ideas � �� �� �� �� �� ��
Implementing ideas � �� �� �� �� �� ��

 
With regard to the development of products, I have enough resources (capital, material, 
equipment, facilities and information) to: 

     Fully disagree  Fully agree 
Identifying potential business 
areas 

� �� �� �� �� �� ��

Identifying problem areas � �� �� �� �� �� ��
Coming up with new ideas � �� �� �� �� �� ��
Implementing ideas � �� �� �� �� �� ��
 

With regard to the development of ways of working, I have enough resources (capital, 
material, equipment, facilities and information) to: 

     Fully disagree  Fully agree 
Identifying problem areas � �� �� �� �� �� ��
Coming up with new ideas � �� �� �� �� �� ��
Implementing ideas � �� �� �� �� �� ��
 

What are the main obstacles for innovation at your organisation? (free text) 
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Fill in how well you think the description corresponds with your work situation: 
     Fully disagree  Fully agree 
In our group we get to spend 
time learning new things. 

� �� �� �� �� �� ��

I make sure I document my 
learning’s 

� �� �� �� �� �� ��

I make sure I share what I learn 
with my colleagues. 

� �� �� �� �� �� ��

I have developed a network that 
support me in my daily work 

� �� �� �� �� �� ��

I have developed a network that 
support me to develop new 
ideas 

� �� �� �� �� �� ��

 
Fill in how well you think the description corresponds with your work situation: 

     Fully disagree  Fully agree 
There is room to change 
established ways of working  

� �� �� �� �� �� ��

I continuously evaluate my work 
in order to find ways of working 
that save time and resources. 

� �� �� �� �� �� ��

There are clear procedures for 
how my work shall be 
performed. 

� �� �� �� �� �� ��

I follow the work procedures 
that currently exist 

� �� �� �� �� �� ��

We are free to develop our own 
work procedures 

� �� �� �� �� �� ��

 
Fill in how well you think the description corresponds with your work situation: 

     Fully disagree  Fully agree 
It is easy to postpone a delivery. � �� �� �� �� �� ��
I find it very difficult to get time 
to last for my work assignments 

� �� �� �� �� �� ��

Our projects generally have 
clearly defined goals. 

� �� �� �� �� �� ��

I experience that the space for 
innovation is delimited by set 
goals 

� �� �� �� �� �� ��

I am stimulated by ambitious 
goals 

� �� �� �� �� �� ��
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Skunk projects is a term used for idea development outside the regular project 
organisation (“own” projects that occasionally take place outside working hours, lack a 
project account and/or use other project accounts) 
 
Fill in how well you think the description corresponds with your work situation: 

     Fully disagree  Fully agree 
In my work group we are 
creative also outside projects 

� �� �� �� �� �� ��

We are good at exploiting ideas 
outside regular projects 

� �� �� �� �� �� ��

Here it is allowed, to some 
extent, work with skunk projects 

� �� �� �� �� �� ��

Skunk projects are important 
for innovation within our 
organisation 

� �� �� �� �� �� ��

I spend some time on skunk 
projects 

� �� �� �� �� �� ��

 
How much time during one year would you say that you spend on skunk projects or 
similar activities? __________________________ 

 
How many ideas have you listened to and accepted during the last year? 
________________________ 

 
How many own ideas have you discussed with your colleagues during the last year? 
________________________ 

 
When did you come up with your latest innovative idea? 

� In a knowledge development project (KDP) 
� Before the official start of a project 
� In the pre-study of a product development project 
� In the idea generation phase in a product development projects 
� In the conceptual design phase of a product development project 
� In the detailed design phase of a product development project 
� In the transfer to production 
� After completed product development project 
� The idea was not connected to a project, in this case, what happened to the 

idea? 
________________________ 
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The work procedures that currently exist support me in my work with:  
     Fully disagree  Fully agree 

Minor improvements in the 
work processes 

� �� �� �� �� �� ��

Major changes in the work 
processes 

� �� �� �� �� �� ��

Minor improvements in the 
product 

� �� �� �� �� �� ��

Major changes in the product � �� �� �� �� �� ��
 
Fill in how well you think the description corresponds with your work situation: 

     Fully disagree  Fully agree 
In general, my organisation 
has been successful at 
innovation 

� �� �� �� �� �� ��

We are successful in 
implementing new ideas to 
obtain results in my work unit 

� �� �� �� �� �� ��

There is room for thinking 
holistically in the 
development of new products  

� �� �� �� �� �� ��

In our group we have being 
innovative as an explicit 
objective 

� �� �� �� �� �� ��

During the past six months we 
have made efforts aimed at 
increasing the creativity in our 
group. 

� �� �� �� �� �� ��

 
In this text box you can add comments about the survey. If you do not wish to give any 
additional comments, click "Done" below. (free-text)  
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A vast number of studies analyze the effects of obstacles to innovation but often neglect the 
operational level in the organizational hierarchies, although this level is known to power innovation. 
This study explores how the operative level and first-level managers in two large R&D organizations 
perceive innovation obstacles. Beyond investigating the mere frequency of the obstacle, we also 
study their effect on employees’ innovation self-efficacy. While time-related obstacles are the most 
frequently identified ones at both firms, they are not significantly related to a decrease in innovation 
self-efficacy. Instead we find that obstacles referring to organizational culture, goals and strategies, 
as well as project portfolio management, are significantly related to lower levels of innovation self-
efficacy.  

Keywords: Obstacles to innovation; determinants of innovation; innovation self-efficacy; operational 
level 

1. Introduction 

It is well established that many companies rely on innovation in order to ensure their 
long-term survival. Moreover, achieving sustained innovation is particularly difficult for 
organizations with long histories of stable operations [Dougherty and Hardy, 1996]. One 
underlying reason is that these organizations are largely designed focus on and protect 
existing practices [Waters, 2000, Van de Ven, 1986] and therefore focus on stability 
[Stefflre, 1985], whereas innovation is dependent on  change.   

It is often up to the individual employee, alone or in groups, to generate, discuss, 
promote, modify and realize ideas [Scott and Bruce, 1994], thereby contributing to 
innovation [Amabile et al., 1996]. However, individuals often fail to implement their 
ideas due to innovation obstacles [Goepel et al., 2012]. Research has shown that if people 
believe that innovation is achievable, and work toward it, it can become a reality. The 
belief in one’s own ability to produce innovative outcomes is called innovation self-
efficacy  [Wang and Lin, 2012]. High innovation self-efficacy has been shown to 
enhance the persistence level of employees when encountering challenging situations  
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[Tierney and Farmer, 2002] and is positively related to innovation performance [Wang 
and Lin, 2012].  

Since innovation is powered in many respects by operational and middle levels of 
organizational hierarchies [Dougherty and Hardy, 1996] obstacles to innovation on this 
level can substantially affect innovation performance. Still, much of the literature on 
innovation obstacles is conducted at the organizational level [e.g. Hadjimanolis, 2003] 
and it is customary to use a single informer, often a manager, from each firm [Mellahi 
and Wilkinson, 2008], biasing this body of research toward management issues. A lot of 
studies have examined determinants of innovation, including both enablers and obstacles, 
but the findings with respect to their effects are inconsistent [Uzkurt et al., 2013].  

The aim of this study is to analyze not only the frequency but the effects of obstacles 
to innovation as perceived at the operational level of the organization. To achieve this 
aim, testimonies of obstacles to innovation by R&D employees in two large mature firms 
are used and innovation self-efficacy is used as a dependent variable to measure their 
effect.  

2. Theoretical exposition 

Innovation can be both encouraged and discouraged by the presence or absence of factors 
important to innovation performance, so called determinants of innovation. This paper 
focuses on when these factors hinder or in other ways negatively influence the successful 
progress of innovation, i.e. when they become obstacles to innovation [Goepel et al., 
2012].  

2.1.  Obstacles to innovation at different levels of analysis 
Obstacles to innovation can be considered at various levels, i.e., individual, group, firm 
and inter-organizational, as well as the regional/national level [Hadjimanolis, 2003]. The 
level studied will bear consequences for the obstacles that are identified [Anderson et al., 
2004] and the ability to counteract them. For example, from a company perspective, 
external factors are often beyond the control of the firm whereas internal factors tend to 
be more controllable [Ariss and Deilami, 2012].  

According to Goepel et al [2012], sources of innovation barriers can be twofold. 
Either they are constituted by organizational structural elements (e.g., administrative 
rigidities, insufficient flow of information or lack of inter-functional integration), or they 
adhere to actions of other individuals involved in the innovation process (e.g., limited 
communication, resistance to change or a coercive leadership style) [Goepel et al., 2012]. 
Much of the literature on obstacles to innovation is concerned with the organizational or 
firm level [Hadjimanolis, 2003]. These studies bring up issues relating to financial or cost 
factors, knowledge factors, technology and market barriers, risk aversion, social and 
cultural barriers, structure, strategy, high workload, etc. [e.g. Huang and Chi, 2013, 
D’Este et al., 2012, Mellahi and Wilkinson, 2008, Galia and Legros, 2004, Bond and 
Houston, 2003, Salaman and Storey, 2002, Ren, 2009]. In contrast, research at the 
individual level has revealed that R&D experiences lack of resources, lack of internal 
cooperation and lack of goal clarity as major barriers to innovation. Sources that refer to 
obstacles to innovation at the individual level tend to mention ‘softer’ factors – such as 
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culture and climate, top management support and the individual employee’s innate 
creative skills and ability [Uzkurt et al., 2013] more often. Ahmed [1998] goes so far as 
to say that culture is the primary determinant of innovation and lists some typical 
organizational barriers encountered by individuals: self-imposed barriers, unwarranted 
assumptions, thinking that there is only one correct answer, failure to challenge the 
obvious, pressure to conform and fear of looking foolish.  

However, barriers at the firm level are also encountered by individuals in the 
organization and can therefore also be experienced as obstacles at the individual level. 
Consequently, while many studies are designed to study organizational innovation at a 
certain level of analysis, large overlaps between the obstacles exist. For example, a study 
of technical visionaries at large firms identified company structure and culture as 
demotivating factors [Hebda et al., 2012], whereas other studies assign such factors to the 
organizational level [Anderson et al., 2004]. However, factors that may appear beneficial 
for innovation at the individual level may actually harm the innovative ability of the 
overall firm. A clarifying example is provided by the idea of an ambidextrous firm 
presented by O’Reilly and Tushman [2004]. At an ambidextrous firm, continuous 
innovation is achieved by an organizational separation of the firm’s exploratory and 
exploitative initiatives. The underlying reason is that some of the mechanisms that aid 
exploratory activities, such as innovation, are negatively connected to aspects of 
exploitation of existing capabilities and vice versa [Levinthal and March, 1993]. 
Arguably, the individuals working with more exploitative tasks will experience more 
barriers to innovation, whereas this could still be the wise choice for the organization’s 
long-term survival. Another interesting contribution to the field is the finding that some 
obstacles powerfully deter organizations from engaging in innovation whereas other 
obstacles are rather a sign of high innovation levels. In other words, the more a firm 
becomes engaged in innovation, the more likely it is to experience obstacles [Galia and 
Legros, 2004].  

2.2.  Relationship between obstacles and performance 
The relative importance of obstacles to innovation is difficult to quantify since only a few 
sources have presented an order of importance or ranking of different obstacles. 
Moreover, in these sources, relative importance is often based on frequency rather than 
effect. For example, Rivas and Gobeli [2005] identified the top five barriers to innovation 
at Hewlett and Packard as lack of resources, difficult in processing experiments at the 
factory, lack of process capable equipment, undefined market planning and multi-site 
projects. Their ranking was based on the number of respondents who brought up the 
obstacle during interviews, i.e. frequency. A frequency measure was also used in a study 
of demotivators experienced by technical visionaries [Hebda et al., 2012]. The results of 
the study revealed that technical visionaries are most often demotivated by poor 
management and company structure, followed by awards, rewards and recognition, as 
well as process. In this study the measure of importance was the number of times a 
demotivator was mentioned in the interviews, i.e. a frequency measure. 

Still, some recent studies linking innovation obstacles to performance can be found in 
the literature. Huang and Chi [2013], in their study of mangers’ perception of barriers to 
innovation, include both the frequency and impact on the firm’s innovation performance  
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as measured by the number of new products developed and accredited. Frequency listings 
revealed that insufficient financial support (69.5%) was identified as the most common 
barrier, whereas weaknesses in the internal motivation system were ranked fourth at 28%, 
right after lack of high quality technical staff at 44.5% and excessive risk at 62.8%. When 
it came to effect, however, only two of the studied variables had a significant impact, 
namely lack of innovation awareness and lack of clear innovation goals [Huang and Chi, 
2013]. The top barriers in the frequency listing differed from the barriers that had a 
significant impact on innovation performance. This study, however, used managers as 
single informers from the firms and can therefore not account for obstacles experienced 
at the operational level.  

2.3.  Believing in the organization’s ability to innovate 
According to Waters [2000], barriers to innovation can be overcome by individual or 
collective commitment. Self-efficacy deals with the perceived capacity to produce a 
desired outcome [Bandura, 1977] and refers to the persistence level that employees 
demonstrate when encountering challenging situations [Tierney and Farmer, 2002]. In 
fact, the higher the levels of self-efficacy, the better an individual performs [Bandura, 
1997]. Hence, although a suitable and accessible measure of innovation accepted by the 
innovation management community is yet to be found, we can gain important insights by 
studying its antecedents, such as innovation self-efficacy.  

Innovation self-efficacy is defined as the belief in one’s ability to produce 
innovations and has been shown to be positively related to innovation performance 
[Wang and Lin, 2012]. Moreover, individuals who are more confident of their abilities to 
innovate can form more positive beliefs about opportunities that other people miss 
[Grégoire and Shepherd, 2012]. Innovation self-efficacy, therefore, provides a measure 
that has interesting implications for actual performance. In this paper, innovation self-
efficacy has been defined as the individual’s judgment that the organization is capable of 
producing innovative outcomes.  

2.4. Research objective 
As shown in the theoretical exposition, many studies have examined determinants of 
innovation. However, the findings with respect to their effects are still inconsistent 
[Uzkurt et al., 2013]. The literature on obstacles to innovation, i.e. when these 
determinants hinder or in other ways negatively influence the successful progress of 
innovation, is also extensive and includes studies in a large number of different contexts, 
industries and levels of analysis. The literature that offers an order of importance or 
ranking of the obstacles or that links obstacles to the performance of the organization is, 
however, much smaller and often neglects to include the operational level. Instead these 
studies commonly use single informers, often managers [Huang and Chi, 2013], despite 
the fact that the operational and middle levels of organizational hierarchies often power 
innovation [Dougherty and Hardy, 1996]. Moreover, in the few cases that include the 
operational level of organizations, the dataset is often small [Hebda et al., 2012, Rivas 
and Gobeli, 2005] The actor-based view of the organizational innovation process is 
therefore a promising area for future research [Goepel et al., 2012].This study aims to 
contribute to existing literature by investigating not only the frequency but the effect of 
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obstacles to innovation as perceived at the operational level of the organization. To 
achieve this, the following two research questions are proposed and explored:   
 

RQ1: What obstacles to innovation are most frequently identified among first-level 
managers and employees working at the operational level? 
RQ2: What obstacles to innovation affect employee’s innovation self-efficacy? 
How do the identified obstacles to innovation relate to employee innovation self-
efficacy? 

3. Research methods 

To address the stated research questions, the testimonies of a large number of R&D 
employees at two firms is analyzed using the eleven determinants of innovation proposed 
by Crossan and Apaydin [2010] as an analytical framework.  

3.1. Case descriptions and sampling procedure 
The data used in this study come from the R&D units of two large industrial 
organizations. Both companies are active in mature industries, are multinationals and 
have a history that goes back more than 100 years. As a result, these companies are prime 
examples of organizations with long histories of stable operations and should therefore be 
struggling with achieving sustained innovation [Dougherty and Hardy, 1996]. 
Consequently, individuals in the organizations ought to encounter obstacles to 
innovation. For demographics of the two case companies, see Table 1.  

Table 1: Demographics of the two case companies 

 Company A Company B 

No. of employees More than 35,000 More than 45,000 
Industry Automotive Engineering 

Age of company Approximately 100 years Approximately 150 years 
   

Positions of respondents Engineers or others working on 
development, pre-development, 

testing and field quality induced re-
design. Line, project and process 

managers. 

Engineers or other working on 
product development, product 

management, application 
development, design automation or 
research. Line and project managers 

Respondents’ average length of 
employment at the company 

8.9 years 12.2 years 

 
Of all the respondents, 17.6% were managers or project managers with the largest 
proportion of the workforce, engineers, accounting for 48.6%. Both companies focus on 
product development, although not excluding other types of innovations, such as 
processes and services. Company A is active in the automotive industry, whereas 
Company B is part of a large engineering group and supplies tools to the metalworking 
industry. Product complexity and customers (business-to-consumer vs. business-to-
business) differ between the companies. Other distinguishing features are that Company 
B has employees who have worked there longer, launches new products only twice a year  
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at fixed intervals and has a more project-oriented organization than Company A. 
Company A has a relatively strong line organization. None of the organizations have a 
separate research or innovation unit, thus relying on the whole organization to produce 
innovative outputs.  
A total of 609 individuals responded to the questionnaire, 343 of whom submitted text 
answers to the open-ended question on obstacles to innovation used in this study. The 
proportion of respondents who answered the question was higher at Company B (75.2%) 
than Company A (51.6%), see  
Table 2. 

Table 2: Overview of questionnaire responses 

 Scale Both companies Company A Company B 

Total no of respondents (listwise valid) 609 488 121 

Percentage of responses  100.0% 80.1% 19.9% 

No. of text answers  343 252 91 

Submission of text answer Dummy 56.3% 51.6% 75.2% 

3.2. Data collection and variables 
Data were collected by means of an online questionnaire, distributed by e-mail in fall 
2011. In total 852 respondents received the questionnaire (667 at Company A and 185 at 
Company B).  

The questionnaire was structured as follows: first, a section consisting of 11-12 
statements regarding background variables, followed by 50 statements assessing the 
creative climate according to Ekvall [1996], and third a number of statements covering 
learning, work routines and innovation (25 in Company A and 52 in Company B). Only 
two items from the questionnaire were used in this particular study, both from the third 
section of the questionnaire. First, the open-ended question “What are the main obstacles 
to innovation at your organization?” was used as the independent variable. The 
dependent variable, i.e. Innovation self-efficacy was measured by means of the following 
7-point Likert statement: “In general, my organization has been successful at 
innovation.” This statement has been used in previous studies as an innovation measure 
[Isaksen and Ekvall, 2010]. From this point on, Innovation self-efficacy is written in 
italics with the first word capitalized whenever referring to the variable. The same 
approach is used for the obstacles.  

3.3. Data Analysis 
In an exhaustive literature review of innovation, Crossan and Apaydin [2010] 
summarized factors that affect innovation in a multi-dimensional framework consisting of 
eleven determinants (Figure 1). Their framework on innovation includes individual, 
group and firm level perspective but excludes determinants at an analytical level that is 
higher than the firm. This framework was compared to other frameworks on innovation 
determinants and innovation obstacles [Thamhain, 2003, Cooper, 2005, Hebda et al., 
2012, Bond and Houston, 2003, Galia and Legros, 2004, Ahmed, 1998] by performing a 
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brief test of categorizing comments from the questionnaire. Finally, it was concluded that 
the framework by Crossan and Apaydin [2010] had the clearest explanation of 
determinants and the most comprehensive framework, making it possible to fit a large 
proportion of the comments into the framework. The description of each determinant, as 
written by Crossan and Apaydin [2010], was turned into a coding scheme. 

In brief, the overall coding process was performed as follows. All text answers were 
divided into independent coding elements. These coding elements were then categorized 
according to the framework described above. This resulted in two categories for each 
determinant, i.e. present or not present. The consequent dummy variable, for each 
determinant, was thereafter entered as data for each respondent.  

After that, a statistical analysis was performed to analyze whether there were 
differences in Innovation self-efficacy between respondents who had identified a certain 
determinant and those who had not (see Figure 1). 

 

 
Figure 1: Methodological workflow and statements used in the study. Determinants provided by Crossan and 
Apaydin (2010) 

The coding of the text answers was performed independently by the authors of this paper 
in three rounds. First, since one text answer could point to several obstacles, the 334 text 
answers were divided into a total of 641 independent coding elements. Inter-rater 
reliability in the division into coding elements was 86%. In the second round, a coding 
scheme based on the 11 determinants of organizational innovation provided by Crossan 
and Apaydin [2010] was used to categorize the coding elements (Figure 1). After pilot 
coding, it became clear that additional categories needed to be added. Consequently the 
coding of text answers could be categorized in either of the eleven determinants or as E 
(survey feedback), V (Vague/too little information to categorize), P (positive comments), 
or NA for answers listing obstacles to innovation that did not fit into any of the pre-
defined determinants. It was also decided that if one rater assessed a coding element as 
vague (V) or not applicable (NA) and the other rater could fit the coding element into one 
of the eleven determinants, the coding element should be coded as that determinant. The 
inter-rater reliability in the second round of coding was 74%. Finally, a consensus rating 
was achieved through discussion of coding elements that were rated differently.  

After coding, the distribution (frequency) of the identified obstacles became clear. In 
order to control for multicollinearity among the variables, a Pearson correlation analysis  
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was performed. Finally, to study the relationship between obstacles and Innovation self-
efficacy, independent sample t-tests were performed for each of the determinants. The 
independent samples were attained by dividing the population into groups of those who 
had identified a specific determinant and those who had not.  

3.4. Methodological assumptions and validity 
The framework provided by Crossan and Apaydin [2010] handled the majority of the 
comments provided by the respondents, since all determinants (at both companies) 
received comments referring to each determinant. This in turn validates its use as an 
analytical framework. 

Moreover, not all respondents who received the questionnaire answered the open-
ended question on which this study is based. Therefore, an independent sample t-test was 
chosen as the analytical method. This type of analysis contrasts the mean of the 
dependent variable for two groups, often comparing a group under intervention with a 
control group. In the present study, all respondents who did not reply to the open-ended 
question, together with the respondents who identified obstacles not under analysis 
served as the control group. However, the underlying reason for not answering the open-
ended ended question can differ among respondents. Either no barriers were perceived by 
the respondent or there was a reluctance to answer the question per se. One weakness of 
the study is that we cannot know for sure that all respondents in the control group chose 
not to answer the question because they did not experience the particular obstacle. There 
is also a risk of violating the assumption of a representative sample, especially if the 
sample in either group is small. Therefore, it was decided that categories for which five 
or fewer coding elements were identified at each company should be dropped from 
further analysis (e.g., Upper echelon theory).  

Finally, it should be mentioned that each of the two authors is employed at one of the 
case companies. This means that they have a strong affiliation to, and knowledge of, each 
company. The main strength of this lies in their ability to understand the responses to the 
questionnaire since some comments referred to internal processes and systems. It also 
helped in analyzing the results, which could be put in the context of what the authors 
know about current practice, product characteristics and ongoing projects. However, this 
involvement with the companies under study can also lead to a lack of objectivity and 
bias. These issues were counteracted by the adoption of an outsider perspective by the 
author not affiliated with the particular company.  

4. Results of the statistical analysis 

The dependent variable, innovation self- efficacy, was measured using a Likert scale in 
seven increments. An overview of the descriptive statistics of this variable can be found 
in Table 3. 
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Table 3: Descriptive statistics of the dependent variable 

 Scale 
Both 

companies Company A Company B 

Innovation self-efficacy 1-7 Likert 4.72 4.74 4.65 

Innovation self-efficacy (std. dev.)   1.35 1.32 1.47 

4.1. Frequency of obstacles 
The great majority (82.8%) of the identified coding elements could be fit into the 
framework provided by Crossan and Apaydin [2010]. In total, 28 coding elements were 
categorized as either survey feedback or positive feedback. Of this group, 11 respondents 
did not mention obstacles to innovation. Consequently, these individuals were dropped 
from the group of people who mentioned determinants, leaving 332 respondents who 
submitted text answers that were relevant for our analysis. Moreover, not all responses 
could be categorized into the existing framework, and 22 coding elements (6.6%) were 
identified as Not applicable (NA). These coding elements referred to the physical 
environment, compensation, diversity in terms of academic background and gender, etc. 
Each of the categories contained very few comments, the largest groups related to 
diversity (n=5) and the physical work environment (n=5). This was regarded as too few 
to use as a representative sample and they were consequently omitted from the statistical 
analysis. Seven of the coding elements (2.1 %) were regarded as impossible to interpret 
(V), often due to comments that used only a few words to describe the obstacle.  

The most commonly identified obstacle for both companies was Resource allocation, 
followed by Structures and systems, Organizational learning, and Project portfolio 
management. However, the identification rate of Structures and systems and 
Organizational learning was higher at Company B than Company A. The same pattern 
can be seen for Organizational culture. In contrast, a larger percentage of those at 
Company A who submitted a text answer identified Resource allocation and Project 
management than those at Company B. In Figure 2, an overview of the proportion of the 
group of respondents who submitted text answers and who identified each obstacle is 
presented. Note that one text answer could be coded into several determinants.  
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Figure 2: The percentages reflect the proportion of respondents who commented on the specific determinant. 
Note that one respondent could bring up several determinants. 

4.2. Correlation of variables 
The Pearson correlation matrix presents the correlation coefficients between determinants 
and the dependent variable as found in Appendix A. All determinants are dichotomously 
coded and, in instances of two dichotomous variables being correlated, the matrix 
displays the Phi coefficient. The highest correlation can be found between obstacle 
category one, Upper echelon theory, and obstacle category two, Goals & strategies 
(0.157). None of the correlation coefficients are high enough to indicate risk for 
multicollinearity.  

4.3. Relationship between obstacles and Innovation self-efficacy 
The results of the independent sample t-test show that the identification of only a few 
obstacles is associated with a significant difference in Innovation self-efficacy (Table 2). 
At Company A, identification of problems related to the top management team’s 
willingness and ambition to be innovative, mission, goals and strategies, as well as 
organizational culture was significantly related to lower levels of Innovation self-efficacy. 
However, the first obstacle category, Upper echelon theory — as already explained — 
was dropped from further analysis due to the low number of individuals who had 
identified that specific obstacle (n=3). In the case of Goals & strategies, the average 
score on Innovation self-efficacy for those who had identified the obstacle was 3.94 (SD 
= 1.35), as opposed to an average of 4.77 (SD = 1.31) for those who had not identified 
that specific obstacle (t(486) =-2.62  p = 0.009). In the case of respondents who had 
identified the Organizational culture as an obstacle, the average score on Innovation self-
efficacy was 3.93 (SD = 1.27), as opposed to 4.79 (SD = 1.31) for the control group 
(t(486) = -3.39, p = 0.001). 

At Company B, the only significant difference between groups could be found among 
those who had identified the obstacles Project portfolio management. The respondents 
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who had identified this obstacles scored an average of 2.67 (SD = 1.37) on the variable 
Innovation self-efficacy, as opposed to an average of 4.76 (SD = 1.40) for those who had 
not identified that as an obstacle (t(119) = -3.57, p = 0.001).   

Table 4: The results of the independent sample t-test, comparing the score on Innovation self-efficacy for 
respondents who identified specific obstacles with those who have not identified the same obstacle 

Company A Company B 

Identified determinant   n Mean 
Std.  
Dev n Mean 

Std.  
Dev 

  

Upper echelon theory Yes 3 2.67 2.08 ** 2 3.50 0.71 
No 485 4.75 1.31 119 4.67 1.47 

Goals & strategies Yes 18 3.94 1.35 ** 9 4.67 0.71 † 
No 470 4.77 1.31 112 4.65 1.51 

Structures & systems Yes 35 4.51 1.36 28 4.50 1.53 
No 453 4.76 1.32 93 4.70 1.45 

Resource allocation Yes 121 4.64 1.32 34 4.88 1.39 
No 367 4.77 1.32 87 4.56 1.49 

Organizational learning Yes 37 4.49 1.48 26 5.04 1.15 † 
No 451 4.76 1.31 95 4.55 1.53 

Organizational culture Yes 28 3.93 1.27 ** 19 4.63 1.30 
No 460 4.79 1.31 102 4.66 1.50 

Initiation & decision making Yes 14 4.43 1.28 9 4.56 1.33 
No 474 4.75 1.32 112 4.66 1.48 

Project portfolio management Yes 24 4.67 1.24 6 2.67 1.37 ** 
No 464 4.75 1.33 115 4.76 1.40 

Development/implementation Yes 7 4.14 1.57 9 4.44 1.01 
No 481 4.75 1.32 112 4.67 1.50 

Project management Yes 46 4.46 1.24 15 4.67 1.18 
No 442 4.77 1.33 106 4.65 1.51 

Commercialization Yes 1 6.00 1 5.00 
  No 487 4.74 1.32 120 4.65 1.47   

† Equal variances not assumed. *p<0.05, **p<0.01 

4.4. Further exploration of significant obstacles 
Four different groups of obstacles in this study had a significant relationship with the 
Innovation self-efficacy variable. Of these four groups, one was only identified by three 
individuals and was therefore excluded from further analysis. A deeper analysis of the 
comments connected to the remaining three groups is presented below. 

4.4.1. Goal setting and goal dynamism 

Respondents from both companies mentioned obstacles related to strategic aspects, as 
illustrated by the following quote: “I believe you need a technical vision to have 
something to power your work, e.g. what you want to accomplish in a certain 
technological area. If you have a vision you will be forced to be innovative to reach that 
vision.” Another person stated that the largest obstacle was related to the fact that “we do  
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not spend time identifying areas where we need to make big improvements. Everything is 
treated the same way.” The two companies, however, differed in certain aspects, which 
could explain why this group of obstacles was significantly related to Innovation self-
efficacy at Company A, but not at Company B. At Company A, a large percentage of the 
comments that were related to goal setting mentioned project goal setting and changing 
project goals, whereas none of the respondents at Company B mentioned this issue. 
Respondents from Company A said that “the focus of the project changes quite often” 
and that “unclear, insufficient, and constantly changing project definitions” are the 
sources of obstacles to innovation.   

4.4.2. Organizational culture and risk-taking 

In the determinant group Organizational culture, several respondents from both 
companies highlighted aspects related to a negative atmosphere in the group or the lack 
of encouragement, such as: “Sometimes you run into the attitude that ‘this will never 
work’ or ‘we already tried that.’” Others said that there is a lack of open-mindedness or 
joy at the workplace. There was, however, one type of comment that was only aired at 
Company A, the company at which a significant relationship with Innovation self-
efficacy could be seen. These comments dealt with risk-taking, or more specifically 
unwillingness to take risks. One respondent stated that: “the largest obstacle in my 
opinion is that it is difficult to take the time to develop ideas that are related to higher 
risks. It is easy to pick solutions we already know a lot about in order not to jeopardize 
the delivery date.” Other respondents simply said that the greatest obstacle is the “lack of 
courage” or “the fear of taking risks”.  

4.4.3. Project portfolio management 

In the analysis of the text answers categorized as related to Project portfolio 
management, it was more difficult to discern any clear differences between the two 
companies. In general, comments in this category related to the fact that most of the 
available time was spent in the industrialization phase of product development, whereas 
pre-development attracted less attention. For example, one respondent said: “You need 
separate processes for innovation and product development. When you enter the 
industrialization phase you are under so much pressure to deliver and to progress in the 
project that there is no space for innovation.” Respondents at Company B were 
concerned that the project portfolio was deliberately filled with incremental projects, 
whereas respondents from Company A felt that poor planning and lack of proactiveness 
had led to this imbalance. This analysis is, however, based on a small number of text 
answers and any conclusions should be drawn with caution.  

5. Discussion 

This paper has analyzed the relationship between the identification of a number of 
obstacles to innovation and employee belief in the organization’s ability to innovate, i.e. 
their innovation self-efficacy. The study also focused on the operational level of the two 
R&D organizations studied. The results reveal some interesting observations in terms of 
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differences between the obstacles that are most commonly identified and those that are 
most strongly related to the Innovation self-efficacy. Overall, it is interesting to discover 
that the obstacles mentioned most often are not those that have a significant effect on the 
innovation measure. This is similar to the results found by Huang and Chi [2013], 
although they were at the organizational level. As data from the two organizations were 
collected, it became apparent that both the frequency and effect of the obstacles differed, 
with one exception; the most frequently identified obstacle at both companies was 
Resource allocation, including slack resources, etc. However, this obstacle was not 
significantly related to Innovation self-efficacy at either of the companies. This result 
indicates that resource allocation is perceived as an important obstacle to innovation by 
many individuals at the operational level, but that it has little effect on the individual’s 
judgment of the organization’s ability to innovate. That there is no significant 
relationship with the dependent variable may, however, have several different 
explanations. First, the non-significant results may be a sign that this obstacle to 
innovation is also perceived (although not explicitly stated) by the reference group. This 
could, of course, be the case for each of the obstacle categories. Second, lack of time for 
innovation activities or the scarcity of other resources may simply not affect innovation. 
Previous research has shown that lack of time can lead to high levels of creativity under 
certain conditions [Amabile et al., 2002] and increase new product success [Chen et al., 
2012]. A third possible explanation is that the fact that many people in the organization 
perceive a lack of resources right now does not affect innovation performance for another 
few years. The product development cycle time at the two companies was several years.  

The obstacles that were significantly related to Innovation self-efficacy dealt instead 
with aspects of goal setting, organizational culture and management of the project 
portfolio. In the case of organizational culture, the relationship confirms previous 
research. Culture has been brought up in earlier research, not only as an important 
obstacle to innovation, but as an obstacle that affects other aspects of the organization 
and thereby innovation [Smith et al., 2008]. Comments in the questionnaire also indicate 
that individuals who spread negative attitudes among their coworkers can have a heavy 
impact even though the attitudes are not accepted as truth. Company culture was 
identified as a demotivator for technological visionaries in the study by Hebda et al. 
[2012]. Other obstacles might need to reach a critical mass before they start having a 
negative impact, whereas negative attitudes and cultural aspects may have major 
consequences even in small numbers.  

In the case of Goal & strategies, which was significant at Company A, it could be 
related to the fact that the product category developed at the company is highly complex, 
demanding close coordination across the organization. Ever-changing project goals lead 
to lack of direction and a high risk of rework, which may help explain why respondents 
rate the organization’s ability to innovate lower than those who do not experience unclear 
or shifting project goals. At Company B, products have fewer parts and can be developed 
by smaller teams, which would logically lead to less sensitivity to project goals having 
been changed. The effects we see may also be symptoms of a converse relationship. 
Large projects that develop a compound product would logically be forced to change 
their goal more often and later in the process, as a lot of learning takes place during the 
course of the project.  
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The analysis of the responses related to Project portfolio management, which was the 

third significant category, is also related to goal setting and innovation ambition. While 
many comments at Company A in the Goals & strategies category concerned a lack of 
innovation ambition or a technical vision, similar comments at Company B were 
packaged as comments on the management of the project portfolio. The results we see in 
those two categories may be symptoms of the same lack of innovation ambition. In other 
words, deliberately filling the portfolio with incremental projects signals a lack of 
innovation ambition at the company and can thereby affect an employee’s faith in the 
organization’s ability to produce innovations. To summarize, a lack of innovation 
awareness and innovation goals, shown to have a negative effect on number of new 
products developed and accredited [Huang and Chi, 2013], also shows itself in the 
preceding innovation process, for example in the form of an unbalanced project portfolio. 

5.1. Implications for theory and practice 
In contrast to much of the innovation research that has been conducted at the firm level, 
this paper adds to our knowledge of how the operational level and first-level management 
perceive obstacles to innovation, and how this relates to their innovation self-efficacy. 
The results show not only the obstacles that are most often brought up are important for 
innovation. A managerial implication of this study is therefore to be aware of this fact 
and to counteract not only the obstacles that are most frequently mentioned, but those 
identified by a few individuals that may heavily affect innovation, for example 
demeaning comments that affect organizational culture. Another managerial implication 
stems from the fact that resource allocation was the most oft-mentioned obstacle at both 
companies. This underscores the fact that the way resources are allocated by the 
organization is interpreted by employees as a sign of how the organization views 
innovation and how it is prioritized, even though it does not have any significant 
relationship to innovation self-efficacy.  

From a research point of view, this study also shed light on the fact that study design 
should be sensitive to the fact that innovation is perceived differently from person to 
person, which affects local innovation practice. The customary practice of using a single 
informer from each firm, often a manager, should therefore be exercised with caution. In 
addition, firms differ, and while research should search for generalizable results and 
universal knowledge, we must remain responsive to the many contingencies that 
determine whether we can expect the same effects across organizations or not.  

6. Limitations and future research 

Because the innovation determinants by Crossan and Apaydin [2010] were used as an 
analysis framework in this study, it is limited to internal obstacles to innovation, as 
perceived by the operational and first level management level of organizations. However, 
external obstacles can also affect a firm’s capacity to innovate and should therefore be 
considered in future research. Moreover, an actor-based view of innovation [Goepel et 
al., 2012] was adopted through using data in the form of text answers to an open-ended 
question. Through this research design, it was possible to extract a wide array of 
obstacles to innovation, because no limiting choices biased the perceptions of the 
respondents when collecting the data. Instead, the respondents could freely answer the 
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question based on their experience of the situation. However, coding of the answers by 
the researchers may have introduced biases, although great effort was made to avoid it. 
Another limitation of the study stems from the low number of comments that referred to 
certain determinants, such as Upper echelon theory. For the sake of reliability, these 
comments were eliminated from further analysis, although this determinant was 
significantly related to the dependent variable. Future research should therefore aim to 
find larger datasets.  
Finally, the issue of common method bias is a potential risk in this study since each 
respondent submitted answers for both the independent and dependent variables 
[Podsakoff et al., 2012]. While this is a fairly common procedure in studies of this kind it 
could potentially inflate or deflate actual correlations, thereby biasing the results 
[Podsakoff et al., 2003, Podsakoff et al., 2012]. Two remedies have been used to 
minimize the effects of this measurement procedure. First, the independent and 
dependent variables use different response formats [Podsakoff et al., 2003]. The 
independent variables originate from an open-ended question, whereas the dependent 
variable is measure by means of a Likert-like scale. This reduces the risk that the 
respondents try to use clues in previous questions in order to answer the next question in 
a similar manner [Podsakoff et al., 2003].  Second, the two questions did not follow each 
other in the questionnaire, meaning that the respondent had answered several questions in 
between the two questions of focus in this study. This reduces the risk of consistency 
motifs and demand characteristics [Podsakoff et al., 2003].  

7. Conclusions 

Despite the fact that many studies have examined determinants of innovation; the 
findings with respect to their effect are still inconsistent [Uzkurt et al., 2013]. This paper 
has focused on the negative side of determinants of innovation, i.e. when they become 
obstacles. The analysis included the relationship between perceived obstacles and the 
individual’s innovation efficacy, in this study conceptualized as their perception of the 
organization’s ability to produce innovative outcomes. Moreover, this study contributes 
to the body of knowledge in the field by focusing on the under-researched operational 
perspective.  

We found that the most frequently mentioned obstacle by far at both companies dealt 
with resource allocation and lack of time. Significant relationships, however, were only 
found between an employee’s Innovation self-efficacy and obstacles related to 
organizational culture, how the firm works on goal setting, and obstacles related to the 
project portfolio. It should be noted that significance was not the same across the two 
cases. These findings make it clear that a high frequency of obstacles does not necessarily 
indicate that they are having a major effect. For example, time pressure and other 
obstacles that are experienced on a day-to-day basis are likely to be reported more 
frequently than others. However, obstacles that are experienced less often, or at critical 
points in the innovation process, can have a larger impact on innovation.    
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As an initial idea is unrealised, unproven and untested, the development of an idea can be 
resembled to going into a maze. 
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Ideas and concepts are the carriers of innovation, which many regard as a critical source
of competitive advantage. At the same time, an initial idea is untested and unrealized,
i.e., it is always surrounded by a lack of knowledge. The purpose of this paper is to
investigate how different types of ideas develop and interact with knowledge, by
focusing on remediating activities performed by design teams. Results are based on a
retrospective interview study involving respondents from eight projects, all selected for
their high degree of innovativeness. The analysis emphasized two types of ideas
(product ideas and concept ideas) and three spaces of design knowledge (the why-
space, the what-space, and the how-space). The results reveal two possibilities: either
the content of the knowledge space differs depending on the type of idea, or different
knowledge spaces exist. Moreover, activities conducted to improve the idea have
different characteristics depending on the type of idea. It is thus important to
distinguish between different types of ideas and to choose corresponding mitigation
activities to support idea development.

Keywords: idea development; product ideas; concept ideas; knowledge spaces;
innovative projects

1. Introduction

Innovation is regarded as a critical source of competitive advantage (Tidd, Bessant &

Pavitt, 2001); in some cases, it is described as a necessity for even staying in the

marketplace (Kline & Rosenberg, 1986). As such, innovation relies on both knowledge

(Chakrabarti, 2013) and new ideas (Hansen & Andreasen, 2005). However, an idea can be

defined as “‘something’ that is unrealized, unproven, or untested” (Gurteen, 1998, p. 6).

This means that new ideas are connected to a lack of knowledge, and that the innovation

process is about finding or developing this knowledge to realize the idea (Waters, 2000).

In design, this is often achieved by using ideas, i.e., concrete solutions believed to make a

difference, as a means to explore and develop an understanding of the problem and its

solution (Cross, 2004). By doing so, the designer explores two conceptual spaces:

a “problem space” and a “solution space” (Wiltschning, Christensen & Ball, 2013).

Moreover, previous research has shown that different types of ideas exist (Langrish, 2004;

Nilsson, Elg & Bergman, 2002). Still, little attention has been placed on how different

types of ideas and knowledge spaces are interconnected.
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The purpose of this paper is to investigate how different types of ideas develop and

interact with knowledge, through a retrospective study of successful projects. The projects

studied come from diverse business areas of the Sandvik group, and have all received

awards for their innovativeness. The focus is on innovative projects because innovation

implies the creation of something new (Garcia & Calantone, 2002), thereby requiring a

higher degree of new knowledge than projects of a more incremental character. Although

the idea of studying successful projects (Gish & Hansen, 2013) or designers (Cross &

Cross, 1996) is not new, this study complements previous studies by its specific focus on

the interplay between different types of ideas and knowledge spaces. It is believed that an

increased understanding of this interplay will make it possible to provide guidance to

designers regarding specific tasks and tools.

2. Theoretical framework

This section will present background on the process of innovation in product development,

where the team constantly iterates and explores both the problem space and the solution

space. Thereafter, the importance and role of knowledge in design is highlighted before the

use of the term idea in innovation is further looked into, followed by a distinction between

different types of ideas. Finally, an exposition of idea development is provided.

2.1. The engineering design process

In development projects of a more explorative character, where no standard strategies

exist, designers often propose and test problem/solution structures (Dorst & Dijkhuis,

1995). This is often done through a constant iteration of analysis, synthesis and evaluation

between two notional design spaces, i.e., the problem space and the solution space (Dorst

& Cross, 2001). Schön (1983) uses the terms problem setting and problem solving to

describe activities and insights connected to the mentioned spaces.

An important part of the problem setting process is creating a shared understanding of

the problem, thus providing a common ground for the boundaries, rules, and needs of the

product, though not necessarily agreement about which solutions to achieve. This common

ground can be set and reset throughout the project as new knowledge is acquired (Clark &

Brennan, 1991). In contrast, the problem-solving capability of a group refers more to the

understanding of the problem and their agreement (Ottenheijm, van Genuchten & Geurts,

1998). A group with a high level of understanding and a good degree of agreement can

take effective and efficient action on a problem.

Also, the design thinking literature emphasizes that it is beneficial to view design as an

iteration between spaces rather than a predefined series of orderly steps. The underlying

reason for this is that the spaces separate different sort of related activities, which are not

always undertaken sequentially (Brown, 2008; Brown &Wyatt, 2010). Moreover, Hansen

and Andreasen (2006) agree that problem space and solution space, and the insights

generated within them, are a very important first step in shedding light on an initial design

situation. However, they emphasize that the content of the two spaces, i.e., characteristic

elements, is lacking.

2.2. Knowledge in design

Both the application of existing knowledge and the appropriate development of new

knowledge are required to achieve innovation (Gurteen, 1998). It is therefore not
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surprising that Chakrabarti (2013) in a study of 12 outstanding engineering designers and

innovators found that the process of acquiring and creating new knowledge, combined

with domain and process knowledge, was a key influence. In fact, engineering design can,

according to Bracewell, Wallace, Moss, and Knott (2009), be viewed as an information

processing activity, emphasizing the importance of knowledge.

A common strategy for processing information in design work is to solicit feedback on

a design or a design concept (Poltrock, Dumais, Fidel, Bruce, & Pejtersen, 2003). In other

words, designers tend to use conjectures for solutions as a means to develop their

understanding of the problem, resulting in a co-evolution of the problem and the solution

(Cross, 2004). This co-evolution is closely aligned with creative processes directed

towards the generation and development of ideas within the solution space (Wiltschning

et al., 2013). This co-evolution is also the core of the Concept–Knowledge (C–K) theory

of design reasoning proposed by Hatchuel and Weil (2003, 2009). The C–K theory

describes the cognitive process of innovation as an initial value concept followed by the

interaction between two conceptual spaces – the Concept space (C) and the Knowledge

space (K). Moving back and forth between the two spaces expands them. The theory

contributes valuable insights into the iterative understanding of design and acknowledges

the significance of knowledge in the design process (Gish & Hansen, 2013). However, the

theory is less explicit regarding the context and environment in which design unfolds

(Kazakc�i & Tsoukias, 2005).

In this paper, we will focus on the content and expansion of the Knowledge space by

targeting activities performed by the design team to mitigate knowledge gaps.

2.3. The term idea in innovation

As previously mentioned, designers tend to use conjectures for solutions as a means to

develop their understanding of the problem (Cross, 2004). These conjectures are often

denoted ideas, and are considered to be in the heart of innovation (Van de Ven, 1986).

Still, a precise and formal definition for an idea is hard to find (Riedl et al., 2009).

However, existing definitions highlight that an idea is something mental, something initial,

and part of something greater, see Table 1.

In the innovation literature discussing new product development, the term idea is

extensively used by two groups: scholars in the field of design and scholars in the field of

innovation management. In the innovation management literature, ideas are often referred

to in the context of the Fuzzy Front End (Florén & Frishammar, 2012; Griffin, Belliveau &

Somermeyer, 2002). In this literature stream, ideas are seen as initiators of new product

development projects (Boeddrich, 2004; Nilsson et al., 2002). This particular type of ideas

is often denoted as product ideas (Hansen & Andreasen, 2005). In contrast, engineering

design scholars often discuss ideas in the early phases of projects. For example, Howard,

Culley, and Dekoninck (2008), in an extensive literature review of engineering design

process models, identified creativity and thereby ideas as an important part of both the

conceptual design phase and the embodiment design phase. Often, these ideas aim to solve

specific sub-problems in projects. Because this type of idea is common in the conceptual

design phase, we have chosen to refer to them as concept ideas.

The solution content of ideas also makes it possible to differentiate between types of

ideas. Nilsson et al. (2002), in their study of idea management practices in large

companies, chose to differentiate between the identification of needs, ideas of what can be

done, and ideas of how something can be done. A similar view is provided by Langrish

(2004) who proposes the existence of the following design ideas, or memes as he calls
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them: (1) ideas about how to do things, (2) ideas about what sort of thing to do, and finally

(3) ideas related to the human propensity to ask why. As suggested by Hansen and

Andreasen (2006) in their ontology of ideation, why, what, and how questions seem to be

important innovation-oriented questions to consider in initial and uncertain design

situations, a finding that has informed our work with ideas in innovative projects, see

Section 3.

This paper focuses on ideas and their development into feasible concepts, categorizing

ideas into two types: product ideas (the idea for a complete product becoming the starting

point of a product development project) and concept ideas (the idea of a solution to a

specific problem in a project). Concept ideas consequently aim to solve a particular sub-

problem in a project sprung from a product idea.

2.3.1. Idea development

Regardless of type, the first conjecture that emerges is often not well defined, making

further development essential. It is therefore vital to openly acknowledge that new ideas

often are unclear and that possible implementation strategies are fuzzy (Hellström &

Hellström, 2002). This implies that idea development is not about “finding” the idea or

concept in the problem (pattern recognition), but about pattern creation (Cross & Cross,

1996). Furthermore, Bakker, Boersma, and Oreel (2006) argue that the success of a

creative idea is more a matter of the political activities and strategies of the idea owner –

he or she has to put effort in “selling” the idea to the organization. This highlights that idea

development as a task is not solely technical, but also socio-technical (Gish & Hansen,

2013; Minneman, 1991), including intense communication and interactions between

individuals in a social setting.

Kijkuit and Van den Ende (2007) argue that when the initial idea is identified, it is the

social interaction conducted with respect to it that determines the future development of

Table 1. Definitions of the term idea.

Aspect emphasized Definition of idea Reference

Something mental “a concept or plan formed by mental effort” Vandenbosch, Saatcioglu,
and Fay (2006, p. 259)

“a mental construction” Hansen and Andreasen (2005,
p. 11)

Something initial “very early, only fuzzy, solutions to
problems. They are rough drafts that
need to be developed into feasible
versions”

Boeddrich (2004, p. 278)

“‘something’ that is unrealized, unproven
or untested”

Gurteen (1998, p. 6)

“while ideas ultimately can be so powerful,
they begin as fragile, barely formed
thoughts, so easily missed, so easily
compromised, so easily just squished.”

Ive (2011)

Part of something
greater

“complex wholes of interrelated elements
that form part of larger wholes”

Bakker et al. (2006, p. 299)

“our mental reality’s equivalent of the atom
of the physical world — namely the
smallest brick in a magnificent
construction”

Michanek and Breiler (2009,
p. 26)
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the idea and its evaluation. Smulders and Bakker (2012) found four categories of

interaction that affect how ideas had evolved within an organization. These categories

related to the reputation or image of the person presenting the idea, trust between entities,

how the idea was expressed, and the favored interaction, i.e., the intent with which the

receiver listens to the idea. In another study of factors that led actors to shape social

networks during idea development, Simon and Tellier (2011) found that actors turned to

others during the idea development process to (1) gain access to information, (2) enhance

credibility, (3) exercise one’s influence, and (4) gain access to knowledge through people

or objects. During this idea development phase, the exploration of new alternatives and

searching in new directions can make the idea more robust and perhaps even result in a

redefinition of the idea (Kijkuit & Van den Ende, 2007), thus leading to an enhanced

chance of implementation.

3. Research objective

According to Howard et al., linear models of design “are effective for teaching novice

designers and managing the design process [but] are poor with regards to representing

creative processes” (2008, p. 164). Therefore, iterative models are often used to describe

creativity and innovation. Examples of such models, viewing design as the iteration

between spaces, are problem setting – problem solving by Schön (1983), the C–K theory

by Hatchuel and Weil (2009), and design thinking (Brown, 2008; Brown & Wyatt, 2010).

Previous research has also indicated that different types of ideas exist to answer different

types of questions (Hansen & Andreasen, 2006; Langrish, 2004; Nilsson et al., 2002).

However, less attention has been paid to how these different types of ideas and knowledge

spaces are interconnected. Therefore, this study complements previous research in two

ways. First, it differentiates between the idea behind the project, i.e., product ideas, and

ideas that aim to solve a sub-problem connected to the project, i.e., concept ideas. Second,

the fact that these types of ideas aim to answer different types of questions also suggests

that they require different kinds of knowledge. To explore the content of the problem

space, as suggested by Hansen and Andreasen (2006), this paper further explores the

notion of knowledge spaces and how they are connected to the development of product

and concept ideas, guided by the following research questions:

RQ1: How are different types of ideas interconnected to knowledge spaces?

RQ2: What is the content of these knowledge spaces?

According to Hansen and Andreasen (2006), four dimensions of ideation in product

development can be discerned: the who, the why, the what, and the how. The who contains

the subject of ideation, e.g., the engineering designer, the client, or the design team. The

why contains the intention of ideation, e.g., the mission or goal, whereas the what contains

an image of what is to be realized, seen in terms of a design object. Finally, the how

contains an idea of how to realize the design object (Hansen & Andreasen, 2006). Seen

from the perspective of a design team, three of the four dimensions – each connected to

different types of knowledge – remain. To facilitate the analysis of the empirical data, the

why, the what, and the how were put together graphically (see Figure 1) to form three

spaces (the why-space, the what-space, and the how-space) where design knowledge is

needed. Because a product idea can be a proposed solution that answers the why or the

what (Hansen & Andreasen, 2005), whereas a concept idea attempts to answer the how,

these different types of ideas are placed in the intersection of the spaces shown in Figure 1.
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The relationship model of design was specifically developed to incorporate different

types of ideas and knowledge spaces. As product ideas can be redefined in a project, and

concept ideas can emerge in other phases than the conceptual design phase, the why-space,

what-space, and how-space cannot be directly transferred to the phases described in

engineering process and/or stage-gate models. The model in Figure 1 is, in this paper,

applied as a framework for analyzing the empirical data, focusing specifically on the

development of individual ideas (product ideas and concept ideas) and not the

development of the actual product. By mapping the specific tasks and tools used by the

project teams to the design questions and challenges in Figure 1, we aim to provide

guidance to designers facing similar situations.

4. Method

The research was conducted within the Sandvik Group, a large engineering group that

conducts operations in five different business areas. Sandvik Mining is a leading supplier

of equipment and tools, services, and technical solutions for the mining industry. Sandvik

Machining Solutions is a global market leader within the area of tools and tooling systems

in cemented carbides and other hard materials for advanced industrial metal cutting.

Sandvik Materials Technology is a leading manufacturer of high value-added products in

advanced materials. Sandvik Construction provides solutions for virtually any

construction industry application, with products ranging from rock tools, drilling rigs,

and breakers to bulk materials handling, and crushing and screening machinery. Lastly,

Sandvik Venture aims to create the best possible environment for growth and profitability

in attractive, rapidly growing operations. The product area consists, for example, of raw

materials manufacturers and medical technology.

4.1. Sampling of projects

Because a lack of knowledge is more likely to occur in more innovative projects than in

projects of a more incremental character, projects within the Sandvik Group that had been

rewarded for their innovativeness were sampled. Two awards for innovation exist at

Sandvik: the Innovation Prize and The Haglund Medal. The Haglund Medal, instituted in

1985 to recognize important and innovative contributions, is awarded to the Product

Developer of the year. The Innovation Prize was introduced in 2003 to stimulate and

reward innovative achievements, as well as to complement The Haglund Medal by

providing faster feedback. The study was delimited to include projects that have received

one or both awards from 2004 to 2011 (the Innovation Prize was not awarded in 2010 and

2011). Table 2 provides descriptive information about the projects sampled and the current

position of respondents.

Concept idea

Product idea

WHY?

WHAT?

HOW?
HOW: should be asked of the design team members
and is related for example design approach and
selection of methods

WHY: relates to the intention and source of the task
i.e. what is the underlying need for the product
idea?
WHAT: focuses on the task and the solutions and
therefore borders to conjunctures in the form of both
product ideas and concept ideas

Figure 1. A relationship model of design, inspired from the reasoning of Hansen and Andreasen
(2006).
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Because the case company invests heavily in R&D, many of the projects are closely

connected to research initiatives or projects. However, the sampling procedure identified

product development projects that delivered an innovative outcome to the market.

4.2. Data collection

All recipients from 2004 to today who are still employed within the Sandvik Group were

contacted and asked for an interview. In total, 30 individuals had received one or both

awards during these years, of which 21 were still employed at the company when the study

was conducted. Three recipients still employed at the company did not reply to the inquiry.

The remaining recipients (14 because some received both awards for the same project)

granted the requests for interviews, resulting in 11 interviews from 8 projects (1 group

interview with 3 respondents). The use of interviews as the main data collection method

was motivated by the fact that interviews are an efficient approach to collecting rich

empirical data (Eisenhart & Graebner, 2007). The interviews were based on an interview

guide in line with semi-structured interviews. The questions were open-ended questions

that allowed the respondent to formulate the answer from his or her point of view in

relation to the given topics, see Figure 2. Follow-up questions encouraged the respondents

to go deeper into the area, and any bias by the researchers was more or less avoided.

All interviews were conducted in Swedish, and were recorded and transcribed. Internal

validity was ascertained by asking similar questions to several team members in the

project. Interview lengths varied between 36 minutes and 1 hour 36 minutes.

4.3. Data analysis

In brief, our analysis effort consisted of four components: (1) highlighting relevant quotes

in the transcripts, (2) compiling these quotes into a spreadsheet, (3) categorizing and

labeling the quotes, and (4) constructing visualizations of the projects. The same

procedure was applied to all of the projects, but not in a strictly sequential manner. Instead,

Interview guide
Background questions

• Tell me about yourself: (educational background, experience within the 
company, time of employment)

Open questions about the project in question
• Tell me about the project:
• How did you come up with the idea/ideas?
• Where did the idea/ideas come from?
• How was the idea/ideas connected to previous experiences?
• How did you proceed with the idea/ideas?
• Tell me about the journey from idea to innovation:
• Was it necessary to learn new things in order to develop the idea/ideas?
• How did you work with idea development?

o If group work: How was the team composed regarding 
competence and experience?

• How long did it take from idea to launch?
• Did you receive any help during the development phase?
• What is the situation for the innovation today? (Sales figures)
• What has the innovation meant for the company?
• What motivates you to innovate?

Figure 2. Interview guide used during interviews.
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the rich data required some iteration. For example, when several project members were

interviewed, it was sometimes necessary to revisit previous interviews to check

consistency.

Transcriptions from the interviews were read several times and quotes referring to

product ideas, concept ideas, and activities used to mitigate a lack of knowledge were

highlighted. A spreadsheet was used to compile these quotes, which were labeled

according to the analysis framework described in Figure 1. Several quotes referring to the

same idea or activity were included in the spreadsheet to compare the data. Each quote

received labels according to the type of idea or design space the quote referred to, the

origin of the quote (respondent and project), and keywords describing the content of the

quote. The category idea code was used in the spreadsheet to indicate which idea

the quotes referenced. Thereafter, a visualization of each project was made by matching

the content of the spreadsheet to the analysis framework (Figure 1). An example of the

analysis workflow, from Project F, is provided in Appendix 1.

The primary author of this paper conducted the analysis. To avoid bias and achieve

reliability of the results, emphasis was placed on making the analysis procedure thorough

and transparent. Transcripts from the interviews, templates, and the procedure used in the

analysis were used to support transparency as well as replication of the analysis.

Moreover, issues of reliability and bias were further counteracted through the involvement

and questioning of the second author, i.e., confirming the coding.

5. Results

Visualizations of how ideas in the projects evolved in the relationship model of design

(Figure 1) are seen in Figure 3. In the visualizations, product ideas are represented by black

stars and concept ideas by white stars. The arrows indicate activities where the teams

ventured out into why-space, what-space, or how-space to further evolve or develop the

idea. The instances (t1– tn) in Figure 3 describe either the reason for venturing out into one

of the spaces or the actions taken in one of the spaces.

The visualizations do not include the latter stages of the projects, where the final

concept ideas were implemented in the product. This is because the focus of the study was

the ideas and their development – excluding detailed design, for example. Moreover, all

ideas (indicated as stars in the visualizations) are part of the final product, i.e., rejected

ideas are not included. The following sections elaborate on the development of both

product and concept ideas, based on these visualizations. Thereafter, knowledge lacking in

the different spaces of design is presented together with the corresponding remediating

activities.

5.1. Product ideas

As the figures in Figure 3 show, initial product ideas (black stars) usually originate

from why-space in order to answer some kind of why question. In projects A and E,

the respondents did not explicitly express the reason for the product idea, and the

visualizations therefore start with a black star. There are some examples of where the

product ideas were further developed or evolved through ventures into either what-space

(project B) or both why-space and what-space simultaneously (project C) or sequentially

(project A). Adjustment and further development of the product ideas in these projects

were connected to a lack of knowledge about the market (project A), manufacturing
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Project A: New series of milling cutters
for aluminium machining

t1 Trying to understand the
area in which the company
was not active at the time

t2 Conducting a new market
investigation in order to
develop the ’right’ product

t3 Developing a new vision for
the team, resulting in a product
idea

t
4
 Getting inspiration from

competitors or an existing
product within the company

t5 The team was not satisfied
with the usability of the first
concept idea, something was
missing. Working together
across functions to improve
the idea

t6 Discussing the idea with
basis in previous experiences

WHY?WHAT?HOW?

t1

t2

t3

t4

t6

t5
t4

Project C: A new stainless material for
manufacturing of artificial fertilizer

t
1
 The customer and the

company representatives
discussed what the future looked
like for artificial fertilizer

t
2
 Building the case on

knowledge about duplex steel
together with the customers
knowledge about the
manufacturing process

t3 Discussing the possibility to
remove oxygen from the process

t
4
 Conducting a literature review

to find the basic fundamentals
and making up a list of
requirements

t
5
 Building knowledge

t6 Ways to produce the material
that met the requirements

WHY?WHAT?HOW?

t1

t2

t2

t3

t4

t5

t6

Project E: A new generation of
fine grained substrates

WHY?WHAT?HOW?

t1

t2

t3

t4

t1 Being part of a research
project at a university the
respondent got the idea to test
something new

t2 Testing the idea in a
simulation program

t3 Conducting a “skunk”
experiment

t4  A lot of knowledge was built
around this idea after it was 
verified that it worked

Project G: New lead-free alloy
for the watch industry

WHY?WHAT?HOW?
t1 Contact from an association
of watch manufacturers with
worries that lead in steel for
watches would be prohibited
in the future

t2 Conducting an internal and

external literature study as
well as placing a person at the 
customers place in order to 
understand the ‘softer’ 
demands of the products

t3 Compiling new information
with previous experience

t4 Focus shifted towards
production at a reasonable
cost

t5 Finding another application
area for the material within for
example the automotive
industry

t1

t2

t3

t2

t3

t4

t5

Project B: A new method for the
surface treatment of steel

t1 Challenges concerning
performance, costs and profit of
previous product

t2 Investigating  several possible
manufacturing processes .
Choosing a versatile and
controllable process

t3 Presentation to top
management

t4 Top management wanted
more products in order to 
proceed with the investment 

t5 Contacted current customers,
looked at growing markets and 
underwent licensing processes

WHY?WHAT?HOW?

t1

t2

t4

t5

t3

Project D: A new indexable insert drill 

WHY?WHAT?HOW?
t1

t3

t2

t1 The current product was getting
dated

t2 More knowledge about the cutting
forces was needed  and observations
of the product in use was made.
Understanding that it is not just the
technical issues with four cutting
edges that matter

t
3
 A cutting force calculation program

was developed in-house

t4 Ideas did not emerge right away,
instead they matured when the group
worked intensely within the area.

t
5
 Calculations in the cutting force 

program was conducted

t
6
 A decision to change 

manufacturing process for the tool 
body to improve fatigue failures  

t7 Problems with the strength of the 
drill body due to the double feed that 
was possible because of the 
improved force balance

t4

t5

t2

t6

t7

Project F: Physical Vapour
Decomposition (PVD)coatings

WHY?WHAT?HOW?

t1

t2

t3 t3

t1  An investment in a new
machine was decided in order to
keep up with competition

t2  Reading a lot of academic
papers and figuring out that this
could be tested in full scale

t3 Understanding cause and
effect relations by a systematic
effort and expanding the use of
the bought machine by putting it
where the material competence
was located

t2

Project H: New generation of
turning tools for threading

WHY?WHAT?HOW?

t1 A new grinding machine was
under development  and 
needed to be filled with more 
products

t2  Observing that now both the
insert and the shim was moving 
leading to a change in 
requirements for the product in 
order to achieve stability

t3 Change in requirements
because of low profitability

t4 Problematic to manufacture
serrations for small tools

t5 Problems with the inserts
lifting in the back when the
screw was tightened

t6 Readjust already introduced
sizes with this concept idea

t1

t2

t4

t5

t3

t6

Figure 3. Detailed visualizations of projects based on the relationship model of design shown in
Figure 1.
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processes (project B), or customer values (project C). In project B, the product idea

required a broad investigation of possible manufacturing processes:

We looked at quite simple methods like dipping a steel strip into melted aluminum. Steel does
have a much higher melting point, so theoretically it could have worked. We looked at
whether it was possible to do some sort of electrolytic process; all processes had their ups and
downs.

In project C, the project team partnered and collaborated closely with the customer, from

which an initial product idea emerged. However, it took some time to understand what

would really make a difference for the customer, as expressed by the respondent from this

project:

We decided to start the development of a new steel entirely focused on the manufacturing of
urea [artificial fertilizer]. During the discussions we also decided that it would be very good if
the material enabled the oxygen to be removed from the current process [a way to make the
current plants more efficient].

All projects also developed concept ideas to pursue the project goal.

5.2. Concept ideas

Concept ideas were further developed by exploring how-space (projects A, G, and H),

what-space (projects C, D, E, and H), or both what-space and how-space simultaneously

(project F). Concept ideas therefore seem to be loosely coupled with why-space – with the

exception of project G, which resulted in another product idea concerning the use of the

developed steel within another application:

It is in the plans to develop a business case for [fine mechanics . . . ] within that particular area
[materials] should have durability, high strength, straightness, and roundness because this
often concerns long slender parts. That is exactly what our material is niched for.

It is also noteworthy that concept ideas in some projects stem directly from what-space, as

seen in projects D and H. These concept ideas have their origins in problems caused by

contextual issues. In project D, a decision to change the manufacturing process for the tool

body was made: “It was decided that it [the drill] should be manufactured in a non–

hardened material and then subjected to some sort of [process . . . ]; according to some

theories, this would be beneficial for fatigue failures.” Combined with the results of other

concept ideas (allowing for the feed of the drill to increase by 100%), this new

manufacturing process led to problems with the strength of the tool body. In project H, late

changes in the requirements of the project, problems in manufacturing, and problems with

the design of the insert and holder interface gave rise to additional concept ideas. In project

E, the concept idea did not stem directly from the product idea. Instead, the concept idea

derived from the respondent’s involvement in a research project at a university:

I had worked with the project for a long time and really tried to find a solution. [ . . . ] Nothing
worked, but I was also part of another project at a university, and learned that it might be
possible to do this in another way than what was commonly understood. So I tried — and, it
worked!

This activity is indicated by the first arrow in the visualization of project E in Figure 3.

5.3. Lack of knowledge in different spaces of design

The type of knowledge lacking in the different spaces of design (Figure 1) as well as the

corresponding remediating activities (in no particular order) are compiled in Table 3. This
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table is an aggregation of the content in the spreadsheet used to analyze the empirical data,

see Appendix 1. The identified elements were identified through filtering based on the type

of space – why, what and how – in the spreadsheet.

In general, the why-space includes issues relating to the needs, the customer, and the

market. The what-space focuses much more on the application in question and the

requirements posed as well as what can be produced, simulated, or tested. The overall aim

of the what-space, it seems, is to formulate the requirements for the product. Finally, how-

space includes issues concerning working principles, optimization, and costs, making the

how-space much more focused on selecting solutions and optimization of the ideas.

6. Discussion

The Sandvik Group considers all projects included in this study as innovative. This is

critical because more innovative projects should encapsulate more new ideas and thereby

require more new knowledge than projects of a more incremental character.

The results visualized in Figure 3 support the notion that innovation is far from a linear

process. If the process were linear, the pattern would be clearly more sequential, moving

from why-space to what-space and, finally, to how-space shown in Figure 1. In contrast,

the results show that activities mitigating a lack of knowledge, i.e., arrows in the

visualizations, are pointed also in the other direction in the relationship model of design.

Thus, the results confirm that designers use ideas to develop their understanding of the

solution and problem, leading to a co-evolution of the problem and solution (Cross, 2004;

Wiltschning et al., 2013).

In addition, some projects exhibit parallel paths, perhaps a consequence of the

project’s degree of innovation – the project requires more new knowledge (acquired or

Table 3. Elements identified in the different spaces of design.

Space in
design Lack of knowledge Remediating activities

Why-space Why is the product needed?
Why should the customers want the
product?
Why should the market accept the product?
Why does the customer need this product?

Conducting market studies
Collaborating with customers
Observing what competitors offer
Placing personnel with customers

Product ideas
What-space What is the application area?

What already exists?
What are suitable possibilities?
What is required by the product?
What is possible to produce?
What can be simulated?
What can be tested?
What other application areas exist?

Conducting literature studies
Collaborating with customers
Benchmarking
Observing the product in use
Developing a simulation program
Conducting simulations
Experimenting
Collocating equipment and expertise

Concept ideas
How-space How can usability be improved?

How can similar solutions be suited?
How can the equipment be used?
How to produce at a reasonable cost?

Consulting external competence
Discussing the problem
Conducting Systematic testing
Optimizing of the manufacturing
process
Changing requirements
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developed). An example of parallel paths is seen in project A, where the design team

ventured out into why-space and what-space to understand the initial product idea,

resulting in a new vision for the design team and adoption of the product idea.

Since only projects regarded as innovative are in this study, it is not possible to discern

whether projects of a more incremental nature exhibit similar or different behaviors. Also,

a comparison between the ideas in this data-set is not possible because they are from

different application areas where the aims are to solve different problems. To assess the

effect of these parallel paths, it is necessary to supplement existing data with data from

more incremental projects or to conduct a more controlled experiment in which the

innovativeness of concept ideas can be assessed.

According to Hansen and Andreasen (2006), the content and characteristic elements of

the problem space and the solution space – similar to the concept space and the knowledge

space proposed by Hatchuel andWeil (2009) – are lacking. The proposed relational model

of design (Figure 1) was used to analyze the empirical data and thereby populate the

problem spaces with content. By distinguishing between different types of ideas – product

ideas and concept ideas – and linking them with the underlying questions they aim to

answer, it becomes evident that different types of knowledge are connected to different

types of ideas. Thus, different types of ideas require different types of knowledge. This

implies that existing theories of design reasoning, such as C–K theory, need to include not

only the environment (Kazakc�i & Tsoukias, 2005), but also the type of idea to be more

useful in practice.

Ideas are connected to knowledge spaces via the activities performed by a design team

to mitigate lack of knowledge. The fact that the different spaces of design hold different

types of knowledge also results in different characteristics of these activities:

. A product idea connected to why-space: This often involved close contact with

customers to understand their needs, as well as market studies and competitor

analyses to assess how others attempt to satisfy these needs. These activities are

characterized by a strong customer and market focus; therefore, information is often

difficult to quantify. For example, Project G, where a person was collocated with the

customers to understand the “softer” demands of the product, e.g., the material

having the “right” shine after machining.

. A product idea connected to what-space: This focused on understanding

the fundamentals for the product idea. For example, this was achieved by

partnerships and close collaboration with specific customers, literature reviews,

observations of previous products in use, and investigating manufacturing

possibilities. These activities are characterized by their focus towards finding a

direction for the project.

. A concept idea connected to what-space: This included activities such as reviewing

literature, calculating, simulating, and formulating requirements. These activities

are characterized by their strong connection to the formulation of and verification to

project requirements. Moreover, concept ideas that stem directly from the what-

space often originate from changes in the project requirements, which expand this

knowledge space and require a new solution.

. A concept idea connected to Feasibility space: This includes consultation,

systematic testing, and requirement adjustments to fine tune the solution, i.e., to

optimize it. These activities are characterized by their focus on refinement

procedures, e.g., achieved by collecting the experiences of others or systematic

testing. An illustrative example comes from Project A, where the team was not
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satisfied with the usability of one concept idea and therefore called a meeting with

colleagues from outside the core project team.

According to Simon and Tellier (2011), people consult with others during the idea-

development process to gain access to knowledge through people or objects. Results from

this study indicate that product ideas are more related to activities that connect to people –

collaborations, observations, and partnerships, for example – whereas concept ideas also

have a strong relation to objects, for example through simulations, experimentation,

systematic testing, and adjustments. This adds to our understanding of how different types

of ideas affect the process of idea development.

Generalizing the results is limited by the fact that only innovative projects from one

engineering group were sampled. Still, the engineering group consists of very diverse

business areas (Mining, Construction, Materials Technology, Machining Solutions and

Venture), thus strengthening the generalization. The fact that the study is of a retrospective

character also constitutes a limitation, since there is always a risk that the respondents will

omit information or reconstruct the story for different reasons. However, the study focuses

on issues critical to the success of the projects, which will most likely be easier to

remember and emphasize in retrospect than more mundane tasks. Bias has also been

avoided to some extent through interviews with several respondents from the same project

when possible.

An understanding of when an idea is mature enough for implementation in a project,

and how this readiness is achieved, is valuable for any organization striving for innovation.

Further research is needed to validate the results of this study and to further explore the

notion of idea maturity and how it can be supported in an organization. Of particular

interest is whether any correlation exists between the maturity of an idea (in the different

dimensions) and whether the idea is implemented or rejected.

6.1. Implications for theory and practice

Results from this study show that different types of ideas require different types of

knowledge and remediating activities (see Table 3). This finding stresses the importance of

differentiation between various types of ideas. This understanding is particularly useful for

companies that wish to create guidelines connected to filing and further developing ideas,

and to stimulate information gathering, as suggested by Kijkuit and Van den Ende (2007).

The projects in Figure 3 show that it is necessary not only to find solutions to problems

(striving towards how-space in Figure 1), but also to question the reason and aim of the

project (striving towards why-space in Figure 1). In turn, this encourages practitioners to

regard design as a reflection-in-action process, a view particularly useful when no standard

strategies – for example, any innovation processes – exist (Dorst & Dijkhuis, 1995).

7. Conclusions

An idea is something that is unrealized, unproven, and untested (Gurteen, 1998), and is

therefore confronted by uncertainty and a lack of knowledge. The purpose of this paper

was to investigate how different types of ideas develop and interact with knowledge. This

is important because few studies have differentiated between types of ideas, and therefore

fail to distinguish possible differences in the knowledge spaces and interrelated activities.

Findings from the empirical data provide a practical set of examples of the dynamic

and iterative nature of product development. The analysis reveals that product ideas (i.e.,

an idea for a complete product that becomes the start of a product development project)
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and concept ideas (i.e., an idea that aims to solve a sub-problem connected to a project)

require different types of knowledge. The results leave us with two possibilities: (1) the

content of the knowledge space differs depending on the type of idea, or (2) different

knowledge spaces, relating to fundamental questions asked by the designers, exist.

The relationship model of design (Figure 1) can also be used to visualize activities

using arrows in the model. These activities share commonalities in that they connect ideas

and spaces, similar to some of the operators described by Hatchuel and Weil (2009).

Results from this study show that these activities differ in character depending on which

type of idea and space they interact with. For example, activities connecting a product idea

to the why-space are characterized by a strong customer and market focus, resulting in

information that is difficult to quantify. In contrast, activities connecting a concept idea to

the Feasibility space are characterized by their focus on procedures for refinement. The

projects in this study, sampled for their innovativeness, have a tendency to venture out into

two directions simultaneously, e.g., activities directed towards why-space and what-space

shown in Figure 1.

By further populating the problem space (or problem spaces) in design with content, it

is possible to provide guidance to design teams on which tasks and tools are suitable for

addressing a particular problem. However, further research is needed to determine whether

idea development in projects of a more incremental character exhibits behavior similar to,

or different from, the projects included in this study. In addition, it will also be interesting

to investigate the correlation between idea maturity and implementation.
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Appendix 1

WHY?WHAT?HOW?

t1

t2

t3 t3

t1 An investment in a new
machine was decided in order to
keep up with competition
t2 Reading a lot of academic 
papers and figuring out that this 
could be tested in full scale
t3 Understanding cause and 
effect relations by a systematic 
effort and expanding the use of 
the bought machine by putting it 
where the material competence 
was located

t2

Idea
code

Quote Type of
idea

Why?, 
What?, 
How? 
Space 

Outcome

XX = respondent and I = interviewer
XX
sublayers, for example alternate [two different nitrides] in the right way it was possible 
to obtain quite interesting properties within some application areas. And it is not just 
the medium composition but the different layers that matter. Layers that can be 5–10 
nanometers thick, then interesting things happen with the properties achieved by 

I: Ahh, you insert barriers
XX
I: How did you start to think about that? 
XX: Well, we read a lot of technical literature from different universities and then we

scale for production. So the things that we have been able to carry out in our lab have
been possible to directly transfer to production. Just buy equipment and run the same
processes, it is a great advantage.

Column headings in spreadsheet

Visualization
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Idea maturity differs from other maturation processes. As changes in contextual issues will 
affect the perceived maturity, an idea’s maturation can comprise a perceived regression, as 

illustrated in this figure. 
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ABSTRACT 
Innovation occurs only when an idea is put into practice. At the same time, R&D 
teams today experience increased time pressure, and creative ideas are likely to 
generate reluctance about their implementation. Consequently, there is a risk that 
novel ideas in projects do not receive the attention they need to mature enough to 
be selected for implementation. The aim of this paper is to expand our 
understanding of how idea maturity relates to idea selection in projects. To 
empirically explore this topic, data from five different R&D project teams engaged 
in idea development activities were collected via semi-structured interviews. 
Results indicate that idea maturity is situated at the interface between idea 
refinement and idea screening, as the construct incorporates both the refinement of 
the idea and contextual issues. Idea maturity is also shown to be a relative measure 
in that it is assessed by comparison to other ideas or existing products. Further, the 
frame of the project influences the maturity of ideas under development. For 
example, a shift in requirements for a project can reduce the maturity of an idea, 
highlighting a dynamic component in idea development. 

Keywords: Idea development, R&D projects, Idea maturity 

1. INTRODUCTION 

Innovation can be seen as ideas that have been developed and implemented (Van de 
Ven, 1986). Innovation, therefore, does not occur when an idea is generated but rather 
when that idea is put into practice (Magdaley and Birdi, 2012). Because idea 
development can improve the quality of an idea and adapt it to prevailing conditions, 
thereby increasing the chances that the idea will be adopted (Kijkuit and van den Ende, 
2007), idea development is an essential part of the innovation process. In innovation 
literature, idea development is often discussed in terms of ideas in the fuzzy front end, 
the period before a project is started (see, e.g., Koen et al., 2002). However, R&D teams 
have become the fundamental units in organizations to generate creative ideas and to 
transfer these into useful technology, products, and services (Thamhain, 2003). Creative 
idea generation and idea development, therefore, also take place in the engineering 
design process (Howard et al., 2008), often in the form of R&D projects.  
At the same time, product development speed is seen as a competitive advantage 
because it allows a shorter time to market, increases margins and market share, 
establishes industry standards, and so on (Chen et al., 2012). Consequently, today’s 
R&D teams are facing a decrease in product development lead times, a trend that is set 
to continue (Eppinger and Chitcara, 2006). This increased focus on set times for 
delivery and time pressure changes the conditions for R&D teams, affecting the 
development of ideas within a project (Chen et al., 2012).  
One potential consequence is that only low-risk ideas are selected for implementation, 
with the result that novel but immature ideas are rejected. However, little research has 
investigated this particular dilemma. Therefore, this study complements previous 
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research by focusing on idea maturity in R&D projects and how it relates to the 
selection of ideas. 

2. THEORETICAL EXPOSITION 

Florén and Frishammar (2012) state that ideas are gradually transformed or developed 
into concepts. In this paper the term idea development is used to refer to this 
transformation process in projects, although many other terms exist and overlap, 
including ideation (Björk et al., 2010), idea work (Gish and Hansen, 2013), concept 
development (Howard et al., 2008), and conceptualization (Hansen and Andreasen, 
2006). This theoretical exposition reviews first how ideas are developed by R&D teams 
and then what is known about the influence of an idea’s maturity, before presenting 
reasons for rejecting ideas.  

2.1 IDEA DEVELOPMENT IN R&D TEAMS 
According to Chen et al. (2008), it is particularly important to study R&D project teams 
on a focused level because they are the fundamental units in organizations that generate 
creative ideas and transform these into useful outputs. Thus, ideas and their 
development in R&D projects should be understood in order to support innovation.  
In a study of radical product development projects, Seidel (2007) has found that 
progressive elaboration and shifting concept components (e.g., verbal stories, verbal 
metaphors, and physical prototypes) are characteristic. Dorst and Dijkhuis (1995) agree 
that this proposing and testing of problem/solution structures is common in projects of a 
more explorative character, where no standard strategies exist. By soliciting feedback 
on a design concept, designers also develop their understanding of the problem (Cross, 
2004). This co-evolution of the problem and the solution is closely aligned with creative 
processes directed toward generating and developing ideas (Wiltschning, 2013). Idea 
development in an R&D project is therefore highly dependent on representations of the 
idea, often used to solicit feedback from others.  
According to Simon and Tellier (2011), actors also turn to others during idea 
development to gain access to information, to enhance credibility, to exercise influence, 
and to access knowledge through people or objects. Hence, idea development in an 
industrial context is a socio-technical activity, a collective and social process for 
creating an artifact (Gish and Hansen, 2013). This is highlighted by Bakker et al. (2006) 
in a study emphasizing that the ideator literally has to sell his or her idea to the 
organization. The reason for this is probably that individuals can generate ideas on their 
own, but in order to put them into practice, they need the support and involvement of 
others (Magdaley and Birdi, 2012). In fact, Kijkuit and van den Ende (2007) even 
propose that the network surrounding an idea affects the idea’s quality and thereby 
increases its chances of adoption.  

2.2 THE INFLUENCE OF THE IDEA’S MATURITY 
Idea development can be seen as consisting of two activities: idea refinement and idea 
screening. These activities act as opposing forces: idea refinement is a propelling force 
that pushes ideas forward, whereas idea screening constitutes a control on the 
development of an idea by means of assessment and evaluation (Florén and Frishammar, 
2012). According to Kihlander and Ritzén (2012) a difference in the maturity of 
solution alternatives can result in an unfair comparison—for example, when a newly 
developed solution is compared to a solution that is already in use. Idea refinement and 
idea screening, therefore, seem to be intrinsically linked.  
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In order to proceed in a project it is necessary to decrease the number of ideas at the 
earliest possible moment so that the remaining ideas can be considered meaningfully. 
However, care must be taken to avoid discarding valuable ideas (Liu et al., 2003). This 
is a challenge because creative ideas are valuable for the purpose of innovation, but the 
very nature of creative ideas is likely to generate reluctance about their implementation 
(Baer, 2012). In fact, the rather loose connection between creativity (i.e., the generation 
of novel and useful ideas) and implementation is largely caused by the novelty 
dimension (ibid.). A novel idea is by definition more immature, highlighting an inherent 
dilemma in idea development.  
In addition, not all ideas are equal, for idea evolution is strongly shaped and judged by 
the organizational context (Bakker et al., 2006), and ideas originating from different 
sources within an organization also have different stages of maturity (Nilsson et al., 
2002), thereby affecting the screening of ideas.  

2.3 REASONS FOR REJECTING IDEAS 
One fundamental and rational reason for rejecting ideas is poor quality (Reinertsen, 
1999). Novel ideas may also be rejected if the idea in question does not fit the 
company’s current frame of reference (Bessant et al., 2010). Reasons for rejecting an 
idea are in such cases both clear and consistent with the rules and criteria associated 
with the existing frame of reference, whereas a novel idea sometimes requires 
“reframing” before it can be implemented (ibid.). An idea may also be rejected because 
the timing is wrong, because the idea does not mesh with current priorities, because the 
idea needs more work (i.e., it is not sufficiently refined), or simply because resources 
are not available (Nilsson et al., 2002).  
Two errors can be made in the screening of ideas: incorrectly accepting a bad idea and 
incorrectly rejecting a good idea (Reinertsen, 1999). Even though the latter error has 
few economic consequences if a surplus of ideas exists (ibid.), it has other consequences. 
If this error is not managed in a good way—that is, by providing comprehensive 
feedback—it can decrease the willingness of the involved person to offer future input 
and may also deter others from contributing (Brem and Voigt, 2009). Moreover, if 
creative and novel ideas are continually rejected, this screening error may also cause 
lower sales in the future if the consequence is that fewer innovative products are 
developed. That is, in the long run, rejecting good but immature ideas will likely 
decrease an organization’s innovation capability. 

3. RESEARCH OBJECTIVE 
The very nature of creative ideas is likely to generate reluctance about their 
implementation (Baer, 2012); at the same time, R&D teams are experiencing increased 
time pressure (Eppinger and Chitcara, 2006). Consequently, there is a risk that novel 
ideas in projects will not receive the attention they need to mature and be selected for 
implementation. The aim of this study is therefore to expand our understanding of how 
idea maturity relates to idea selection in projects.  
According to Brunsson (1982), organizations face two problems—choosing the right 
thing to do and getting it done—corresponding to two types of rationalities, decision 
rationality and action rationality. Looking at idea development from an action-
rationality perspective, one can see that ideas often exhibit different levels of maturity 
when the screening takes place, something that can influence the screening decision. 
Moreover, little is known about how concepts or ideas might be later modified to enable 
project completion (Seidel, 2007). In order to find out more about the relation between 
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the maturity of an idea and its implementation, the following research question was 
formulated:  
 

RQ1: How does the maturity of an idea relate to idea screening in projects? 
 

In this paper an idea is defined as a concrete solution believed to make a difference, 
emphasizing the need to act on the idea in order to find out what that difference is. 
Consequently, idea development is considered from an action-rationality perspective. 

4. METHOD 

The present study investigates ideas and idea development in R&D projects; ideas are 
the unit of analysis. The major difference here from ideas and idea development in the 
fuzzy front end is the existence of shared goals in the form of specified requirements 
(Chen et al., 2008). For this reason, ideas in projects ought to be more comparable to 
one another than ideas in the fuzzy front end. In order to understand the relation 
between idea maturity and idea screening, it should therefore be advantageous to sample 
ideas from within projects. 
This explorative study was conducted in the R&D department of a world-leading 
supplier of tools and application knowledge to the metalworking industry. The case 
company is part of a larger engineering group that three years in a row has earned a 
position on the Thomson Reuters Top 100 Global Innovators list (Thomson Reuters, 
2013) and that invests extensively in R&D (roughly twice the resources competitors do). 
The R&D organization relies heavily on development projects in order to deliver 
innovative products to the market. Lately, a change program aiming to decrease the lead 
time for product development and to avoid delays in product launches has been 
conducted. 

4.1 DATA COLLECTION AND DATA 
A mixed-methods research approach was chosen for examining idea maturity in its rich 
organizational context. Interviews constituted the main data-collection method since 
this is a highly efficient way to gather rich empirical data (Eisenhart and Graebner, 
2007). The semi-structured format was used because it allows greater breadth than other 
types of interviews do (Fontana and Frey, 2000). Consequently, all interviews were 
conducted with the help of a standard list of open-ended questions, and leads provided 
by the respondents were followed up through additional questions (Williamsson, 2002). 
Interviews were conducted in two rounds; a snowballing technique was used. The first 
step included the project managers or, in one case, the person responsible for the initial 
idea-generation workshop. These respondents were asked at the end of their interviews 
to name suitable individuals for the second round of interviews. This procedure of chain-
of-referral ensured that information-rich informants were pointed out (Miles and Huberman, 
1994), thereby strengthening the internal validity of the data.  
In total, 14 respondents from five R&D projects were sampled for this study; for further 
details, see Table 1. Projects that started during the period 2010–2012 and included an 
idea-generation workshop at an early stage were sampled. Thus, the projects had similar 
starting points. The author of this paper is employed by the case company and 
facilitated the initial workshop for all projects. Therefore, contextual information about 
the sampled projects and the case company was abundant.  
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Table 1: Descriptive information of the projects 

 
Project 

Number of 
respondents 

 
Position of respondents 

A 4 Project manager, three product developers 
B 3 Project manager, two product developers 
C 3 Project manager, product owner, product developer 
D 2 Two product developers 
E 2 Project manager, product developer 

 
In order to collect data otherwise hard to grasp, graphs were used as complementary 
stimuli during the interviews (Crilly et al., 2014). All respondents were asked to 
describe two ideas from their respective projects, one that had been selected as a final 
possibility and another that the respondent had initially believed in but that was 
eventually rejected. For each idea (both selected and rejected), the respondents were 
asked to fill in a graph assessing the maturity of each idea over time. In order to 
encourage the respondents to conceive of the idea maturity construct from several 
dimensions, they were shown the framework in Table 2. This particular framework was 
used because the included dimensions “indicate what kind of work that should be done 
in order to materialize ideas into successful products” (Gish and Hansen, 2013, p. 423). 

Table 2: The framework used in the interviews, a simplification and clarification of the 
framework provided by Hansen and Andreasen (2005) 

Dimension Content  
Technology Production method, production knowledge 

Product Working principles, design and construction knowledge 
Task and goal specification Properties, performance, cost goals, problem 
Customer need and value Customer problems, behavior, and values 

Business Target market, business goal, demand, market potential 
Strategy Mission, vision 

 
The x-axis of the graphs commenced at the idea-generation workshop and included key 
activities in the project, added by the respondents themselves. The y-axis consisted of 
the statement The idea was mature with respect to [one of the dimensions in Table 2] 
and a Likert scale ranging from completely agree to completely disagree (in five 
increments). The respondents assessed idea maturity by using different colors for each 
dimension in Table 2, while follow-up questions were posed in order to record their 
reasoning. 
All interviews were tape-recorded and transcribed in order to facilitate later analysis. 
Data, therefore, consisted of transcriptions and filled-in graphs covering both selected 
and rejected ideas. Validity concerns about the collected data were addressed through 
the use of different approaches (interviews, graphs, and participant observations from 
the idea-generation workshops), as well as through the inclusion of several project 
members from each project, identified through a chain-of-referral procedure.  

4.2 DATA ANALYSIS 
The data were analyzed in two steps. First, the Likert scales from the graphs (assessing 
idea maturity) at the starting point and end point of the graphs for each investigated 
dimension were compiled into a spreadsheet. However, the sample size was small since 
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only 14 graphs covering selected ideas and rejected ideas were available. Therefore, a t-
test, based on its applicability on small sample sizes (de Winter, 2013), was selected as 
the analysis method. A Student’s paired t-test (performed in Excel™) was used to see 
whether any statistical difference existed between the means of the groups. The t-test 
was paired because the same ideas had been assessed before and after development 
activities.  
In a second step, the transcriptions of the interviews were analyzed in order to gain 
further insights. This was achieved by highlighting paragraphs in the transcripts that 
related to the topic of interest and by using open coding to create labels that reflected 
the meaning of associated text (Kwortnik, 2003). The highlighted texts in the transcripts 
were thereafter compiled into a spreadsheet. Creating this spreadsheet made it possible 
to identify common themes within each interview as well as cross-case themes by 
clustering quotes from several interviews. 

5. RESULTS 
The results from the statistical analysis of the graph data (see Table 3) are followed by 
results from the interviews. The analysis of interview data revealed three themes related 
to the topic of interest—namely, idea maturity as a relative measure, the impact of 
contextual issues, and the existence of a sequential view. 

Table 3: Mean value (ranging 1–5), standard deviation, and probability associated with 
the independent Student’s t-test with a two-tailed distribution. The results show the 

perceived maturity levels of selected and rejected ideas at the starting point and end-point 
of the graphs. N is 14 for both selected and rejected ideas. 

 

Dimension 

 

Time in graph 

Selected ideas Rejected ideas  

Mean Std. dev. Mean Std. dev.  

Technology 

 

Starting point 

End point 

3.5 

3.9 

1.6 

1.1 

3.6 

3.6 

1.2 

1.2 

 

Product Starting point 

End point 

3.2 

3.8 

1.5 

1.4 

3.2 

3.0 

1.1 

1.2 

 

 

Task & goal 
specification 

Starting point 

End point 

3.1 

3.5 

1.5 

1.2 

3.2 

1.7 

1.4 

1.2 

 

* 

Customer need & 
value 

Starting point 

End point 

3.1 

3.8 

1.5 

1.4 

3.2 

2.8 

1.5 

1.7 

 

 

Business Starting point 

End point 

3.4 

3.7 

1.6 

1.3 

3.3 

2.8 

1.5 

1.7 

 

 

Strategy Starting point 

End point 

3.6 

3.7 

1.7 

1.4 

3.7 

3.3 

1.6 

1.9 

 

* p < 0.005  

When comparing the idea maturity of selected and rejected ideas, no statistical 
difference could be discerned between the dimensions at the graphs’ starting points. At 
the end points, only one dimension showed a difference for ideas that had been selected 
versus those that had been rejected. This difference was a clear drop in the task and goal 
specification dimension for the rejected ideas, indicating that this particular dimension 
more strongly relates to screening in projects than the other dimensions do. That said, 
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data from the interviews indicate that the dimensions are in fact interconnected. This 
was highlighted by one of the respondents in an interview: “If it cannot be 
manufactured, then it’s difficult for it to gain functionality. In principle, this [idea 
readiness in the customer need and value dimension] could have been a straight line, but 
it couldn’t be manufactured, so beyond this point it is really uninteresting” (product 
developer, Project B). 

5.1 IDEA MATURITY AS A RELATIVE MEASURE 

Moreover, the maturity of an idea does not appear to be an absolute measure. Instead, 
respondents treated the construct as a relative measure. This was indicated in two ways, 
either the maturity of an idea was compared to other ideas, or it was placed in relation to 
existing manufacturing equipment, products, or set requirements. One of the product 
developers from Project A explained, “This idea was perceived to be easier than many 
of the others … we had a number of [ideas] that were very innovative but difficult to 
manufacture compared to this one. But in retrospect, we have to conclude that this idea 
was not that easy to manufacture either.” Another respondent expressed a similar point 
of view: “We made a judgment call that this [idea] was more likely to function, so if it 
didn’t work, the probability that other ideas would work was really small. And I believe 
that that was the right call” (product developer, Project B). Ideas were also set in 
relation to existing requirements, manufacturing equipment, and products, as 
exemplified by the following quote: “If you have an idea, you have to judge whether it 
is reasonable or not. Some can be really high-flying, even in minor details, and then it 
becomes apparent that the idea is not feasible in the set time frame or for cost reasons” 
(product developer, Project D).  

5.2 THE IMPACT OF CONTEXTUAL ISSUES 
Another point that emerged from the data is the impact that contextual issues had on the 
perceived maturity of an idea. This became apparent, for example, when new goals or 
requirements were included in a project: “We still had some problems, but they were 
sort of resolved … then this new requirement appeared … and it became a bit 
problematic again” (product developer, Project C). A different respondent related an 
instance in which a new product plan had been introduced, shifting the readiness of the 
ideas. The new plan affected the team’s perception about which ideas were more mature. 
Other comments indicate that it was not simply the ideas’ maturity that was important; 
it could also be the readiness of a particular dimension. This issue is highlighted by the 
following two quotes, both referring to the technology dimension: “We weren’t ready 
for it because we cannot manufacture it at this point in time. Or we can, but it would be 
extremely costly” (product developer, Project B). “The idea as such hasn’t changed a lot 
from the beginning; it’s the technology that has been refined” (project manager, Project 
E). 

5.3 THE EXISTENCE OF A SEQUENTIAL VIEW 

In one of the projects the project team had identified an idea that was about 10 years old. 
This particular idea was not without its problems, and one issue was to find ways to 
make a particular modification/addition to the product. This problem was therefore 
discussed extensively in the initial idea-generation workshop. However, the project 
members miscalculated the idea’s readiness: “a mistake that I made was believing that 
this idea was further developed and better evaluated than it really was” (product 
developer, Project D). The consequence was that the idea brought with it problems that 
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directed the project team into a dead end—this because the project members neglected 
issues related to both the technology dimension (production knowledge, including 
production time) and the goal and specification dimension (cost goals). 
This story highlights another finding—namely, that some respondents took a sequential 
view of the different dimensions; in other words, one or several dimensions were not 
taken into consideration early in the project’s time frame. This sequential view became 
apparent primarily when discussing the maturity of an idea in the customer need and 
value dimension. One of the product developers in Project E expressed it this way: “We 
really didn’t consider customer need in the first part of the project; then the focus was 
on gaining as much knowledge as possible.” The result was that customer need and 
value was not taken into consideration because the focus was on other things, such as 
cost issues and gaining knowledge.  

6. DISCUSSION 

If idea development consists of two opposing forces—idea refinement and idea 
screening—as suggested by Florén and Frishammar (2012), the results of this study 
indicate that idea maturity is situated at the interface between the two. Idea refinement 
is mainly perceived from the ideas perspective, in terms of what can be done in order to 
further evolve and refine the idea, whereas the screening of ideas needs to consider not 
only the idea but also contextual issues like timing and current priorities (Nilsson et al., 
2002). Idea maturity was perceived from the point of view of the idea but also included 
the influence of contextual issues. One example of this is that if the specification of 
requirement in a project was adjusted—that is, if the project was reframed (Bessant et 
al., 2010)—this had consequences for the maturity of ideas under development. Still, 
changing the frame of the project can be a necessity in order to incorporate more-
creative ideas; another alternative is to adjust the idea so that it fits within the frame of 
the project or to discard the idea from the project but ensure that it will be further 
developed in for example the line organization. When a project reframing takes place, it 
is important to manage ideas already under development in a suitable way so that they 
are not lost.  
Moreover, the influence of contextual issues highlights that merely measuring an idea’s 
development might not be enough to avoid setbacks in projects. This reasoning 
resembles that applied in assessing the technology readiness levels (TRLs) used by, for 
example, NASA (Mankins, 2009). The readiness of a technology is assessed in a 
particular environment, and when the same technology is used in another environment, 
its readiness level drops. Therefore, it is always important to discuss idea maturity as a 
measure indicating readiness at a particular point in time and under certain 
circumstances, highlighting the strong dynamic component of idea development. That 
idea maturity can drop also demonstrates that an idea’s maturity is not the same thing as 
the knowledge that has been accumulated in a project. For example, if an idea is tested 
and it is revealed that another test must be conducted in order to proceed, knowledge 
has been gained in the project, while the maturity of the idea has actually decreased.  
Another finding is that idea maturity is a relative measure, in contrast to an absolute 
measure. Therefore, the perceived maturity of an idea will differ depending on what it is 
placed in relation to. In some cases, idea maturity was assessed through a comparison 
with other, more-creative ideas in the project. In other cases, the maturity of ideas was 
considered in relation to ideas or technology already in use, for example, in current 
products. As pointed out by Kihlander and Ritzén (2012), this can result in an unfair 
comparison. The choice of reference therefore will have a great impact on the perceived 
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readiness of an idea. If the reference is an idea already implemented in products, 
creative and novel ideas will likely be perceived as immature and risky. On the other 
hand, if an idea is set in relation to other creative ideas, it is difficult to know how far 
from implementation the idea really is.  

6.1 CONTRIBUTIONS TO THEORY AND PRACTICE 

This study has contributed to practice in several ways. The results clearly indicate that 
idea development in projects is heavily influenced by the specification of requirement. 
In fact, changes in the requirements negatively affect an idea’s perceived maturity. At 
the same time, it might be necessary to change the scope of a project in order to 
implement ideas that need reframing. This might not come as a big surprise, but it 
nevertheless highlights the need to manage set requirements in an appropriate way. 
Moreover, idea maturity has been found to be a relative measure, often tied to other 
ideas or to existing products and technologies. In turn, this has implications in practice 
since the choice of reference will set a standard for how the maturity of an idea is 
perceived. Therefore, managers need to consider which reference is most suitable when 
screening ideas in a project and make this explicit. If an existing concept is used as a 
reference, there is a risk that all creative ideas will seem immature. 
This study also contributes to theory by highlighting the need to assess idea maturity in 
order to avoid setbacks in projects. Assessing the maturity of ideas might be a way to 
avoid the sequential view that was found in some cases. This is beneficial because a 
sequential view in product development can cause dead-ends and subsequent setbacks.  

6.2 LIMITATIONS AND FURTHER RESEARCH 
A relevant question to pose is why the developed ideas did not mature more during the 
elapsed time. Are the selected ideas in fact the safe bets, as the results of Rietzschel et al. 
(2010) suggest? In other words, do people tend to select ideas that they believe in rather 
than creative ideas? Was the selected idea already quite complete, leaving little room for 
further development and innovation? Questions like these highlight some limitations of 
this study. Because the assessment of idea maturity was conducted in retrospect, 
respondents might have been affected by what happened later in the projects. Moreover, 
the respondents were asked to draw a free-form graph depicting how idea readiness had 
evolved during the project. While this method allowed each respondent freedom to 
describe the progress as he or she had experienced it, it also rendered the quantitative 
data more difficult to interpret. One consequence is that only the idea maturity at the 
starting point and at the end point of the graphs was used in the statistical analysis. 
Finally, this study included respondents from just five development projects in one 
R&D department focused on products used in a mature industrial area. Therefore, in 
order to truly generalize these results, it is necessary to consider more respondents from 
other projects, preferably from other branches and industries. For this purpose, further 
research is needed. Further research should also consider the ways that rejected ideas 
are managed so that they will be more developed the next time they are considered for 
implementation. Moreover, means and measures to assess the maturity of ideas need to 
be considered and developed to support practice.  

7. CONCLUSIONS 

The aim of this study was to expand our understanding of how idea maturity relates to 
idea selection in projects. Results indicate that idea maturity is situated at the interface 
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between idea refinement and idea screening, two opposing forces of idea development. 
The following additional conclusions can be drawn:  

• Idea maturity, in contrast to, say, idea refinement, incorporates contextual issues 
such as environment and timing. Consequently, if something in the context 
changes, this will affect the maturity of ideas under development. This 
phenomenon bears similarities to, for example, the assessment of technology 
readiness levels (TRLs).  

• Moreover, the choice of reference is something that will affect the perceived 
maturity of an idea and, consequently, the screening of ideas, especially in an 
early stage of a project. An example of this is when nascent ideas are set in 
relation to concepts already in use.  

• Finally, specifying requirements for a project constitutes a frame for the project 
and therefore influences the maturity of the ideas used. If the specification for a 
project shifts for some reason, the maturity of ideas has been shown to drop.  

This ultimately highlights an interesting dilemma related to idea development in 
projects—namely, the challenge of maintaining a stable frame for a project (e.g., in the 
form of a specification of requirements) while simultaneously allowing for the 
flexibility to not discard ideas that require reframing.  
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Abstract 
Recent developments within the field of innovation management have stressed the 

importance and influence of emotions during innovation. This paper aims to add to 
this research trajectory by focusing on emotional aspects, in particular belief and 
associated biases, in idea development. To empirically explore this topic, data from 
five different R&D project teams engaged in idea development activities was 
collected via semi-structured interviews. Results from the study show that numerous 
biases exist in the vicinity of idea development activities. Further, the identified biases 
pertained to three different areas in which they influenced idea development in 
opposing ways (i.e., either favoring or opposing the development of an idea). 
Consequently, three distinct tensions relating to the newness, the ownership and the 
belief in ideas were identified. Managers are encouraged to make use of an outside 
perspective, pay special attention to ideas that fit into the tension areas identified, 
avoid an overly strong reality check for immature ideas, and finally “boost” the 
development of those ideas that risk too little attention from the team. 

1 Introduction 
Innovation can be seen as the implementation of creative ideas within an 

organization (Amabile, 1996). However, the initial idea is almost never the idea that 
ends up getting commercialized (Stevens and Burley, 1997). One reason is that new 
ideas are often unclear and possible implementation strategies fuzzy (Hellström and 
Hellström, 2002). Moreover, an idea is combined with old and new ideas as it 
develops over time (Schroeder et al., 2000). This idea development improves the 
quality of the idea and adapts it to prevailing conditions (Seidel, 2007), thereby 
increasing the idea’s chance of adoption (Kijkuit and van den Ende, 2007). Idea 
development is consequently an essential part of the innovation process. This paper 
aims to investigate emotional aspects in idea development from an action rationality 
perspective, an important area if we want to support the development of ideas into 
innovations. 
The innovation process can be particularly emotional in its nature (Shepherd et al., 
2011). Even though objectivity and rationality generally are perceived as the basis 
upon which good decisions should be made (Kester et al., 2009), intuition and gut-
feeling have been shown to be included as decision criteria in their own right, in early 
stages of new product development (Hart et al., 2003). One underlying reason for this 
can be found in benchmark studies conducted by Cooper (2004a, 2004b, 2004c), who 
showed that companies that only relied on financial methods for project selection 
performed the worst, indicating that irrational or emotional aspects of innovation are 
also important. An emotion that is of particular interest, because it is likely to affect 



 

 

early parts of the innovation process, is the belief in an idea held by the engaged 
actors. A strong belief can in fact be required for the pursuit of new ideas and 
innovations (Grundvåg Ottesen and Grønhaug, 2005). At the same time, strong 
emotions can result in biases. For example, high commitment can result in an 
escalation bias with the result that “pulling the plug” is avoided (Boulding et al., 1997) 
and proponents can be affected by a conservative bias and consequently focus on 
ideas that are consistent with the organizational status quo (De Clercq et al., 2011).  
However, the selection of ideas is only a subset of idea development (Florén and 
Frishammar, 2012). The other part, idea refinement—the propelling force that pushes 
the idea forward—is often neglected. When compared to idea selection, idea 
refinement also corresponds to another type of rationality, namely action rationality 
instead of decision rationality (Brunsson, 1982). Thus far, less attention has been paid 
to emotional aspects in idea development and innovation from an action rationality 
perspective. Taken together, there is a need to further our understanding of the role 
emotions play in innovation processes in order to manage them in a better way 
(Akgün et al., 2009). This paper aims to contribute to this discussion.  

2 Theoretical exposition 
In this section, we will first present some background on innovation, with a special 

emphasis on its rational and irrational qualities. This review shows that softer aspects 
such as intuition and gut-feeling affect our decision and actions, indicating that 
emotional aspects influence our behaviors. When narrowing the scope to the actions 
conducted to propel an idea forward, the belief in the idea seems to be particularly 
important. Therefore, a more thorough exposition of the role belief and associated 
biases have in idea development is provided. 

2.1 Rational versus Irrational Aspects of Innovation 
The innovation process has been the subject of a variety of rational evaluation 

criteria determining if an idea should be developed further or not. Commonly these 
include aspects such as:  novelty and usefulness (Björk et al., 2010), originality, user 
value, and producibility (Magnusson, 2009), and risk, effort, and benefit (Sandström 
and Björk, 2009). In order to make a rational decision, it is necessary to assess the 
importance of various decision attributes. According to Heerkens (2006), this is 
achieved either by defining the attributes so clearly that their importance can be fixed, 
or by finding a common denominator. In their study of decision making by actors 
involved in innovation processes, it was found that subjects achieved neither aim 
because they had no system to the composition, no casual relations were established, 
and no integration, concretization, abstraction, or reformulation took place. The result 
was an unworkably huge number of attributes. A rational attitude towards decision 
making has also been shown to trigger reflexivity and therefore ensure that tools, 
criteria, and methods are discussed based on arguments and not solely on intuition and 
gut-feeling (Hammedi et al., 2011). Still, it has also been shown that there is a 
tradeoff between rational and resource based criteria and creativity when it comes to 
screening ideas (McAdam, 2004). Intuition or gut-feeling is therefore sometimes 
included as a decision criterion in its own right in early phases of a new product 
development process (Hart et al., 2003). This shows that softer aspects like intuition 
affect innovation, although it has not been recognised as much in management 
research until lately (Akinci and Sadler-Smith, 2012). In fact, even though objectivity 
and rationality are generally seen as the basis upon which human beings should make 
good decisions (Kester et al., 2009), it has been shown that companies that relied 



 

 

solely on financial methods in their project selection actually performed the worst 
(Cooper et al., 2004a, 2004b, 2004c). Intuition, in addition, is less resource dependent 
and allows a more holistic view, i.e. includes aspects that the company does not think 
of when designing evaluation criteria (Magnusson et al, 2014).  
In turn, it becomes inevitable that the decision-making process includes components 

of emotionality. Indeed, decisions are not made in a smooth and linear manner but in a 
social process characterized by political concerns, disruptive movements, and twist 
and turns (Styhre et al., 2010). In fact, Akgün et al. (2007) showed that product 
innovativeness is positively influenced by emotional capability, although mediated by 
the firms’ learning capability. This indicates that emotions can be a driving force that 
provides evaluative information and supplies “energy” for creativity. If these 
emotions are assimilated and harmonized, they can improve the decision-making 
process and be utilized for efficient product development (ibid). Waters (2000) goes 
so far as to say that innovation is a highly committed behavior that is “irrational in 
nature”. The most obvious reason why R&D and innovation require commitment is 
that the process is long term and risky, in other words, “since you can only believe 
something that might be false, it would seem that a sense of commitment more than 
the cold force of logic must drive one to act” (Starling, 1991, pp. 256). This quote 
highlights the fact that organizations striving for innovation face two problems: 
choosing the right thing to do and getting it done. According to Brunsson (1982), 
there are two types of rationality behind these two problems: decision rationality and 
action rationality. Because innovative work most likely causes an increase in the total 
workload as extra tasks are added and complex problem solving is required (Huhtala 
and Parzefall, 2007), strong motivation and enthusiasm are required. Emotions, 
therefore, seem to be an important part of the force that propels an idea forward, i.e., 
idea refinement as defined by Florén and Frishammar (2012). 

2.2 Emotional Aspects of Idea Development and Innovation 
In order to understand individuals’ actions in the innovation process, in order to be 

better suited to manage them, the emotional aspects should be emphasised (Akgün et 
al., 2009). Feelings are an inherent component of social behavior that is particularly 
likely to influence judgments in complex tasks where people are faced with extensive 
and constructive information processing (Sandberg, 2007). Feelings, or incidental 
emotions, have even been shown to influence economic decision making after the 
emotion itself has disappeared (Andrade and Ariely, 2009). In a study of resource 
allocation to disruptive innovation projects, Lettice and Thomond (2008) found that 
senior managers are keen to exaggerate the benefit of their high-effort projects. 
Moreover, the same study showed that information that was inconsistent with the 
beliefs of the manager got dismissed, refuted, and/or misinterpreted. So, even if 
commitment impacts positively on innovation, it also comes with many negative 
implications as explained by this quote: “Managers must get people committed and 
involved in important challenges but acknowledge, at the same time, that commitment 
produces problems” (Starling, 1991 pp. 255). For the pursuit of an idea, and therefore 
its development, the belief in the idea seems to be particularly important. However, a 
strong belief in an idea can also have side-effects, such as different types of associated 
biases.  

2.3 Belief and Biases 
Previous research has shown that proponents of an entrepreneurial initiative sell the 

initiative more intensely if they believe that it will have implications for 



 

 

organizational performance (De Clercq et al., 2011). This indicates that the beliefs of 
an individual can affect his or her actions. Moreover, individuals’ actions can also 
influence their beliefs since individuals want to believe that their beliefs are consistent 
with their actions. For example, if individuals are required to behave in a certain way, 
they may change their beliefs in order to match their actions (Hannah, 2004). In other 
words, the individual makes a choice of which beliefs are relevant, through the choice 
of action, therefore causing a judgement bias (Van den Steen, 2004). Another bias that 
has been shown to affect decisions is the framing bias. The framing bias arises when 
the presentation of, for example, a decision is altered so that it emphasizes either the 
potential gains or the potential losses (Hodgkinson et al., 1999). A conservative bias 
is when individuals are more prone to bring up ideas or sell initiatives that are 
consistent with an organization’s status quo (De Clercq et al., 2011). In their study of 
issue selling by managers within an organization, Dutton et al. (2001) actually 
identified a combination of the framing and the conservative bias. In order to increase 
the likelihood of acceptance—being aware of an existing conservative bias within the 
organization—a manager packaged or framed an issue as incremental as opposed to 
radical and tried to tie the issue to valued goals within the organization.  
When committed to an idea or a project, it is also easy to become emotionally 
involved, which can lead to an overly positive evaluation of the future of the endeavor 
(Kester et al., 2009). If the idea or project fails to deliver, people have been found to 
be very reluctant to terminate it (Boulding et al., 1997). Most researchers conclude 
that escalation represents a departure from optimal decision making (Sarangee et al., 
2013), but it cannot be completely avoided due to the complexity of the innovation 
environment (Kester et al., 2009). In sum, if people believe that an idea should be 
adopted, they also have strong preferences for that idea (Rietzschel et al., 2010), 
something that could cause biases. In this article, a bias is defined as an inclination or 
prejudice either favoring or opposing an idea, similar to the definition provided by the 
Oxford dictionaries (Oxford University Press, 2014). 
New Product Development (NPD) is a natural setting that fosters escalation of 
commitment, but little research that focuses on de-escalation (Sarangee et al., 2014) 
and prevention of other types of biases exists. In a study of decision making and 
behavioral biases, Gebauer et al. (2008) found that a distinguishing factor between 
successful and unsuccessful firms implementing customer support services was the 
awareness of the limiting effects of biases. In contrast, Sarangee et al. (2013) refer to 
studies that show that warning managers of the existence and direction of bias does 
little to improve decision making. Decision making is only improved when rational 
thinking replaces more emotional decision making (ibid.). However, Grundvåg 
Ottesen and Grønhaug (2005) state that ideas and initiatives can be killed by an overly 
strong a reality check. 

2.4 Research Objective 
Even though emotions are part of organizational life (Akgün et al., 2009) and 

innovation processes in particular can be strongly emotional (Shepherd et al., 2011), 
previous research has somewhat neglected the emotional aspect of the innovation 
process (Klaukien et al, 2013; Sandberg, 2007). Moreover, when the emotional aspect 
has been considered, it has almost exclusively been from a “decision rationality” 
perspective (e.g., Brunsson, 1982). Still, an essential part of the innovation process 
(e.g., idea development) consists of both idea selection and idea refinement (Florén 
and Frishammar, 2012). Idea selection refers to control of the idea’s development 
through assessments and evaluations, whereas idea refinement is a propelling force 



 

 

that drives the idea forward. Therefore, we argue that idea refinement is based on 
another rationality, i.e., an “action rationality” (Brunsson, 1982). Consequently, this 
study complements previous research by focusing on the actors engaged in the 
innovation. This is particularly important because, early on in a project when ideas are 
developed, before the first gate decision, it is not management that makes the 
decisions, but the actors who hold the power of choice when they choose how and on 
what idea they spend their time.  
In addition, we focus specifically on a particularly important emotion for idea 
development and innovation—that is, belief in the idea. Believing strongly in an idea 
has been shown to influence the proponents’ selling effort (DeClercq, 2011) and is in 
some cases considered a necessity for the pursuit of new ideas and innovations 
(Grundvåg Ottesen and Grønhaug, 2005). However, a strong belief in something can 
also cause biases such as escalation of commitment (e.g., Kester et al., 2009; 
Sarangee et al., 2013), framing bias (Hodgkinson et al., 1999), and/or a conservative 
bias (e.g., Dutton et al., 2001). The present research aims to achieve a better 
understanding of the emotional aspects in idea development through investigating the 
following research question:  

How do belief and associated biases influence idea development? 

3 Methodology 
The case company in which this study has been conducted is part of a larger 

Engineering Group that has, three years in a row, earned a position on the Thomson 
Reuters Top 100 Global Innovators list (Thomson Reuters, 2013). The company is a 
world-leading supplier of tools and application knowledge for the metalworking 
industry. Respondents were all actors in on-going development projects within the 
R&D division of the company.  

3.1 Research setting and sampling 
Five projects, all initiated by an idea generation workshop during the period 2010-
2012, were selected for the study. With this selection, all of the projects had a similar 
starting point and started about the same time, and it was possible to follow the 
advances beyond this point. The first author of this paper is employed by the company 
and was the facilitator of the idea generation workshops, making the research team a 
duo of an insider and an outsider. The strength of this collaboration is that the insider 
provided access to, for this study, relevant people in the organization and an 
understanding and knowledge of the context, while the outsider contributed with a 
more objective perspective, which is particularly useful when analyzing the data and 
drawing conclusions.  

3.2 Data Collection 
As previously mentioned, the first author of the paper is employed by the case 

company and has been involved in each of the projects, e.g., facilitating workshops. 
Consequently, the authors had access to contextual information about the projects and 
had access to people in the organization. However, this deep involvement also has its 
downsides, e.g., a risk of a lack of objectivity. In order to prevent this shortcoming, 
data for this study was collected with the help of two master thesis students 
supervised by the first author. Still, this set-up also has its limitations because a great 
deal of nonverbal information can be lost. For these reasons, all interviews were 
recorded and transcribed, and the students and the first author engaged in continual 
discussion and reflection during data collection.  



 

 

In order to find the people with the right knowledge, a snowballing technique was 
utilized (Myers and Newman, 2007). The data collection was initiated by interviews 
with the project manager—or in one cases the person responsible for the idea 
generation workshop—for each project. At the end of this first interview, the 
respondents were asked to provide the names of project members that they considered 
appropriate for further interviews. Thus, the first round of five interviews was 
complemented with nine additional ones, resulting in a total of 14 interviews (see 
Table 1 for more details). This procedure of chain-of-referral ensured that information-
rich informants were pointed out (Miles and Huberman, 1994). 
Table 1: The five sampled projects including number and position of respondents 

Project Number of 
respondents 

Position of respondents 

A 4 Project Manager and three Product Developers 

B  3 Project Manager and two Product Developers 

C 3 Project Manager, Product Owner, and Product Developer 

D 2 Two Product Developers 

E 2 Project Manager and Product Developer 

All interviews were conducted face-to-face, in a location familiar to the respondent. 
The interviews were conducted with the support of a standard question list but the 
respondents were also encouraged to talk extensively about the main subject of the 
interview (e.g., idea development), raising topics in any order he or she wished, 
making the interview semi-structured (Williamson, 2002).  
The respondents were also asked to fill in graphs describing their belief in ideas over 
time. Each respondent filled in two graphs, one graph for an idea that was selected as 
a final candidate in the project and one graph for an idea that the respondent initially 
believed in, but was eventually rejected. Consequently, only ideas that received 
attention and were worked on were included. The scope of these graphs was in the 
very early phase of the project, i.e., after the start of a project but before any formal 
gate decision. The y-axis of the graph consisted of the following statement: Idea 
belief—conviction that the idea would succeed and a Likert scale ranging from agree 
totally to disagree totally (in five increments). The x-axis showed the time elapsed 
from the idea generation workshop either to the point where the idea was rejected or it 
was selected as the final candidate (i.e., the graphs were made retrospectively). An 
example graph is provided in Figure 1. 



 

 

 
Figure 1: Example graph from one of the interviews 

The respondents were given the choice of which critical points (e.g., decision 
meetings, tests, etc.) that they wanted to include along the x-axis in the graph, 
resulting in a free-form curve. Follow-up questions connected to an increase or a 
decrease in the belief were asked along the way, making sure that the respondents’ 
reasonings were captured on tape.  

3.3 Data Analysis 
The data collection resulted in data in the form of transcribed interviews and the 

previously mentioned graphs. The data was analyzed in two steps. First, the reasoning 
behind the graphs for both selected and rejected ideas was identified in the transcripts. 
This procedure led to the identification of underlying reasons for increases and 
decreases in the belief of the idea over time. In a second step, the focus shifted to 
biases associated with the idea belief. Quotes referring to idea belief were extracted 
from the transcripts and special attention was put on quotes that indicated aspects that 
either favored or opposed the development of the idea (hence an identified bias). Then, 
pattern analysis and clustering of the quotes were made, (see, e.g., Voss et al., 2002). 
This resulted in the identification of three different areas. Finally, for each quote, it 
was noted whether it was a general statement or if it connected to an idea that was 
finally selected or rejected. Moreover, whether the quote indicated a favoring bias, 
opposing bias, or both was made explicit. Because the identified biases in each 
underlying areas worked in opposing ways, but related to similar areas, they indicated 
the presence of three tensions in idea development. 

4 Results  
We divided the discussion of the results into two main sections. The first section 

addresses the increases and decreases, and their causes, in the belief in the idea. The 
second section corresponds to the three identified tensions relating to belief and 
identified biases that emerged from the data. First, we addressed a tension in 
maintaining motivation for working with the idea and the acquisition and 
development of new knowledge. Secondly, we considered a tension relating to the 
newness of the idea and the self-preservation mechanisms of the actor. Finally, we 



 

 

addressed a tension in the ownership of the ideas, i.e., connected to being assigned 
someone else’s idea or someone else working on “my idea.” 

4.1 Belief in the idea 
The graphs describing the belief in the ideas enabled us to follow ideas throughout 

the project. The results in Table 2 are a summarization of the respondents’ reasoning 
connected to the graph used for data collection. 
Table 2: Activities that cause increase or decrease in idea belief 

Idea Belief Selected ideas Rejected ideas 

↑ Extra features and new production 
methods 

New technical solution 

Working with the idea in the CAD 

Solved a sub-problem 

Complementing the idea with other 
improvements 

 

↓ Making the prototype 

Unexpected results from tests 

Testing the prototype 

High manufacturing cost 

Difficulties or pitfalls in the CAD or in 
Finite Element analyses 

CAD-modelling showing narrow parts 

Testing the prototype 

Difficult to manufacture 

Negative results from Finite Element 
analyses 

Test revealed problems or not enough 
functionality 

New problems surfaced when other 
problems were resolved 

The table shows that the respondents attributed increases and decreases in idea belief 
to actions conducted in the projects. By shifting the focus from the graphs to the 
transcripts, and paying special attention to the presence of biases, three tensions 
relating to belief and bias in idea development were identified. In the following 
sections, these three tensions are presented. 

4.2 The “Positive Illusions” Tension 
The first identified tension is directly related to the level of belief in the idea. The 

respondents stated that they worked more on the ideas they believed in. They also 
highlighted that they believed more in ideas that they had worked more on. More 
specifically, the respondents highlighted the fact that a more developed idea, where 
more knowledge had been acquired or sub-problems had been solved, constituted a 
reason for believing more in the idea. Respondents described a situation where it was 
the small and continuous improvements to an idea that had increased idea belief. 
Therefore, this tension seems to contain some degree of self-reinforcement because 
respondents indicate that, as previously stated, they worked more on those ideas in 
which they believed most.   
One of the respondents also noticed that the way an idea was represented affected 
how others received it. An illustrating example is when people gather for an idea 
generation workshop early on in a project. During such an event it turned out that 
more refined ideas, i.e., already drawn in the CAD, presented side by side with 
sketches received more attention by the participants. Another respondent described a 



 

 

similar situation where the ideas brought forward by the project team were more 
mature than other ideas, resulting in a great advantage for the project teams’ ideas. 
Because one of the purposes behind an idea generation workshop is to infuse the 
project with ideas from outside the project, such a bias is counterproductive. The bias 
that more mature or refined ideas causes also seems related to another type of bias 
caused by a lack of knowledge about the idea. It appears that a lack of knowledge or 
experience can in fact favor an idea, e.g., by keeping the belief in the idea high. 
Table 3: The "Positive Illusions" Tension 

Proof Effect Rejected/ 
Selected/ 
General 

“Those ideas that we believed the most in we worked the most on, but 
we at least drew a number of the ideas up in the CAD so that we 
would not evaluate the ideas based on how they looked [drawn in 
CAD or sketched on paper]” (Product Developer, Project D) 

“Some ideas had been drawn in CAD before the idea generation 
workshop and they received more attention” (Product Developer, 
Project B) 

 “Those ideas that were most mature were probably those that we 
[the project group] had already worked on. So, when you work the 
way we did, the result is a great advantage for our own ideas” 
(Product Developer, Project A) 

 “It [belief in the idea] felt ok until it underperformed […] It was 
because it was necessary to screw from the back, I was not aware 
that that was such a critical issue (Product Developer, Project A) 

 

Favoring 

 

 

Favoring 
 

 

Favoring/ 
Opposing 

 
Favoring/ 
Opposing 
 

 

Rejected 

 
 

Selected 
 

 

General 
 

 
Rejected 
 

 

 

The “Positive Illusions” Tension therefore seems to be able to cause the following 
biases: 

� Bias favoring the idea: believing in the idea  

� Bias favoring or opposing the idea: the amount of work put down on the 
idea (i.e., level of maturity, level of refinement in the representation of the 
idea) 

� Bias favoring or opposing the idea: amount of knowledge acquired (i.e., 
solved sub-problems) 

4.3 The Newness Tension 
The second identified tension relates to the newness of ideas. The respondents 

perceived an idea as new when it was deemed more interesting or cooler, or because it 
differed from competitors’ solutions. Moreover, respondents reported that the idea 
belief was higher for an idea considered more novel. At the same time, a newer idea 
was perceived more risky since it was more unknown. However, this was also 
something that could trigger individuals to work harder. This situation was found in 
one of the projects where a product developer actually continued to work with the 
idea even after the project had changed its course in a more conservative direction. 
The product developer stated that he really wanted to succeed with the idea and 
continued to explain that he really didn’t want to fail. So, if an individual already had 
invested personally into an idea, the risk of failure could lead to more effort. 
However, in addition to being more risky, a new idea also requires more work. A self-



 

 

preservation mechanism can therefore cause reluctance towards investing time and 
effort into an idea when the individual is repelled by the workload a new idea 
requires.   
Table 4: The Newness Tension 

Proof Effect Rejected/ 
Selected/ 
General 

 “We believed more in this idea in the beginning [compared to 
another idea][…] the clamping function, which we focused a lot on in 
the beginning, was more interesting in this idea” (Project Manager, 
Project B) 

“Well, we were not 100 percent confident that the idea would 
succeed, but still many perceived this idea as quite cool. But that is 
not the same as believing in its success” (Project Manager, Project 
C) 

“I am still working on this idea, even though the project has changed 
direction. I really want to succeed with this, or it is more like I do not 
want to fail with it. (Product Developer, Project B) 

“You asked me about the wild ideas, they did not have a chance here 
because none of the product developers were interested in taking on 
the workload that they would require” (Product developer, Project 
A) 

Favoring 
 

 

 

Favoring 

 
 

Favoring  

 
Opposing 

 

Rejected 
 

 

 

Rejected 

 
 

Rejected 

 
General 

 

 

Hence, the Newness Tension can be identified in case of the following biases: 

� Bias favoring the idea: perceiving the idea as new 

� Bias favoring or opposing the idea: risk of failure associated with the idea 

� Bias opposing the idea: the workload that an idea demands 

4.4 The Ownership Tension 
The final tension is related to the ownership of the idea. This tension has to do with 

how people are affected by having to work on someone else’s idea or when someone 
else is assigned “my idea” to work on. One of the respondents described how he 
started to believe more in an idea just because he was the one who was assigned the 
job to draw the idea in the CAD. Another respondent described a similar situation of 
inheriting an idea from someone outside the project. When working with the idea, he 
got more personally attached to it and also stated that he started to believe in the idea 
more. However, another respondent gave an example of a similar situation but with a 
different outcome. He described a situation where the initial idea belonged to a person 
from outside the project team, but this person was not present at the idea generation 
workshop at the start of the project. The respondent highlighted that in this case the 
idea suffered because it did not come through the “right” path.  
Personal characteristics of the individuals involved in idea development also seem to 
affect the faith in an idea. One of the respondents highlighted the fact that a driven 
person that enforces his or hers ideas will be able to get more ideas through the 
screening. This might not be an optimal situation depending on the underlying reason 
for enforcing an idea, e.g., belief in the idea, ownership of the idea, or past 
experiences. 

Finally, respondents reported that the involvement of another person in the idea also 
caused unexpected feelings. One of the respondents described an instance where 



 

 

another person, who had inherited the idea and therefore had continued to develop it, 
received recognition for the fact that the idea was cool and innovative. This caused 
hard feelings in the group since the person behind the initial idea felt that the 
recognition went to the wrong person. 
Table 5: The Ownership Tension 

Proof Effect Rejected/ 
Selected/ 
General 

 “I was the one who drew the idea in the CAD; often you start to 
believe a little more in those ideas” (Product Developer, Project A) 

“It was a person invited to the workshop that came up with this idea 
[…] then I continued to work on the idea, even though I did not 
really believe in it that much during the idea generation workshop 
[…] when we only had four ideas left, this was actually the idea that 
I believed most in” (Product Developer, Project A) 

“You nurture your own ideas. Possibly it is a good thing to have a 
competition between ideas. But it depends a lot on the people 
involved. The person who enforces his or her ideas the most will get 
the most ideas through [the screening]” (Product developer, Project 
A) 

 “It is perceived that ideas that have not wandered the right path 
[originated in a project], they sort of fall between the cracks. 
(Product Developer, Project C) 

“And then I thought, yeah right. And that is the reason behind my 
emphasis on the fact that it is I who have come up with this idea, and 
I do not perceive this idea as the groups’ idea. It is my idea and the 
company’s idea” (Product developer, Project A) 

 

Favoring 
 

Favoring 

 

 
 

Favoring 

 

 
 

Favoring / 
Opposing 
 

Opposing 

Selected 
 

Selected 

 

 
 

General 

 
 

 

General 
 
 

Rejected 

Biases caused by the Ownership Tension also seem to work in different directions: 

� Bias favoring the idea: involvement in the idea 

� Bias favoring the idea: enforcement of the person behind the idea 

� Bias favoring and opposing the idea: the path the idea have travelled / idea 
origin 

� Bias opposing the idea: recognition perceived as unfair 

5 Analysis and Discussion 
By applying an explicit focus on the influence of belief (i.e., conviction in the 

success of the idea) and biases (i.e., an inclination or prejudice either favoring or 
opposing an idea) in idea development within projects, several things can be discerned. 
Table 2 shows that the respondents referred to activities and “hard facts” when 
describing their belief in the idea over time. In the table, the lack of activities that 
caused an increase in Idea Belief for rejected ideas, i.e., the upper-right quadrant, is 
noteworthy. However, the list of activities connected to the rejected ideas that 
decreased the belief in the idea is ample, showing that time and effort had indeed been 
invested in the development of these ideas. Moreover, the selected ideas were not 
sheltered from decreases in belief; in fact, they experienced setbacks similar to those 
ideas that were later rejected. The major difference, therefore, seems to be that ideas 
that were later selected also experienced results that increased the belief in the idea, 



 

 

something that likely reinforces motivation and commitment. Most noteworthy is 
perhaps the lack of more emotional aspects of idea development. These softer aspects 
only surfaced when the respondents were asked to elaborate on their belief in the idea. 
To some extent, this might be an explanation for the lack of research targeting 
emotional aspects of the innovation process (Klaukien et al., 2013; Sandberg, 2007), 
since such aspects are evidently difficult to grasp. In fact, applying an action 
rationality perspective might even make their impact even harder clarify, which might 
somewhat explain the extensive use of a decision rationality perspective (e.g., 
Brunsson, 1982).  
The identified “Positive Illusions” Tension reveals, as the name indicates, that 
illusions—in the form of, for example, framing bias and escalation of commitment—
are a part of and influence idea development. For entrepreneurs, it has been argued 
that similar “positive illusions” are in fact required for the exploitation of new ideas 
and the pursuit of innovation (Grundvåg Ottesen and Grønhaug, 2005). This is also in 
line with recent findings from studies looking at positive affect, showing that this 
emotion may confer important benefits for the person who experiences it (Baron and 
Tang, 2011). One can therefore ponder whether an overly strong reality check might 
actually kill ideas and stifle motivation. If this occurs in an early stage of the idea 
development process, where the idea has not been given enough attention to mature 
sufficiently, there is a possibility that good ideas will be missed. By assessing and 
discussing the idea’s maturity, this phenomenon might be possible to manage 
(Karlsson, 2014). The link between the existence of the biases included in the 
“Positive Illusions” Tension and the likelihood of an idea to be selected is, in this 
study, inconclusive. However, the results show that the respondents are inclined to 
believe more in the ideas that they have worked more on. This finding is interesting to 
put in relation to social information processing theory (Hannah, 2004) that asserts that 
individuals’ actions can actually influence their beliefs. The rationale behind this is 
that people want to believe that their beliefs are consistent with their actions. So, 
when required to behave in a certain way, individuals manage their beliefs in order to 
match their actions (ibid.). Hence, results from this study indicate that this behavior 
also exists within idea development. This might not come as a surprise, but the 
interesting thing is what happens when actors are encouraged to select ideas with low 
risk, or avoid these themselves because of the workload, as exemplified in the 
Newness Tension. If working with low-risk or incremental ideas becomes a self-
reinforcing attitude within the organization—that is, the actors start to believe that that 
is what they should do—there is an immediate risk that we end up with an 
organization that is unable to leverage innovative content in their offerings. The result 
might be an organization that excels at exploitation but is unable to explore new 
solutions and opportunities (March, 1991).  
Discussing the novelty of ideas in innovation is nothing new. In fact novelty or 
originality is often used as a selection criterion for ideas (see, e.g., Björk et al., 2010¸ 
Magnusson et al, 2014). The results here add to the discussion of potential biases 
associated with newness of ideas and bring forward three potential biases, present at 
the actor level, during idea development. The first bias often favors the idea and is 
associated with the degree of novelty. An idea that is perceived as new will gain more 
attention and higher hopes for success. This favoring inclination is interesting to put 
in relation to research made by Rietzschel et al. (2010), who found that people tend to 
select ideas they believe in rather than creative ideas. Moreover, when comparing 
creative ideas with more mundane ones, creative ideas are less likely to be 
implemented (Baer, 2012). In this study, when looking at the amount of implemented 



 

 

ideas referred to in the quotes in Table 4, one can see that all ideas have in fact been 
rejected, i.e., they were not implemented at all. Is it the case that all new ideas are 
rejected, or are we in some sense blinded by novelty? A potential explanation might 
be the time limit that is an inherent part of project work. If this is the case, 
organizations are encouraged to actively manage novel ideas rejected from projects in 
another way, so that they will not die entirely (Karlsson and Törlind, 2013). The 
remaining biases—risk of failure and fear of the workload—seem to oppose novel 
ideas because they dampen the commitment to the idea. Because these biases appear 
early on in the process and the actors working with the idea can manage their own 
attention, there is a risk that some novel solutions never reach management in, for 
example, a gate decision. To sum up, the Newness Tension includes evidence of both 
escalations of commitment and conservative biases. 
The final identified tension, i.e. the Ownership Tension, shows that the feeling of 
ownership does affect idea development. This tension contains fragments of both 
framing and judgment biases. When feeling ownership of an idea, we are more 
inclined to enforce the idea and therefore have a favoring bias. However, the feeling 
of ownership can change over time. When another individual is involved in the 
development of an idea, this person is more likely to feel engaged. This finding 
should be put in relation to the so-called “not invented here” syndrome that is so 
common in many large firms. On an actor level, the Ownership Tension can actually 
be a means of combating this syndrome if actors are engaged in other actors’ ideas—
e.g., take responsibility for others’ ideas. If lucky, a “developed here” syndrome will 
appear. When it comes to the link between the biases present in the Ownership 
Tension and the likelihood that an idea is selected or rejected, the relationship appears 
to be more straightforward. For selected ideas, there was often a favoring bias present, 
whereas the opposite was the case for ideas that were rejected. This analysis is, 
however, based on a small data set and conclusions should be drawn with caution. 
Comprehensively, we chose to focus this research on actors doing actions and not 
making decisions. Moreover, our scope was early on in the innovation process, i.e., 
within idea development, before any gate decisions were made within the projects. 
This means that it was the actors that were responsible both for the actions and for the 
decisions. This focus distinguishes this study from the majority of existing research, 
which instead focuses on the management level from a decision rationality 
perspective (Brunsson, 1982). Because the scope of the study included not only ideas 
that were selected as a final concept in the projects, but also rejected ideas, we 
avoided an ex post bias towards successful ideas. This inclusion of rejected ideas was 
thus not made in order to find a real correlation between the existence of biases and 
degree of implementation. In order to generalize the results, more data, perhaps of a 
more quantitative nature is needed, and preferably from more than one company. 
With that said, the qualitative approach adopted in this study was instrumental in the 
identification of the aforementioned tensions. These identified tensions are constituted 
by several types of biases—e.g., framing, escalation of commitment, judgment, and 
conservative biases. Still, the mere existence of biases cannot be said to have an 
obvious or direct link to whether ideas are eventually selected or rejected. One 
example of this can be found in the first two quotes in the “Positive Illusions” Tension 
(see Table 3). These two quotes largely highlight the same thing—maturity level of 
the idea—favoring the idea. Nevertheless, one idea was selected and the other one 
was rejected. This illustrates that biases are a sneaky thing that work undercover. 
Therefore, the tensions identified in this study appear to be a valuable framework 
through which biases in idea development can be understood and managed.   



 

 

5.1 Managerial implications 
This study identified a number of tensions and biases that reside with the actors, i.e., 

project members. In an early stage of idea development in projects, it is the team 
members that are involved and also partially responsible for idea selection. 
Consequently, the belief in an idea and corresponding biases are likely to greatly 
affect the choices made and should therefore be highlighted and managed in an 
appropriate way. However, because these biases are present not only in the screening 
of ideas but also during idea refinement, they can be a challenge to identify and 
manage. With that said, the present study has a number of clear implications for 
managers:  

� We believe that a manager, who is less involved in the actual idea 
development activities, is able to uphold a more objective view. Therefore, as 
far as it is possible, he or she should make use of this outside perspective in 
order to avoid ideas being subjected to unfair treatment, i.e., biases. 
Continuously reflecting on the influence of emotions on the work being done 
is therefore valuable.  

� Managers should consider the three identified areas of tensions in idea 
development—“positive illusions” or high belief in an idea, newness, and 
ownership—as areas where caution should be taken. This is important in 
order to improve the idea development phase and give ideas an appropriate 
chance to prove themselves.  

� Managers must be careful applying overly strong reality checks, which might 
be the result of removing all biases, in order not to kill good ideas and 
initiatives. This seems particularly important in early stages of idea work, 
where ideas are immature and fragile. Therefore, also try to consider the 
readiness or maturity of an idea before deciding on the next step. 

Finally, because some biases also favor the belief in an idea, managers can make use 
of biases to “boost” idea development for those ideas that risk too little attention from 
the team. An example comes from the Ownership Tension where involvement in an 
idea makes people more positively inclined to it. Project managers are therefore 
encouraged to involve people in the development of others’ ideas, if there is a concern 
that some ideas suffer from a lack of attention. 

6 Conclusions and Future Research 
This paper has contributed to our understanding of belief and biases in idea 

development. More specifically, the paper contributes to the literature stream focusing 
on idea development by applying an action rationality perspective in contrast to a 
decision rationality perspective. This in turn adds a theoretical lens beneficial to the 
literature covering idea development.  Further understanding of idea development is 
achieved by identifying a number of tensions from which several biases can be 
derived. These tensions adhere to areas such as the belief in the idea, the newness of 
the idea, and the feeling of ownership of the idea. By paying specific attention to these 
areas, it might be easier to identify the presence and influence of biases. The results of 
this paper have also generated a number of practical implications by showing where 
biases might have a positive effect on the development of ideas. For example, by 
involving people other than the initial idea provider, it is possible to establish a sense 
of ownership that can propel the idea forward. Eventually, a “not invented here” 
syndrome on the individual level can be reduced. By identifying how belief and biases 
are interrelated and play an important role during idea development, it was also 



 

 

possible to provide a concrete example of emotional influences in innovation 
processes.  
Vital for this study, and for the achieved results, is the adopted action rationality 
perspective. Future research should therefore focus more on action rationality in order 
to understand the driving forces that impel us to make reality of ideas, and in 
particular creative ideas. Moreover, additional research investigating the correlation 
between the existence of biases and whether an idea is rejected or selected should be 
conducted. Finally, it is likely that an idea will be more or less vulnerable to the 
existence of biases depending on the level of maturity of the idea. Therefore, more 
research connecting emotional aspects of innovation and idea development with the 
maturity or readiness of an idea is needed.  
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1 INTRODUCTION 
Ideas and concepts may be seen as the carriers of innovation (Hansen and Andreasen, 2005), and it is 
now a well-established fact that innovation is key to any company’s development and competitiveness 
(Legardeur et al., 2010). This implies that, in order to be successful in the market, organisations must 
have a steady stream of ideas entering their product development process (Nilsson et al., 2002). In 
addition, idea generation is also an important part of the concept development phase once a design 
project has begun. The aim, in the early stages of product development, is to create a wide set of 
alternatives. In the engineering design research community much effort has been spent on improving 
ideation, concept development and concept evaluation. In the concept development phases, many ideas 
are rejected or discarded even though they may have potential, but there has been little research which 
has focused on what happens to these rejected ideas. 
In order for ideas to have an impact they have to gain entry into the regular development process 
(Backman et al., 2007). According to Leifer et al. (2000), radical ideas, i.e. ideas that have the 
potential to create an entirely new set of performance features, improvements in known performance 
features or a significant reduction in cost, can come from many directions. Because the sources of 
radical ideas are so diverse, noticing them is difficult and many are missed for lack of an alert listener 
(Leifer et al., 2000). Moreover, novel ideas are often rejected due to a ‘rational’ decision, since the 
idea in question does not fit the current frame of reference of the company or of the specific project. 
This means that the reasons for rejection are both clear and consistent with the rules and criteria 
associated with the existing frame of reference, whereas the novel idea would require a, so called, 
‘reframing’ in order to be implemented (Bessant et al., 2010). In a study of a project at Volvo Cars, 
which aimed to develop innovation capabilities, another reason for rejecting ideas was identified 
(Börjesson and Elmquist, 2011). There was awareness within the company that some novel ideas 
would be perceived as threatening to the organisation. To avoid creating resistance against new ideas it 
was, therefore, important to introduce the idea gradually. In an ongoing development project there 
might not be enough time to reframe the project or introduce the idea gradually. Instead, there is a risk 
that more radical ideas will, in fact, be rejected. In order to prevent that these ideas get lost in the 
process—and with them opportunities for the company to innovate—it is important for a company to 
process ideas which have been rejected from projects. Hence, the aim of this paper is to explore the 
life of rejected ideas following the completion of projects. The following research question has guided 
the study: What happens to ideas that have been rejected from a product development project?  
In this paper we define the rejected ideas as ideas that are not incorporated into the final product of the 
product development project. The method applied to explore this area was a literature study as well as 
the analysis of interviews with representatives active in the innovation activities of seven large 
companies. In this paper an idea is defined as a concrete suggestion which is believed will make a 
difference, in comparison to viewing an idea as a mental construct (Hansen and Andreasen, 2005) or a 
proposal for action (Brem and Voigt, 2009). No distinction is made between different types of idea, i.e. 
whether they answer a why, what or how question. In addition, the study is limited to ideas that come 
from or have been dealt with as part of projects. 

2 RELATED WORKS  
This section is structured as follows. First, we investigate the terms ‘concept’ and ‘idea’ that 
sometimes appear to be used interchangeably (Hansen and Andreasen, 2005) and thus require 
clarification. Secondly, idea rejection and idea resurrection or ‘unshelving’ are introduced in order to 
provide a background for the empirical results which follow. Finally, the capturing of a design 
rationale for ideas is discussed.  

2.1  The terms ‘concept’ and ‘idea’ 
According to Hansen and Andreasen (2003), the engineering approach to a ‘design concept’ focuses 
on the technical side, i.e. the emphasis is on creating a principal solution that realises a required 
functionality. An example of this reasoning is found in Kroll and Shihmanter (2011), in which a 
concept is described as the idea to be realised for some functional reason. Furthermore, a concept can 
either determine principal solutions or partial solutions (Hansen and Andreasen, 2005).  
For an idea to be conceptual it is necessary for the design team to relate the idea to its context and 
identify the characteristics that indicate the difference that matters in the product-context relationship 
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(Hansen and Andreasen, 2003). In the automotive industry, where Backman et al. (2007) conducted a 
study of concept work, the meaning of ‘concept’ is generally considered slightly different from the 
pure meaning of ‘idea’. In most cases the concept is considered to be a development concept that is “a 
set of proposed solutions complying with a set of fixed constraints” (Backman et al., 2007, pp. 20).   
An idea (or product idea) is, according to Hansen and Andreasen (2005), a mental construct 
articulating both a design and the project for achieving that design. An idea can also be seen as a 
proposal for action, which either reacts to recent developments or proactively utilises them (Brem and 
Voigt, 2009). Therefore, ideas are strongly shaped by the organisational context and are always 
embedded in local circumstances; an idea never emerges in isolation (Bakker, et al., 2006). The 
ideation process, i.e. the process for generating ideas has, according to Hansen and Andreasen (2006), 
at least two aspects: that which the idea concerns (content) and somebody that carries the idea forward 
(having intent, insight, argumentation etc.). Hence, it is possible to distinguish between different types 
of idea based on their content (e.g. an idea that improves the process). Another possible categorisation 
is to distinguish between ideas based on what type of question they attempt to answer. Nilsson et al. 
(2002) and Langrish (2004) make a distinction between needs (why to do something), ideas of what to 
do and ideas of how to do something.  

2.2  Rejecting ideas  
According to Bakker et al. (2006) ideas can be rejected for reasons relating either to the content (i.e. an 
idea is impracticable for technical reasons) or the organisational context (e.g. budget problems, priority 
of other ideas, organisational policy, competition). In an experimental study focusing on effectiveness 
and differences in the creative design process, Vidal et al. (2004) take the viewpoint that rejected ideas 
are ideas that “are related to the requirements of the problem, but do not constitute a viable solution or 
do not meet the requirements”, i.e. ideas that are not valid (Vidal et al., 2004, pp. 291). In reality, 
however, ideas can be rejected for reasons other than validity. It may be that the timing is wrong, that 
the idea is not sufficiently developed and needs more work, that resources are not available or that the 
idea does not mesh with current priorities. Other possible reasons for rejecting ideas are that they 
originate from different sources and also have different stages of maturity (Nilsson et al. 2002) or that 
the idea does not fit into the existing frame of reference at the company in question (Bessant et al., 
2010).  
According to a number of authors (e.g. Cooper, 1993; Nilsson et al., 2002; Alam, 2003; Bakker et al., 
2006), rejected ideas should not be discarded entirely, instead they should be stored in an ‘idea bank’. 
The reason for this is that the ideas should be kept aside for future consideration, since changes in the 
context (i.e. market or technological changes, increase in the technical budget or a change in company 
strategy) can change the disposition of previously rejected ideas (Alam, 2003).  

2.3  Resurrecting or unshelving ideas 
Still, the danger of these ‘idea banks’ or ‘idea pools’ should be recognised. According to Schepers et 
al. (1999) it is essential to have an innovation process that guarantees the regular inspection and 
reassessment of banked ideas, otherwise “idea pools become idea graves and good ideas will never get 
a chance to be implemented”. The underlying reason for this is that the responsibility for an idea is 
transferred to a system and does not remain with the author (Schepers et al., 1999, pp. 30). In their 
study focusing on project ‘unshelving’, that is, the resurrection of a previously abandoned project, 
Wilson and Hlavacek (1984) found that successful unshelving was more common in industries where 
the window of opportunity was not too short, e.g. chemical products, pulp and paper. The study 
highlighted the importance of individuals, and noted that some individuals even remained active in 
exploring the ideas despite the project having been paused for several years and having no formal 
budget. These individuals recognised that conditions had changed to a more favourable position and 
that they could influence the resurrection of the idea. Even though individuals are important, “A 
system that only depends upon memory and individual initiative will produce far fewer successful 
unshelvings than a system that conducts formal, periodic reviews.” (Wilson and Hlavacek, 1984, p. 
33).  

2.4  Documenting the design rationale for ideas 
While some of the design rationale (i.e. motives and arguments why something is designed in a certain 
way) for the different design solutions in an engineering design process might be stored in a Product 
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Data Management (PDM) database or in a geometric model (i.e. where the relationships between 
different parameters can be defined), the rationale describing why these particular relationships were 
defined – the design intent – is, however, typically not stored. In fact, much of the knowledge created 
and shared in projects is often inadequately documented. Even when documentation does exist, it is 
often fragmented and de-contextualised, making it less useful to those not working within the 
particular project. Furthermore, the documentation is normally skewed towards successful ideas and 
concepts (i.e. those that are part of the final product). Törlind and Larsson (2006) analysed early 
design sessions and found that documentation was limited to sketches from these sessions, making it 
difficult for someone who did not participate to understand the context and reasons for the rejection of 
some of the concepts. An exception is when an idea is deemed interesting enough to patent, but the 
patent was never subsequently used in a final product. These unused patents provide a good starting 
point from which to resurrect ideas (Wilson and Hlavacek, 1984) 
Several tools and methods have been developed to mitigate this problem and attempt to capture the 
rationale of the designers. Recent work includes DRed (Bracewell et al., 2008) and concept-
configuration-evaluation triplets (Kroll and Shihmanter, 2011). Thus, how rejected ideas can be stored 
in idea banks (e.g. Cooper, 1993), how they can be unshelved (Wilson and Hlavacek, 1984) and how 
the reasons for rejection can be captured (e.g. Bracewell et al., 2008) have been studied. However, 
little has been written about the actual fate of the rejected ideas. 

3 METHOD  
An exploratory approach was chosen in order to gather information about companies’ ways of working 
with rejected ideas. Given the exploratory nature of the study, there was an explicit focus on including 
companies from various sectors in order to prevent bias towards any specific sector. This study is 
based on a total of seven semi-structured interviews with respondents from seven companies from 
different industrial sectors. An overview of the participating companies is found in Table 1.  

Table 1: Description of the companies and respondents participating in the study 

Company 

A A Swedish company developing and selling heat exchangers. The respondent is a manager for 
concept development and is also responsible for ideation within the company.   

B A German automotive company in which idea management is a part of the continuous 
improvement program. The respondent is responsible for idea management for the entire group. 

C This is an internal consultancy within a large company, located in the Netherlands, developing 
consumer electronics. The respondent was an internal consultant within innovation management.  

D One of the business areas of a larger Swedish organisation that develops hygienic products. The 
respondent is responsible for ideation within the business area.   

E A Swedish forestry company in which the respondent functions as the link between R&D and 
the markets and is also closely connected to the company’s innovation activities.  

F A large Swedish automotive company in which the respondent is one of two full-time employees 
within the area of innovation.   

G 
This company is a wholly-owned subsidiary, offering IT solutions, within a larger group offering 
commercial transportation solutions. The respondent is responsible for the technology watch and 
business innovation department.   

 
The semi-structured interview form was chosen in order to allow a greater breadth than other types of 
interview (Fontana and Frey, 2000). Semi-structured interviews allow the respondent to elaborate on 
the topic of the interview and the interviewer to follow up on leads provided by the respondent. 
Follow-up questions were open and built upon the words used by the respondents in order for the 
terminology used to be ‘natural’ for the respondent. All interviews were conducted with the support of 
a standard list of open-ended questions. Examples of questions used are: How do you define 
innovation? Idea? Tell me about your initiatives to foster innovation? and How are rejected ideas, that 
is to say, ideas developed in the project, but not included in the final product, managed? All 
interviews were performed over the phone in either Swedish or English, recorded and transcribed. The 
length of interviews ranged between 44 and 82 minutes, with an average of 67 minutes.  
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3.1  Data analysis 
The interviews were analysed after transcription. After reading the texts, open coding was used to 
create labels with names that reflect the meaning of the associated text (Kwortnik, 2003). 
Representative quotes were highlighted in the transcripts and a spreadsheet was used to compile these 
quotes and record from which interview they originated, as well as temporary coding labels (that 
resembled or copied the words used by the respondents). In order to bring in the context of the 
question, an effort was made not to extract quotes that were too narrow, i.e. to keep some contextual 
information in the quotes. Clustering of the coding labels was conducted, with the support of the 
compiled spreadsheet, in a second phase. This clustering created a common list of labels to incorporate 
the meaning of several respondents’ quotes (Miles and Huberman, 1994). This was followed by an 
iterative process of back-and-forth analysis in which new data were compared to the categories in use, 
and new categories were compared to previously coded data (similar to the comparative analysis by 
Kowortnik (2003)). From this process a number of central categories emerged that provide the basis 
for the results presented in section 4. To prevent bias, the results of the analysis were discussed by 
several researchers.  

4 RESULTS  
In the following section, the discussion of the results is divided into four sub-sections. First, we 
consider the respondents’ view of the term ‘idea’, since this is important contextual information for the 
reader. Secondly, idea management in the companies is addressed, with specific reference to how 
rejected ideas are managed. Finally, we examine how and when ideas are documented in the 
companies, and also the importance of idea responsibility with regard to rejected ideas. Company 
affiliations are provided in brackets after all included quotes. 

4.1  The respondents view of the term ‘idea’ 
Remarkably few of the participating companies had a clear definition of the term ‘idea’. This is 
noteworthy since all companies had a view of what innovation was and almost half (3 out of 7) of 
these definitions included the term ‘idea’. This finding might be better explained by a quote from one 
of the respondents: “We have never thought about defining that [an idea], more than that it is any 
suggestion that can change something” (A). However, at one of the companies a clear definition of an 
idea existed and was connected to their definition of innovation. In this company, innovation was seen 
as the creation of a new standard, whereas an idea improved an already existing standard, as explained 
by the respondent: “Ideas, for example, have a standard. And over the changing process the content 
will get a new standard, a better one” (B). All companies have their way of working with ideas, but 
the methods and processes differ. When it comes to idea management, the majority (5 out of 7) of the 
participating companies had a system for managing ideas.  

4.2  Idea management in the participating companies 
In at least one of the companies there was the possibility to park an idea that was considered 
promising, but not yet ready (for various reasons) for implementation. It is possible to return to these 
promising ideas later and evaluate whether circumstances have changed and implementation is now 
feasible. This process is an attempt to give promising ideas a second chance before a decision is made. 
At this company it was possible to park an idea as many times as you want, for a period of three years.  
A respondent from another company identified the difficulty of knowing what to do with an idea in the 
case of the idea not being directly connected to the idea owners’ current work. The respondent 
highlighted the need for a process within this area: “If they have an idea, what should they do then? 
Because that isn’t crystal clear today. […] they don’t really know where to go, especially if the idea 
isn’t directly connected to their work but to something else. Then they have to spend a lot of time 
selling in this idea somewhere where it doesn’t belong, and that time they don’t really have. Therefore, 
it is important that at process for capturing these things exist” (G). There is a risk that if this type of 
idea is presented to the line manager, it will be rejected despite potentially being a promising idea for 
another part of the organisation. In one of the companies there was a specific person responsible for 
distributing all incoming ideas to the managers who might have interest in it. Despite being a tedious 
process, this has the potential to distribute ideas to the right part of an organisation. 



 

6 
 

4.3  Managing rejected ideas 
Regarding the management of rejected ideas, two approaches appeared to exist within the studied 
companies: ‘codification’ and ‘personalisation’. The codification approach involves a systematic 
approach where ideas are codified and stored in documents or databases for easy retrieval and reuse. 
However, this does not prevent companies from also using a personalisation approach where the ideas 
are ‘stored’ and communicated through people.  
The codification approach makes the ideas visible and searchable within the organisation, e.g. at the 
beginning of a new product development project it is possible to retrieve old unexplored or dismissed 
ideas from similar projects. These ideas can be used as inspiration or as a foundation for further 
exploration. It was highlighted by one of the respondents that if no one feels responsible for the ideas 
stored in the system, they will not be looked up retrospectively. A similar experience was also shared 
by a respondent from another company: “The ideas are captured. […] And then what do you do with 
all the captured ideas. I think the honest answer is nothing” (G). The same respondent reflected upon 
what happens to ideas which have been rejected from projects: “I mean, if you really give it a thought, 
then you say, well, you have a lot of ideas generated. But you're only going to pursue a few of them. If 
you really start collecting all the ideas generated, you will have information overflow because then 
there's no way how to handle all the ideas, I would say. Because the numbers, it keeps on increasing, 
increasing, increasing” (G). Concerns about information overflow are also related to how far the idea 
has been developed. If the idea has been thoroughly investigated, tested and elaborated, a report will 
usually exist, but if an idea is more immature and has been dismissed at an early stage, a lot less will 
have been documented.  
Another approach to resurrecting or unshelving ideas is to rely on individuals to take ownership of 
them, i.e. the personalisation approach. A number of respondents stated that ideas which have promise 
are carried forward by the people participating in a workshop or project, and the following example 
was given:“There is no systematic way that we, let's say, in the sense that you could say we collect 
those ideas and we put them into the next round of ideation. What you typically see is that the ideas, 
they more or less - the transfer from one round of ideation to the next one is via the people involved” 
(C). This excerpt provides an example of an implicit personalisation approach (i.e. it is up to the 
individual to carry the ideas forward). Other respondents provided examples of more explicit forms of 
personalisation (i.e. where the individual is supported by, for example, organisational or working 
practices). One of the companies had established a separate part of the organisation to handle those 
ideas which are more radical, but also ideas that are not carried forward by other parts of the 
organisation: “Then it is possible to come to us and say, ‘I have this idea, can you look at it and see if 
it is interesting for the company because I cannot get it through?’ And then we do that. [...] In some 
cases we have taken it into our cross-functional process, looked at it, evaluated it and in several cases 
pushed it further in another way. [...] It can be good to have a small conflict here you see” (F). 
By creating an organisation where these types of ideas can attract attention and resources, a conflict 
can be created within the company. This conflict can be a little intimidating to some, and in some 
instances there have been reactions such as “why are you dragging this up when we have decided 
to…” (F).  By having an organisation which deals with radical ideas an incentive is provided for 
managers to reflect a little more on the potential consequences before rejecting an idea; nobody wants 
to be a bottleneck for innovation. Another example of an explicit personalisation approach was the use 
of innovation coaches working scattered throughout the organisation: “No, I don’t think that we have 
anything formalised around that [rejected ideas from projects]… it should be a part of the innovation 
coach assignment [current initiative] that is about taking care of ideas where ever they come from. 
[these innovation coaches] will spread the word how to take care of an idea, how to proceed” (G). A 
final example of an explicit personalisation approach was found by one of the companies participating 
in this study. The company held idea generation workshops at the end of each project, taking the time 
to collect and discuss ideas: “We find it terribly interesting to end a project with an idea generation. 
Then it is more about reviewing what has happened but also go through recommendations for how to 
proceed. What is the next step? Then these things that have been missed or that couldn’t be dealt with 
because of different limitations arise again” (A). The underlying thought is that the individuals 
present at the workshop will carry forward these ideas and proposals for improvement into the next 
project. This type of workshop also results in the documentation of lessons learned, as well as 
suggestions about how to proceed with future projects in the same area. 
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4.4  Documentation of ideas  
When it comes to documenting ideas, the companies described various working practices. One of the 
respondents described how the company uses templates to document ideas generated early on in a 
project, e.g. during an ideation session. On these templates the names of the subgroups that have been 
working together with the idea are always recorded, which makes it possible to backtrack to where the 
original idea came from at a later date. There were also attempts to document a lot during the process 
so that, if there is a change in circumstances, it should be easy to start again, this time with the 
experience from the first iteration.  
As previously mentioned there were also attempts at documentation following the completion of a 
project. This type of documentation consists of new concepts with connected analyses of their 
strengths, weaknesses, opportunities and threats (SWOT analysis): “We let them design new concepts, 
maybe in three groups. They are to write down how they visualise the next thing and they are told that 
they should present the result as if they were standing in front of top-management and were asking for 
money for this particular project [...] Then we get both a presentation and also a SWOT analysis since 
the other two groups listen to the presentation. One group analyses opportunities and strengths whilst 
the other group focuses on threats and weaknesses. The outcome is three new concepts with an 
attached SWOT that we attach to the material” (A). 
Companies that use a system for documenting ideas, have the documentation tailored to their specific 
needs. The documentation typically includes, at the very least, the problem (what is the current 
situation and what is wrong with this?) and the suggested solution. In some cases there is also a 
committee which evaluates the ideas as they are added to the system. One of the respondents focussed 
on the danger of such a process: “The other thing with a committee and grades is that you put that 
grade in a contextual situation. The idea is judged once – and then it is archived. And then the idea is 
doomed to carry that grade forever. It is like your old high-school grades - if you are to apply for a 
university program you should apply with this grade. This means that we potentially risk losing ideas 
that might be before its time. They drown because of their grade in a large database” (D). Another 
respondent also explained that problems occur when an idea which is good, but not patentable is 
submitted into the system; the idea simply disappears. The ideas are stored in the system, but they get 
no subsequent support from that system, which, in turn, highlights the need for someone to be 
responsible for taking care of ideas in a company.  

4.5 Idea responsibility 
If no one is responsible for taking care of ideas there is a risk that these ideas will just vanish into thin 
air. This issue was touched upon by several respondents who seemed to reason differently. One of the 
companies considered it important to have someone who takes care of the ideas after they had been 
generated, such as in a creative workshop as part of a project: “And with taking care of we mean that 
they should know what they want to achieve, what they want to do with them” (A). In this company the 
respondent had also noted that each department collects the ideas that are relevant to them, without 
using any IT-system. It also appears that idea generation sessions had become some sort of 
marketplace for ideas, as ideas that arise during these sessions later on turned up in other departments 
or in other projects. At another company the idea management system was a part of the continuous 
improvement program and the incoming ideas were the direct responsibility of the line manager, i.e. 
the manager of the person who submitted the idea. “The leaders are always responsible for the ideas 
of their associates. It's automatically. So if I give an idea into the system, my next boss will be the 
responsible guy for this idea. […] he is responsible to find out the right expert for the content of this 
idea” (B). 
But this was not the case in all of the companies. In one, where a committee has been used to evaluate 
the incoming ideas, responsibility was looked upon in a different manner. “It is me as an idea owner 
that is responsible for putting [an idea] into the system. So I have also been motivated to do that since 
there has been a personal objective for how many ideas you should hand in. But all ideas have not 
been entered into the idea management system, but it is just the ideas that are in the system that are 
reviewed for patentability” (D). 
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5 DISCUSSION  
Results from this study are based on a cross-sector interview series with respondents deeply involved 
in innovation activities in seven different companies. However, only one respondent from each 
company was included which in turn limit generalizations. 
First and foremost, it should be noted that few companies seemed to have a clear definition of an idea. 
This is noteworthy because a lack of a clear definition makes it more difficult to extract ideas from 
other types of information. Furthermore, few companies actually distinguished between ideas that had 
their origin in projects from ideas originating elsewhere. The result was that these ideas were 
channelled into the alternative routes (if they exist) for taking care of ideas (e.g. systems, innovation 
coaches or organisation and ideation sessions).  
When it comes to the life of an idea following rejection, two main routes become apparent. Either the 
ideas were documented or stored in some sort of system or idea bank for later use (codification), or it 
was left to individuals within the company to carry them forward (personalisation), either implicitly or 
explicitly. Table 2 summarises the different approaches used by the participating companies.  

Table 2: Approaches for dealing with rejected ideas, where C = Codification, P-I = Implicit 
Personalisation and P-E = Explicit Personalisation                      

Company C P-I P-E 

A Documentation is carried out throughout the process, as well as in an idea 
generation session after a project is completed. X  X 

B 
The manager is always responsible for the ideas of their associates. The company 
has a system to support working with ideas, and in this system it is possible to 
park ideas. 

X  X 

C Templates are used in order to back-track the origin of a generated idea. 
Otherwise ideas are transferred through people. X X  

D 
A system for managing ideas exists and the ideas have traditionally been 
evaluated by a committee. It has been up to the project groups which ideas that 
should be put into the system. Personal objectives for the number of ideas exist. 

X X  

E A database for ideas exists in the company and the ideas are manually distributed 
to those to whom they may be relevant. X X  

F 
A separate part of the organisation has been formed where ideas are given a 
second chance by entering a cross-functional process. The company is about to 
implement a system for managing the ideas. 

X  X 

G 
No formalised process for dealing with rejected ideas exists, but they will 
probably be part of the innovation coach assignment that is a current initiative 
within the company. 

X X  

 
All companies codify the ideas, more or less, the big difference seems to be whether a system exists to 
manage the ideas or not. As can be seen in Table 1, codification of ideas is always complemented by 
some sort of personalisation approach, either implicitly or explicitly stated. The reason for this may be 
the two parts of the ideation process, as stated by Hansen and Andreasen (2006), i.e. the content of the 
idea and the carrier of the idea. Since a system can never have the intent, insight, and argumentation to 
fully carry an idea forward, the individual is key to the further life of an idea.  
One approach, found in one of the companies, which appears to successfully combine codification 
with explicit personalisation, was the utilisation of idea generation sessions following the completion 
of a project. During these workshops, those who had worked on the project have the opportunity to 
discuss and develop the ideas that have been rejected to find suggestions on how to proceed with 
future projects. During the process rough concepts are explored and analysed by the participants, 
which results in both documentation and an embedding of ideas within individuals. This makes it 
easier for these people to remember the individual ideas and where the relevant documentation can be 
found. 

5.1  Implications for theory and practice 
Since ideas can be rejected for reasons related to either content or context, as time goes on, technology 
advance and priorities change these rejected ideas could become valuable. Since an apple does not fall 
far from the tree and a company is not transformed overnight, ideas rejected from current projects 
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should be particularly valuable. This applies especially to those ideas that have been a part of the 
development process and are a bit more elaborated and worked upon. Furthermore, as the ambition of 
companies today, to a large extent, is to shorten the product development time in order to become 
more competitive, it may be even more critical to manage ideas rejected from current projects. If these 
ideas are not given time to mature and develop and this as soon as possible, there is a risk that these 
ideas will not be ready for subsequent projects either.  
The implication for managers and practitioners is that they should pay attention to these types of ideas 
within their organisation (i.e. incorporate the topic in current practices and process). One measure by 
which current working practices may be improved is to make it clear who has the responsibility for 
dealing with rejected ideas. As an example, managers should not only ask for lessons learned 
following the completion of a project, but also for rejected ideas and suggestions as to how to proceed. 
Rejected ideas can, by this method, be both codified and embedded in the minds of individuals.  
The theoretical implication from this study is the importance of the personalisation approach when it 
comes to resurrecting rejected ideas. Whether or not the personalisation approach is implicit or 
explicit, it complements the codification approach in all the companies involved in this study. 
However, further research is needed in order to validate this result. A longitudinal study of how ideas 
are developed during a project, when the ideas are rejected and what happens to those ideas would be 
an interesting complement to the findings presented in this paper. 

6 CONCLUSIONS 
As innovative and novel ideas are ‘too radical’ and are thus more likely to be exposed to rejection and 
resistance than more conservative ideas, rejected ideas from projects could be seen as a potential 
goldmine of innovations. However, in order to utilise rejected ideas for innovation purposes it is vital 
that someone is responsible for those ideas, i.e. that some sort of process exists which prolongs the life 
of these ideas. This is consistent with the work of Schepers et al. (1999) which states that the 
underlying reason for idea pools becoming idea graves is that the responsibility for an idea is 
transferred to a system and does not remain with an individual.  
Findings from this study also highlight how a codification approach was always complemented by a 
personalisation approach in each of the studied companies, whether implicit or explicitly stated. 
Examples of this were either related to organisational issues, i.e. implicit codification (using 
innovation coaches or a separate part of the organisation to work with these types of ideas), or ways of 
working, i.e. explicit personalisation (idea generation sessions for completing a project). This is 
important since a document or system can never fully carry an idea forward as they lack intent, insight, 
and argumentation.  
Because projects are time limited, there is a risk that ideas, which are immature or ahead of their time, 
are rejected even though they have great potential. Therefore, it is important that ideas which have 
been rejected from projects are given the time and support necessary to allow them to reach maturity. 
One way for a manager to signal that these ideas are important is to identify them throughout the 
process and, in particular, after the completion of a project. To finalise a project with an idea 
generation session seems like a promising approach, allowing those involved in the project to reflect 
upon and document rejected ideas, i.e. combining codification and explicit personalisation approaches.  
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A gardener, here illustrating a line manager, can take care of rejected ideas and let them 
develop somewhere else, for example in an idea portfolio. 
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ABSTRACT 
An often neglected topic in idea management research is the continuity and stability 

of current idea management practices. This study addresses this topic by following a 
hand-over of ideas from a project to the line organization in a company. Moreover, 
idea portfolios are proposed and empirically explored as a means of managing and 
further developing these ideas. This particular idea-capturing scheme is believed to 
incorporate both codification and personalization approaches in the management of 
ideas. Twenty-one (21) semi-structured interviews, as well as observations, were 
conducted during a year, both before and during the implementation of idea portfolios 
at the company. Results from the study show the importance of considering the 
recipient of a codification effort in order for codification to become a constructive 
element rather than a barrier. Another finding is that different stages of maturity and 
levels of activity should be handled when managing ideas. Therefore, an idea 
portfolio is something of a hybrid between an idea bank and a register of on-going 
activities. Managing ideas in a transparent way was also shown to have its pros and 
cons. Increased transparency can both provide enhanced legitimacy for working with 
an idea, and increase the accountability of an idea, and can therefore be perceived as 
an obstacle. Finally, the shared responsibility of an idea that is the consequence of 
working with an idea portfolio can make the line manager something of an 
“accomplice”. This in turn helps in propelling the development of the idea forward.  
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INTRODUCTION 
The backbone of innovation is the implementation of creative ideas, which are often 

achieved in or through a development project (Chen et al., 2008). However, novel 
ideas can be rejected because creative ideas are, to a greater extent, met with 
resistance in comparison to more conservative ideas (Bessant et al., 2010) and are 
therefore less likely to be implemented (Baer, 2012). In addition, the traditional view 
of the innovation process can exaggerate the emphasis on ideas that have low risk but 
also a limited potential for future change and renewal (Björk et al., 2010). This 
cautious view on idea selection means that previously rejected ideas have the potential 
to be a goldmine for innovations. 
According to Nilsson et al. (2002), ideas can be rejected for several reasons. For 
example, the timing might be wrong, the idea does not mesh with current priorities, 
the idea needs more work (i.e., it is not sufficiently developed), or just because 
resources are not available. Rejected ideas are therefore sometimes stored in an idea 
bank until they are ready for future development (see, e.g., Nilsson et al., 2002; 
Sandström and Björk, 2010). However, Schepers et al. (1999) highlight that there is a 
danger associated with these types of systems, i.e., that they become idea graves if not 
complemented with a process or way of working that guarantees regular inspection, 
reassessment, and selection. Still, an idea rejected from a project can be resurrected 
for two reasons: either the context has changed and revealed new opportunities for 
how the idea can be used, or the idea itself has been improved. Storing ideas in an 
idea bank, in which ideas are continuously reassessed, can be sufficient in the former 
case, but is less likely to be enough in the latter. Hence, there might be other 
approaches that are better suited to managing these ideas.  
Results from previous studies indicate that codification of ideas ought to be, and often 
is, complemented by some sort of personalization approach (Karlsson and Törlind, 
2013). However, little attention has been paid to how these two approaches can 
support the management of ideas, and in particular the management of ideas that have 
been rejected from projects. The purpose of this paper is therefore to investigate how 
the life of rejected ideas can be prolonged, from a codification and personalization 
perspective. This is achieved by the early assessment of an idea hand-over from a 
project to the line organization. Moreover, the paper proposes and empirically 
explores idea portfolios as a way of managing these rejected ideas from projects.  

THEORETICAL EXPOSITION 
Despite numerous publications addressing idea management, few explicitly define an 

idea; we will therefore provide a short background clarifying our views on ideas and 
knowledge. Then we review the literature aiming to support the resurrection of ideas 
and in particular what is known about idea portfolios. Finally, we direct our attention 
to two knowledge management approaches—codification and personalization—and 
how they are related to innovation.  

Ideas versus Knowledge 
Both ideas and knowledge are often denoted as key components in order to achieve 

innovation. In fact, some argue that new knowledge can be in the form of an idea 
(Björk and Magnusson, 2009). Others state that the innovation process is about 
finding or developing knowledge in order to realize an idea (Waters, 2000). Hence, 
the distinction between the two concepts is not crystal clear.  
The C-K theory, proposed by Hatchuel and Weil (2009), is one attempt to explain 
how ideas or concepts are the necessary departure point of an innovative design 
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process. The theory describes the cognitive process of innovation as iterations 
between two conceptual spaces, i.e., the Concept space (C) and the Knowledge space 
(K) with the starting-point in an initial value concept. This initial value concept in 
many aspects resembles an idea as defined by Vidal et al. (2004), i.e., a design 
element is considered an idea if it contributes in some way to the solution of the 
problem. Others refer to solution proposals or elements of solutions as conjectures 
(Brissaud et al., 2003), highlighting that much is still unknown. This aspect of an idea 
is also evident in the definition provided by Gurteen, (1998, pp. 6): an idea is 
“‘something’ that is unrealized, unproven, or untested.” Knowledge, on the other hand, 
is often defined as “justified true belief,” a concept that was first introduced by Plato 
(Nonaka and Taeguchi, 1995, pp. 21). Lately, however, the focus has shifted from 
“truthfulness” and more towards justification. Nonaka and Taeguchi define 
knowledge as “a dynamic human process of justifying personal belief into the ‘truth’” 
(ibid.). Hence, even if a new idea is based on previous knowledge and is believed to 
make a difference, the idea has not been tested or realized and the final result is 
therefore unknown. Therefore, an idea can result in new knowledge when it has been 
realized, proven, and tested (i.e., justified). This view is agreed upon by Cormican and 
O’Sullivan (2003, pp. 55) who define knowledge as “an opinion, idea, or theory that 
has been verified empirically and agreed upon by a community.” 
In conclusion, this paper uses the definition of an idea as a concrete suggestion that is 
believed to make a difference, therefore distinguishing it from knowledge. We 
recognize that such a distinction is quite theoretical and that the reality in many firms 
is somewhat more nuanced. But we want to emphasize that the management of 
ideas—that is, beliefs not yet justified—have different requirements compared to the 
management of knowledge.  

Managing the resurrection of ideas 
According to Dutton et al. (2001), organizations deprive themselves of vital 

opportunities for change from within by failing to ensure that employees know how to 
achieve effective initiative selling from below. For this reason, managers should try to 
stay up-to-date on ideas developed within their organization and reflect upon whether 
these ideas might yield business opportunities (Berends et al., 2007). Such ideas can, 
for example, come from past projects, e.g., rejected ideas or lessons learned. These 
solutions and knowledge from past projects can be either reactive, when retrieved ex 
post and reused, or proactive, when solutions are deliberately developed for future use 
(DeMaio et al., 1994). According to Corso and Pellegrini (2007), outstanding 
companies prefer the more proactive approaches.  
The key assumption behind idea-capturing schemes is that there exist dormant ideas 
in organizations, ideas that will remain dormant in the absence of such schemes 
(Leach et al., 2006). Today, a number of idea-capturing schemes exist within 
companies, of which some are more proactive whereas others are reactive in their set-
up. In the following, a number of schemes aiming to support the management of ideas 
within organizations are summarized: 

� Systems (e.g., groupware, idea bank, suggestion system, etc.): The benefit of 
these types of systems is according to Cormican and O’Sullivan (2003) that 
they provide structure and organizational memory. If ideas and comments can 
be submitted anonymously, the systems may also improve group work by 
separating individuals and their personalities from the problem, thereby 
reducing the risk of unfair biases. An idea bank is also a way to avoid losing 
deferred ideas, i.e., ideas not appropriate in the current corporate strategy 
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guidelines (Brem and Voigt, 2009). However, a central question relating to the 
effectiveness of these systems is the “idea landing” phases, i.e., when an idea 
is re-entered in the organization. According to van Dijk and van den Ende 
(2002), employees have to be supported in this phase, with respect to both 
cultural as well as structural factors.  

� Campaigns or competitions: According to Schepers et al. (1999), idea 
competitions are a way to bridge the gap between a technological solution and 
a business opportunity. This bridging reduces the risk of unidirectional 
research as well as relying solely on market trends (Brem and Voigt, 2009). 
Indirect result of an idea competition is e.g. employees getting sensitized to 
innovation topics, creating new relationships, etc. These results are often much 
more valuable than direct and obvious ones (Schepers et al., 1999). However, 
collecting ideas of which just a few are selected entails the risk of frustration 
among the many employees whose ideas are rejected (Kijkuit and van den 
Ende, 2007). 

� Idea markets: Another way to ask for and evaluate ideas within organizations 
is idea markets, which use virtual stocks to represent new product ideas and 
allow participants to suggest and trade new product ideas in a virtual 
marketplace. An evaluation of idea markets conducted by Soukhoroukova  et 
al. (2012) showed that it attracted participants who exhibited high involvement 
across functional levels and different subsidiaries of the company. By effective 
sourcing and simultaneous filtering, idea markets help reduce the number of 
ideas brought to management’s attention. Besides stimulating new ideas, idea 
markets have also been found to awaken “dormant” ideas through modifying, 
re-contextualizing, and revitalizing them. People who submitted these 
“dormant” ideas to an idea market report that other alternatives such as idea 
management systems and ideation sessions provided poor feedback and 
therefore did not help to mature the idea (Lauto et al., 2013).  

� Ideation sessions: Gathering people in a meeting in order to collect ideas and 
previous experiences is a traditional method for resurrecting ideas in 
organizations. An example of this method is the use of idea generation 
techniques in the beginning of a project (Björk and Magnusson, 2009). When 
people meet at these sessions, they bring previous knowledge and ideas to put 
on the table (Karlsson and Törlind, 2013). However, it is difficult to involve 
too many individuals in the sessions and there is always a risk that ideas do 
not fit with the scope of the project in question.  

� Bootlegging: Another occurrence within organizations is a process of self-
organization, i.e., employees work “undercover” with ideas, sometimes 
referred to as bootlegging (Grimpe, 2006) or skunk works. Reasons for such 
activities are, for example, to avoid ideas being killed by presenting unfinished 
work, to bypass time-consuming formalism, to work with ideas outside current 
strategies or roadmaps, or because of fear of relinquishing ideas to others 
(Koch and Leitner, 2008). In some cases, this scheme has been made more 
formal, e.g., by exempting employees from their existing roles and creating a 
position for them where they can develop their ideas (Nijhof et al., 2002). 

Common to all these schemes is that the audience for ideas (often management) needs 
to be flexible in order to give new and perhaps unusual ideas a chance to prove 
themselves. Otherwise, it does not matter how creative an idea is, it will not be 
implemented (Georgsdottir and Getz, 2004). This is supported by results from a study 
of the effectiveness of various idea-capturing schemes conducted by Leach et al. 
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(2006). They found that only the level of management support has a significant effect 
on the implementation rate of ideas. One way to involve managers more in the 
management and development of ideas is idea portfolios.  

Idea portfolio 
The portfolio concept has, within product development practice, most often been 
applied to the management of projects or products. In turn, the portfolio concept is 
borrowed from the financial world, where it describes the composition of one’s 
shareholdings (Eekels, 2001). A portfolio is therefore a way to manage risk and avoid 
being too vulnerable. Lately, some researchers have applied the portfolio concept to 
ideas and concepts—referred to as idea portfolios or innovation portfolios—in 
contrast to, for example, project and product portfolios. According to Young et al. 
(2011, pp. 417), an idea portfolio is “a systematic approach to transforming ideas into 
a business opportunity by focusing on enriching the right ideas to maturation from the 
multitude of initial concepts identified.” This view is shared by Mathews (2010), who 
states that concepts are subject to evolutionary pressures within the portfolio.  
The content of an idea portfolio can be divided according to, for example, time 
horizon (i.e., ideas for re-design and more innovative ideas) as suggested by Eekels 
(2001) or according to the completeness in the articulation of the idea (i.e., embryonic 
ideas and idea proposals) as proposed by Larsson (2007). Moreover, a portfolio can 
also be used to create awareness of the need for innovation and the need to work 
differently as found by Börjesson et al. (2014) in their study of innovation capability 
building. The concrete task of working on a portfolio can therefore support more 
abstract objectives. At the same time, the individual concepts in an idea portfolio are 
often not ready for presentation to senior management, which can be something of a 
conundrum (Mathews, 2010), highlighting the fact that the management of an idea 
portfolio can be a challenge.   

Codification and Personalization 
Within companies, two approaches for managing knowledge are commonly used 

(Hansen et al., 1999). The first approach is called codification, where knowledge is 
carefully coded and stored in databases for easy access. The second approach is called 
personalization, where knowledge is closely tied to the person who developed it and 
mainly shared through person-to-person contacts. These two approaches are also 
related to the distinction between a commodity view and a community view 
(Stenmark, 2002). The commodity view considers knowledge an artefact that can be 
handled in discrete units. In contrast, the community view considers knowledge 
impossible to define universally, thus suggesting that knowledge can only be defined 
in practice. A graph provided by Cormican and O’Sullivan (2003) emphasizes the 
importance of having a certain minimum critical amount of knowledge and 
information (see Figure 1) and shows an idealized balance between codification and 
personalization approaches.  
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Figure 1: Idealized balance between Codification and Personalization approaches, adopted from 

Cormican and O’Sullivan (2003)  

 
The arrow in Figure 1 indicates that a balance between the two possible extremes can 
result in a growth in knowledge management i.e., more management of knowledge is 
necessary (Cormican and O’Sullivan, 2003). In addition, Hansen et al. (1999) found 
that effective firms excelled by focusing on one of the strategies and using the other in 
a supporting role.  
Even if both codification and personalization are necessary in organizations, one 
approach might be more appropriate depending on the timing (Davenport and Völpel, 
2002) or extent of originality in the design process (McMahon et al., 2007). Tacit 
knowledge such as intuitions, know-how, and skills, plays a central role in the early 
stages of the innovation process where a new product concept is developed (Borredon 
and Ingham, 2005). Therefore, for innovation, the personalization approach seems 
particularly suited because of its strengths in situations that do not have clear solutions 
at the outset. However, codified knowledge stored in databases allows the knowledge 
to be accessed and used by anyone in the company (Hansen et al., 1999). In addition, 
capturing new ideas without judgment or editing is valuable for the simple reason that 
most people have poor memories, especially for more unusual thoughts (Epstein et al., 
2013) and ideas in organizations have a short lifespan (Barczak et al., 2009). 
Codification can therefore be in the form of simple individual or collective memory 
aids. In order to derive value from such codification, the solutions don’t need to be 
complete. Additionally, codified knowledge is produced with the objective of being 
de-codified. So it is necessary to know/understand who the recipient is (Steinmuller, 
2000).  
When it comes to the generation and development of ideas that can be converted into 
innovations, personalization, in contrast to codification, may allow a more fruitful use 
of both existing social capital and tacit knowledge (Björk et al., 2010). However, few 
examples of idea-capturing schemes incorporating the personalization approach to 
managing ideas have been researched.  

RESEARCH SETTING AND METHODS 
This study was conducted within one R&D department of a company that is a world-

leading supplier of tools and application knowledge to the metalworking industry. 
Innovation is a core element in the current corporate and R&D strategy of the 
company. Clear evidence of this is that an innovation group consisting of members 
from the R&D and Product Management organization of the company have recently 
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been established. The first author of this paper is employed by the company and is 
part of this group. The innovation group aims to, amongst other things, facilitate idea 
creation and idea development and to provide guidelines for idea management.  
The product development process within this company is based on Knowledge Driven 
Design. Therefore, two types of projects exist and are coordinated: Knowledge 
Development Projects (KDP) and Product Development Projects (PDP). The aim of a 
KDP is not solely to deliver knowledge to a corresponding PDP but to also secure 
more generic knowledge that will leverage the knowledge base within the company. 
With this separation, the company strives to, among other things, dedicate resources 
to long-term knowledge development and avoid delays of product launches due to 
unplanned iterations. This study follows the implementation of idea portfolios and the 
hand-over of ideas from a KDP to not only a PDP but also to the idea portfolio in the 
line organization.  
An idea portfolio is a set of ideas collected on line function level. The line manager is 
ultimately responsible for the departments’ idea portfolio and should therefore see 
possibilities, make decisions, and give idea owners the opportunity to show and 
develop ideas. To support the management of the portfolio, the ideas can be 
positioned into an idea portfolio matrix with two axes: technical familiarity and 
market familiarity. When an idea is developed to the extent that a decision has to be 
made for further implementation or the start of a project, the line manager and the 
idea owner can send the idea for approval. The innovation group will then direct the 
idea to an appropriated steering-group within the company for a decision. If the idea is 
approved, a project will be initiated and the idea becomes part of the company’s 
compiled innovation portfolio, i.e., a tagging of projects in the other portfolios 
(product, service, technology, etc.) 

Data Collection 
The empirical data in this study was collected before, and during the implementation 

of idea portfolios. Interviews conducted before the implementation targeted, among 
other things, the faith in ideas that were rejected from projects. In contrast, interviews 
conducted during the implementation of idea portfolios were focused on the hand-
over of ideas from a project. Additional data was also collected through participation 
in meetings and informal discussions. Descriptive information about the data 
collection steps, methods, and type of data is provided in Table 1. 
Table 1: Descriptive information about data collection steps, methods of data collection, and type 
of data collected 

Step Data collection methods Descriptive information Type of data 
1: Before 
implementation of 
idea portfolios 
(Feb – May 2013) 

Semi-structured 
interviews with 14 
respondents from five 
projects before the 
implementation of idea 
portfolios  

The interviews aimed to 
investigate idea 
development within the 
projects and the current 
practice for handling 
rejected ideas. 
Respondents included 
project managers (four), 
product developers (nine) 
and one product owner.  
 

Transcribed 
interviews, research 
notes 

2: Before and during 
implementation of 
idea portfolios 
(Jan – Dec 2013) 

Own participation, and 
one formal interview with 
the Senior Product 
Portfolio Manager 

A focus on the prescribed 
way of working by the 
innovation group  

Recorded interview, 
research notes, 
internal 
documentation 
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3. During 
implementation of 
idea portfolios 
(Oct 2013 – March 
2014) 

Participation in meetings, 
informal discussions, 
project documentation, 
and six semi-structured 
interviews with project 
members and the relevant 
line manager. One 
verification meeting was 
conducted in March 2014. 

Data associated with the 
handing-over of ideas 
from a project to the line 
organization. The data 
was collected over six 
months and includes 
interviews with the 
project manager, the line 
manager, and the 
individuals whose ideas 
were handed over.  

Transcribed 
interviews, research 
notes, internal 
documentation 

 
In total, 21 interviews were conducted. The focus of this paper is on the handing-over 
of ideas from projects, so the data from step 3 was analyzed more thoroughly 
compared to data from steps 1 and 2.  

Data Analysis 
Data from step 1 was used to understand how the retention of ideas from projects 

was dealt with before idea portfolios were introduced. In the analysis of the interviews, 
attention was paid to identifying paragraphs that concerned rejected ideas from 
projects as well as evidence of codification or personalization approaches in the 
management of ideas. Excerpts were compiled in a spreadsheet together with 
background information about the origin of the verbatims (respondent and project).  
Data from step 2 was used to get a more holistic understanding of the prescribed way 
of working, i.e., idea portfolios at the line manager level. Documents and research 
notes were reviewed and the prescribed way of working was summarized into a text 
document. The interview with the Senior Portfolio Manager was reviewed in order to 
clarify the rationale behind idea portfolios from a company perspective.    
The transcribed interviews from step 3 were reviewed and coded by all three authors 
independently. Each author highlighted paragraphs in the transcripts that referred to 
the coding categories codification, personalization, or other. When a respondent 
explicitly mentioned the absence of, for example, codification, this was still labelled 
codification in order to understand the full picture. Then identified paragraphs were 
compiled into a common spreadsheet while noting which author or authors had 
identified it. This procedure was employed in order to achieve consistency and 
reliability in the analysis. If two authors or more had identified a particular paragraph 
it was deemed to be coherent (with a resulting inter-rater reliability of 76%). When 
adding an excerpt into the other category in the spreadsheet, open coding was used to 
create labels with names that reflect the meaning of the quote (Kwortnik, 2003). 
These labels were clustered in accordance with pattern analysis to create a list of 
labels incorporating the meaning of several respondents’ quotes (Miles and Huberman, 
1994). These patterns provided the basis for the result and analysis section.  

RESULTS AND ANALYSIS 
This section is divided into two sub-sections, describing the situation before the 

change to idea portfolios and a reflection from practice on the implementation of the 
proposed way of working. Each sub-section starts with a short presentation of the 
empirical data, followed by an analysis of the results. 

Before implementation of idea portfolios 
The documentation of ideas was performed even though no templates or standard 

way of documenting these ideas existed in the project documentation:  
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“We have pictures and so forth in the project database, so it is possible to revisit the 
ideas, but I do not think that anyone does that.” (Product developer) 
Still, no reason for revisiting these ideas existed:  
“They [the ideas] remain within the database; we do not have any process for looking 
at, revisiting, or spreading the ideas.” (Project Manager) 
An alternative way of documenting ideas was brought up by one of the respondents, 
which was filing it in the system used for managing intellectual property (IP):  
“There is an idea database, but then it has to be an inventive step in order for it to be 
patentable; only then you document ideas and that is quite bad.” (Product developer).  
Another respondent answered the question of what happened to those ideas that were 
rejected from projects in the following way:  
“Nothing really, not so far. They can of course get somewhat of a revival eventually. 
If there is a related project in the future some of these ideas will be alive in the minds 
of people.” (Product developer)  
A similar point of view was brought up by several respondents when they reported 
that ideas reside with experienced people and that they can be resurrected by talking 
to those individuals. However, the danger of this approach was highlighted:  
“I believe that we can track ideas, but the most important thing is what resides with 
the product developers […] but it cannot be totally person-bound either, since they 
may quit.” (Project Manager) 
 
The baseline interviews clarified that both the codification and the personalization 
approach for handling rejected ideas from projects, more or less, already existed 
within the organization, albeit as unspoken practice, i.e., tacit and/or informal. Besides 
the personal documentation of an idea made by its owner, ideas were codified in the 
project documentation or in some cases in the system intended for managing 
intellectual property. Because the purpose of this system is IP management, and an 
idea can be valuable and useful without being patentable, little support for maturing 
and developing these ideas exists there. Ideas can also be resurrected by talking to 
individuals within the organization, i.e., more of a personalization approach. 
Examples of this approach can be found in the beginning of projects where project 
members scout for previous ideas, e.g., by inviting individuals with ideas or 
experience to an idea generation workshop. The previous way of managing rejected 
ideas from projects seemed to be very dependent on the people involved. Even if ideas 
were documented, either in the project documentation or in other systems aimed at 
manage intellectual property, the main route for resurrection was via individuals.  

During implementation of idea portfolios 
The project manager compared the work with ideas in a project to a bush that needed 

to be pruned.  
“If one is fragmented and has too many ideas, it is almost like a bush. Then you have 
to take your clippers and prune a few branches at the outskirts. You remove those that 
appear to be the least viable and continue to work on others. But it is difficult to know 
the level of maturity an idea has, and if we prune away something that might have 
potential.”  
At the time of the “pruning” some ideas were more developed than others:  
“We did not consider us to have the time, so it is an idea that just [snap with fingers] 
died. It is not even documented, we just discussed it and then it just died, was not 
followed up” (Project Manager).  
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When asked what happened to the ideas that were not taken care of—either by the 
project or by the line manager—one respondent stated that:  
“I guess that they were buried. They were documented to some extent and then we will 
never look at them after this. [And that is ok?] I think that everything else would have 
been a waste of time.” (Product Developer) 
Also the Project Manager expressed that:  
“They [the ideas] remain in the project documentation, then at least we know where 
they are, with a picture and some text… this is what is referred to as the so-called 
idea cemetery.” 
One of the product developers raised an example from a previous project:  
“To some extent, I still work with this idea, a bit on the side. It is still alive; it didn’t 
die with the project if you say so.” 
Another aspect that was brought up relates to the ownership of the idea. It was 
expressed that little or no prestige was visible during the idea handover meeting. The 
line manager reported that project members had no difficulty dismissing their own 
ideas. However, it was also expressed that:  
“I have a feeling that it is really difficult to kill someone else’s baby [idea].” 
 
The data supports the assumption that there is a risk that valuable ideas might be 
rejected from projects. In an early stage of the project, it appears difficult to know 
which ideas have the most potential, especially when comparing more refined ideas to 
more immature ideas. Moreover, codification of ideas does not guarantee a prolonged 
life of ideas. Instead, the idea is just buried with the documentation when the project 
has ended. In some cases, however, ideas from projects survive. Occasionally, product 
developers keep working on ideas from previous projects, more or less undercover. 
Also, far from all ideas in a project are documented, some are just discussed before 
they are dropped. Hence, some codification seems to support follow-up of ideas and 
therefore prevents ideas from just evaporating into thin air. However, not all ideas are 
good enough and therefore time should not be wasted on documenting them. The 
mere documentation of an idea will not automatically ensure that the idea is of high 
quality or value. Instead, the documentation of ideas should be conducted in a 
conscious and purposeful manner. Finally, one should be aware that ideas can be very 
emotional and that people can hesitate to dismiss ideas from others, whereas it can be 
easier to devalue your own ideas.  

Codification versus Personalization 
One of the product developers described the purpose of the hand-over like this:  
“In this case, it was not storing ideas [that was intended] but maybe more taking 

care of ideas so that they can be realized. With this said, it is not certain that all of 
these ideas will become projects.” 
Several respondents emphasized that the documentation should not be too strict or too 
tedious if intended as a support. Instead, the focus should be on the idea itself:  
“If I have an idea and then write it down, that doesn’t add anything to the idea, right? 
I mean, the idea doesn’t get any better because I write it down.” (Product Developer) 
The same respondent also states that the codification of ideas can be a way to 
legitimate working with ideas:  
“For [establishing] a good climate where we should work with ideas, then it can be a 
good idea to have such a list in order to make it more official.” (Product Developer) 



11 
 

Another thing that affects the degree of codification versus personalization is the 
recipient of the documentation effort. One of the product developers describes it like 
this:  
“First and foremost, it has to be simple […] It is more like notes to support your own 
memory. If I am expected to write something in this list that a new employee should be 
able to take over, then I do not want to do it.” 
Another respondent stresses that the idea portfolio should adhere to the needs of the 
person behind the idea:  
“It is not all employees that will put ideas on this list, far from it.  And those that will, 
to my belief, don’t have the need to document. In contrast, it is others that want the 
documentation, people that like structure.” (Product Developer)  
The risk of documenting ideas just because it looks good to have many ideas in a 
project was also highlighted. When it comes to codification and personalization of 
ideas, these approaches seem to be quite complementary:  
“If we are just able to talk to each other, which seems extremely efficient compared to 
trying to find a report in some database. […] You go and talk to someone and this 
person has a memory or a folder saying something. All ways to save something work.” 
(Product Developer) 
Codifying an idea can also have negative aspects, as brought forward by one of the 
product developers:  
“It can be an obstacle, depending on your personality. If you add an idea to this list, 
then you are liable for it, for the things you have written. If you have the possibility to 
try it first, it might be easier.” 
 
Having an established way of working with ideas can result in several things. Besides 
just clarifying responsibility and facilitating the management of ideas, the idea 
portfolio also legitimizes the time spent on working with ideas. Having an idea 
portfolio is, according to the respondents, not solely about managing ideas. Instead, 
the portfolio is a way to work with ideas so that they will get more mature and ready 
for implementation. Looking at an idea portfolio from this perspective, codification of 
the idea can be quite sparse since the purpose is not to fully explain the idea but to 
clarify that this particular idea needs more work. Further, it is evident that the need for 
codification can differ depending on the recipient of the codification effort. For a 
product developer, it can be enough to just write down a note for supporting one’s 
own memory whereas a line manager will need sufficient information in order to 
manage all ideas. Regarding the codification and the personalization approach, in the 
context of idea management, they seem to be more complementary than exclusive, 
something that can explain the presence of both approaches already before the 
implementation of idea portfolios.   

The influence of the idea’s maturity 
Several respondents touched upon the evolution of ideas and what that implies for 

the management of them:  
“I do not display anything before I have anything that [is ready] because you always 
risk that, if it is the wrong person that receives the idea, you will get the feedback that 
that will never amount to anything, stop working on that.” (Product Developer) 
The speed of this maturation process seems to be higher for ideas within projects 
compared with ideas outside projects. In the end, it is up to the person that has an idea 
to raise it for discussion, and then the person behind the idea portfolio becomes very 
important:  
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“It is the responsibility of the person behind the idea to bring it forward, but then the 
person on the other side [the line manager] is important.” (Product Developer) 
The line manager also has an important role to play when it comes to clarifying 
responsibility. One of the product developers explained that the line manager can 
assist with some positive pressure, for example, in the form of a personal objective:  
“It is good thing to raise the question into something, like a personal objective, to 
finalize this particular idea on the list. In that way, you get a little pressure. […] That 
would be good because then it is clearer. If I work on an idea secretly, then nobody 
knows whether I quit or not.” (Product Developer) 
The same respondent emphasized that it is important not to quit working on an idea in 
too early a stage: 
“It is important that you can develop the idea to such a level that you can see whether 
it is something. Because often when you have these kinds of ideas [interesting ideas 
rejected from the project because they were out of scope] if we would have stopped 
working on this particular idea at the level of maturity it had in the project, then it 
wouldn’t be interesting.” (Product Developer) 
The line manager also sees benefits with clarified responsibilities:  
“For me, it is good to know that these are the ideas that are on my table. It is my 
responsibility to take care of them, that is quite nice to know […] and I believe that 
that also is nice to know for the employees.” (Line Manager) 
However, there are challenges associated with this way of working:  
“It is challenging to know the level of administration, or tests and simulations for it to 
have value. To understand that balance and how it should be managed, then also to 
find the time, that is also one of the challenges.” (Line Manager) 
Another aspect to consider, brought up by the line manager, was judging when an idea 
was ready to be presented for the Product Management department at the company. 
Here the line manager emphasized her role and responsibility in supporting employees.  
 
In order to see the full potential of an idea, it is necessary to work with the idea. 
Spending time on this appears to be a natural part of project work, whereas this 
maturation process takes longer outside a project. By adding an idea to an idea 
portfolio, it becomes more legitimate to work on the idea. In some cases, it can also be 
valuable to connect ideas in the idea portfolio with the personal objectives of an 
employee, in order to propel an idea forward. At the same time, the person behind the 
idea, as well as the idea, becomes more exposed. This highlights that there needs to be 
some flexibility when judging when an idea, or the person behind the idea, is ready to 
codify it. Moreover, the maturity of an idea is connected to the time and resources 
spent on an idea, highlighting that this aspect should be considered and if possible 
tracked when working with an idea portfolio.  

Keeping the ideas alive 
One of the respondents expressed that:  

“It is not about a list, really; it is more about a way of working and a means to 
evaluate ideas […] what is the point of documenting something that isn’t finished yet?” 
(Product Developer)  
The same respondent also stated: 
“I think that it would be beneficial to plan time for this… but maybe not to transfer the 
actual idea. I believe that it is difficult to take over somebody else’s idea […] But at 
least to get the topic on the agenda, to implement some kind of net or what do you call 
it [to capture ideas].” (Product Developer) 
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The line manager agreed that the idea portfolio should be on the agenda for the 
department:  
“So that you get reminded that, yeah, right, it is time to look at this. That is the way 
we plan to work with this, to both handle it continuously, when something comes up, 
but also on every second department meeting just to check.” 
Moreover, the process should also be as transparent as possible, so that everyone has 
access to the current portfolio. Another issue that emerged during the discussion was 
the different levels of activity connected to the ideas:  
“Because that is what will happen, I guess, that the list will consist of ideas of which 
some should be in hibernation while some ideas should be worked on.” (Line 
Manager) 
This was also highlighted by one of the product developers who stated that:  
“Speaking of how you keep ideas alive, well, they should rest there and then you take 
care of them when you need them. Right, until then they should just rest there.” 
 
The data indicates that it is not only the idea portfolio per se that is valuable, it is 

also the way of working with ideas that comes with an idea portfolio that adds value. 
It is this process that will be a reminder for those involved in working with ideas or in 
resurrecting ideas that have been buried. Moreover, the interviews revealed that an 
idea portfolio should be able to handle ideas with different levels of activity, i.e., 
some ideas will simply be inactive in the portfolio whereas other ideas are more 
actively worked upon. In the former, the portfolio resembles an idea bank whereas the 
latter case is more similar to managing legitimized bootlegging activities. 

CONCLUDING DISCUSSION 
The new way of working within the organization is based on the implementation of 

idea portfolios. The rationale is that the handling of ideas should be part of the 
operations within the line organization. In contrast to, for example, projects, this part 
of the organization has no end-date or set time for delivery and is therefore able to 
handle ideas and issues with a longer time perspective. Included in this set-up is 
making line managers responsible for managing ideas from their departments. This 
practice is expected to support ideas and idea owners since there are dedicated 
people—i.e., the line managers—who take interest in and back ideas as part of their 
job description. Hence, by implementing an idea portfolio, the line manager becomes 
an “accomplice” and therefore has incentive to support the carrier of the idea. This 
should conceivably add an extra dimension of personalization to the management of 
ideas.  
The line manager will be accountable for the existence of this idea portfolio, and will 
also be followed-up on a regular basis. This means that the ideas should, to some 
extent, be codified. This decentralized way of working with ideas is also believed to 
provide a low threshold for resources necessary for early idea work. Ideas are closely 
linked to their creators and they need resources in order to further investigate their 
ideas. Therefore, the company should, and to some degree have, set aside extra 
resources targeted for early testing and maturing of ideas. Each line manager can 
request these resources as a complement to existing budgets. So, an idea portfolio is a 
way not only to codify ideas, but also to embed them in the minds of people. This is 
achieved through the incorporation of the way of working in current practices and 
processes. One example of this is the handover of ideas from a project to the line 
organization.   
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There are two ways in which a rejected idea from a project will be implemented the 
next time around. In the first case, contextual changes have occurred such that new 
ways of manufacturing make it possible to implement the idea. In this case, it is more 
about pairing already existing ideas with new opportunities. The second alternative is 
that the idea itself has improved and now is better suited to implementation. However, 
in order for this to happen, there needs to be a way of working with ideas that does not 
just store and re-evaluate them, but also supports their development. Moreover, 
because tacit knowledge (intuition, know-how, skill, etc.) plays a central role when a 
new idea is developed (Borredon and Ingham, 2005), personalization, as opposed to 
codification, may be fruitful to use in the generation and development of ideas that 
can be converted into innovation (Björk et al., 2010). Also, ideas are often quite 
vague and often require the support of the person behind the idea in order to make 
sense. This means that it is not only the content of the idea that is important, but also 
the carrier of the idea, i.e., an individual with intention, insights, and arguments 
(Hansen and Andreasen, 2006). An idea portfolio is a way to involve managers more 
directly in the work with ideas (Berends et al., 2007), i.e., adding an extra dimension 
of personalization, while simultaneously subjecting the ideas themselves to 
evolutionary pressure (Mathews, 2010). In essence, the way of working with idea 
portfolios has little to do with the idea portfolio per se. Instead, the idea portfolio is a 
way to combine a codification and a personalization approach for managing and 
further developing ideas.  
Results from this study show that it is important to consider the recipient of the 
codification effort for any idea-capturing scheme. This finding is similar to the results 
found by Steinmuller (2000) for managing knowledge. The recipient of the 
codification effort is important to emphasize because mechanisms used by managers 
to interact with teams do not focus sufficiently on the communication and information 
needs of the team, i.e., they are biased towards the needs of the manager (Felekoglu et 
al., 2013). When working with an idea portfolio, the employee with an idea and his or 
hers line manager are the main recipients of the codification effort. Therefore, the 
needs of both these roles should be considered in order to avoid unnecessary biases in 
the scheme. 
Several respondents in this study highlighted that it is the propelling force forward 
that is most important for people with an idea. Therefore, the development of ideas 
should be incorporated and supported in any idea-capturing scheme. In turn, this 
supports the use of idea portfolios for managing ideas, as a key feature of the portfolio 
is the enriching of ideas (Young et al., 2011). If this is not sufficiently achieved, there 
is a risk that the motivation of individuals with ideas will be affected negatively.  
Moreover, it is also evident that the mere documentation of ideas does not guarantee a 
prolonged life of the initiative. However, codification can support idea development 
by legitimizing working with ideas as this work becomes more official. It was even 
suggested that idea development activities could be added to the personal objective of 
an employee. The codification of ideas was also believed to add beneficial 
transparency since it is known what ideas are worked on in the department and the 
line manager has a clearer picture of his or her responsibilities. Also, respondents 
highlighted that the added pressure of having an idea on a list can constitute a positive 
force that propels the development of the idea forward. However, this transparency 
also has negative aspects since it allows for negative feedback and questioning of the 
idea. Codifying an idea can also be perceived as an obstacle since the person behind 
the idea becomes more liable. A consequence can be that the person still chooses to 
work undercover in order to avoid the idea being killed (Koch and Leitner, 2008). 
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Another key challenge for managing an idea portfolio is the maturity of the ideas. It is 
necessary to consider the idea’s maturity not only when adding it to the idea portfolio 
or when extracting it from the portfolio in order to deliver it to top-management or 
other parts of the organization. As one of the product developers stated, it is important 
to have the possibility of developing an idea to such a level that you can see whether it 
holds value, i.e., whether it has the benefits or functionality first believed. This 
maturation process is a natural part of project work where the progress of an idea is 
expected and supervised. Still, if the ideas are nested in a project, with a set time for 
delivery, it becomes an uphill struggle for more creative ideas. Outside a project, 
however, this evolution of an idea appears to be conducted on one’s own and at a 
reduced speed. An idea portfolio has the potential to attach importance to working 
with and maturing ideas outside a project. This is essential if it is expected that the 
idea should be better the next time it is considered for implementation. In addition, it 
is necessary to determine how much time, effort, resources, and administration should 
be put into the idea while in the idea portfolio.   
Finally, the idea portfolio will probably hold different types of ideas (Eekels, 2001; 
Larsson, 2007) and should therefore be able to handle different levels of activity. 
Some ideas may simply reside in the portfolio whereas others may be worked on 
actively. Therefore, one can postulate that an idea portfolio has a dual nature. In other 
words, the search for, development of, and assessment of ideas differ and different 
processes are employed depending on the nature of the ideas (Sandström and Björk, 
2010). Nevertheless, the idea portfolio will remind the organization to work with 
ideas by putting the topic on the agenda and establishing a way of working with ideas 
outside projects.  

MANAGERIAL IMPLICATIONS 
The purpose of this paper was to investigate how the life of rejected ideas can be 

prolonged by an early assessment of an idea hand-over from a project to the line 
organization. The study identified a number of implications for management. First, 
through the shared responsibility of ideas that is the consequence of an idea portfolio 
at the line manager level, an extra person behind the idea is added. This is to some 
extent a version of the personalization approach used for managing knowledge. The 
actual idea portfolio, i.e., the codified ideas, is a support for achieving this buy-in of 
the ideas by management. Managers therefore need to take an active role in idea 
management. Secondly, it was shown that it is important to consider the recipient of 
the codification effort in order for an idea-capturing scheme to be an aid and not an 
obstacle. Here, different types of idea-capturing schemes clearly have their pros and 
cons. Main recipients for an idea portfolio are clearly the employee with an idea and 
his or her line manager, and both their needs should be considered in order to avoid 
unnecessary biases in the scheme. Thirdly, when managing ideas not yet considered 
knowledge, it appears necessary to allow different stages of maturity and levels for 
activity of the ideas. An idea portfolio therefore seems to be somewhere on a 
spectrum between idea bank and register of on-going activities. In turn, this is a 
challenge for management. Finally, ideas are often emotional and this side of 
managing ideas therefore needs to be considered. An example of this is the finding 
that transparency of ideas, that is, a result of an idea portfolio at the department level, 
entails both advantages and disadvantages. Increased transparency sometimes results 
in increased legitimacy for working with an idea, but could also be seen as an obstacle 
since the person behind the idea might not be ready for that kind of accountability.  
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FUTURE RESEARCH 
Because this study is based on an early assessment of idea portfolios in practice, it 
needs to be complemented with more longitudinal data. It will probably take quite 
some time before a concrete example of an idea that has been revitalized from an idea 
portfolio and used in, for example, another project can be seen. Furthermore, the idea 
portfolio is a decentralized scheme for working with ideas and there is a risk that a 
large proportion of the ideas will be within the core business of the company, i.e., 
familiar technology and market. Because the idea portfolio is nested in the existing 
organization, it is also these types of ideas that will best be handled by this scheme. 
Therefore, we believe that idea portfolios need to be complemented by other schemes 
such as targeted campaigns and/or “boot-camps” in order to find and develop ideas of 
a more radical character. Further research is necessary to investigate how these two 
schemes should function together.  
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