
 Eindhoven University of Technology

MASTER

Open innovation in the polymer industry

Markhorst, F.E.

Award date:
2009

Link to publication

Disclaimer
This document contains a student thesis (bachelor's or master's), as authored by a student at Eindhoven University of Technology. Student
theses are made available in the TU/e repository upon obtaining the required degree. The grade received is not published on the document
as presented in the repository. The required complexity or quality of research of student theses may vary by program, and the required
minimum study period may vary in duration.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain

https://research.tue.nl/en/studentTheses/b3bb1e7b-7fed-48fb-b076-0d64373b708e


  
 

Eindhoven, March 2009 
 
 
 
 
 
 
 
 

  
Open Innovation   

 in the 
 Polymer Industry  

  
 Femke E. Markhorst 

March 2009  
 
 
 
 
 
 
 
 
 
 

BSc Industrial Engineering and Management Sciences — TUE 2007 
Student identity number 0551203 

 
 

 
in partial fulfilment of the requirements for the degree of 

 
Master of Science 

in Innovation Management 
 

 
 
 
 
 
 

 
Supervisors: 
Dr. M.M.A.H. Cloodt, TU/e, Department of Innovation, Technology Entrepreneurship and Marketing 
Dr. J.M.P. Gevers, TU/e, Department of Human Performance Management  
Ir.drs. A. Brouwer, DPI Value Centre  
Dr.ir. J.G.H. Joosten, Dutch Polymer Institute



 
Open Innovation in the Polymer Industry 

TUE. Department Industrial Engineering and Innovation Sciences. 
Series Master Theses Innovation Management 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Subject headings: innovation management, innovation strategy, polymer industry 
 
 

 II



 
Open Innovation in the Polymer Industry 

Abstract 
 
This master thesis report – which is based on an exploratory research design – will provide an 
overview of the success factors for the open innovation archetype ‘coupled process’ in the fuzzy front 
end, idea evaluation and business feasibility phases in the polymer industry. 
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Executive Summary 
 
Although the concept of Open Innovation is actively being implemented in the polymer industry, little 
research has been done on the implementation of Open Innovation. The scientific literature on Open 
Innovation offers quite a good explanation of what Open Innovation is, but it does not explain 
precisely how Open Innovation should be implemented in order to reach business success. Therefore 
this master thesis research project focuses on the implementation of Open Innovation in the Polymer 
Industry. The main research question is: 

 
What are the success factors for the open innovation archetype ‘coupled process’1 in the fuzzy front 
end, idea evaluation and business feasibility phases in the polymer industry? 
 

 
Figure 1 Open Innovation model adapted for my Master Thesis Project (Based on: Chesbrough, 2003 and Gassmann 
and Enkel, 2006) 
 
 This exploratory research project is based on the case study design. 18 cases – representing 
all the key players of the polymer value system – have been investigated by means of semi-structured 
interviews and a questionnaire (that was made after all the interviews were conducted, so a double-
learning loop could be established). The persons who cooperated in this research project have major 
positions in their organisations and were related to innovation in the polymer industry. 
 
 The results of this research project were very rich because of the exploratory nature of the 
research design. Five perspectives have been used to structure the data: the general perspective, the 
people perspective, the organisational perspective, the network perspective and the funnel perspective. 
 
 From the discussion on the results several conclusions and propositions have been 
formulated. The propositions together form a guideline for what success factors are needed for the 
‘coupled process’ in the fuzzy front end, idea evaluation and business feasibility phases in the polymer 
industry (see Box 1.).  
 
 
 
 

                                                 
1 Defined by Gassmann and Enkel (2006). Also referred to as the Coupled Inside-out Outside-in process. 
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Box 1. Conclusions and Propositions 
In order to implement and sustain the ‘coupled process’ in the beginning of the innovation 

process in the polymer industry, you need to: 
 

Conclusions on selecting the right people: 
Proposition 1.1: Select people that are proactive, have a never-give-up mentality, have an open 
mindset, are flexible and are cooperative. 
Proposition 1.2: Select people that can identify false positives and false negatives. 
Proposition 1.3: Select functional diverse teams of knowledgeable scientists and entrepreneurs. 
 
 
Conclusions on motivation of people: 
Proposition 2.1: Select intrinsically motivated people. 
Proposition 2.2: Create an enabling environment by having good project management, providing 
autonomy to people and by making enough resources like time, money and knowledge available. 
Proposition 2.3: Reward people for their innovative behaviour, in terms of money, recognition, 
awards or positive feedback. 
Proposition 2.4: Think about what the effects are of bonus-arrangements. 
Proposition 2.5: Set realistic goals. 
 
Conclusions on the structure and culture of organisations: 
Proposition 3.1: Have a strategic motivation to use the coupled process. 
Proposition 3.2: Establish top management acceptance and support. 
Proposition 3.3: Create an open business model. 
Proposition 3.4: Create IP-contracts. 
Proposition 3.5: Create an open organisational mindset/culture. 
Proposition 3.6: Create tolerance of failure. 
 
Conclusions on the dimensions of the network: 
Proposition 4.1: Select ‘best-in-class’ partners with good complementary qualities and strengths. 
Proposition 4.2: Create a win-win situation for all partners. 
Proposition 4.3: Create trust in the network. 
Proposition 4.4: Create cross-sectoral partnerships. 
Proposition 4.5: Create partnerships with other networks. 
 
Holistic conclusions: 
Proposition 5.1: Recognize that the ‘couple process’ is one holistic entity. You should select the right 
people, the right organisatinal structure and culture, the right partners, the right network, make enough 
resources available and take into account global trends – like fossil oil becoming more scarce – and 
future opportunities. 
 

The theoretical implications of this master thesis research project consist of four parts. The 
first theoretical implication is the fact that a new conceptual model has been developed (see Figure 5.2) 
called ‘Componential Theory of Organisational Creativity and Innovation extended for Open 
Innovation’ (the blue part of the model has been added to the already existing model of Amabile 
(1997)).  

The second theoretical implication is that propositions of success factors for the ‘coupled 
process’ in fuzzy front end, idea evaluation and business feasibility in the polymer industry have been 
developed. Each of these propositions can be investigated more extensively in future research projects.  

The third theoretical implication is that this study indicated that industry specific 
characteristics – like relatively long ‘return on investment’ periods and the relatively high investment 
levels – influence the applicability the Open Innovation paradigm, especially after the front end 
loading of the innovation process. It would be interesting to investigate more thoroughly what the 
effect of industry characteristics is on the usefulness and implementability of Open Innovation, since 
little is known about this in scientific literature. 
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The last theoretical implication is related to the vision of different actors in the polymer 
industry. When looking at the results of this research project, there seems to be a difference in the 
vision of professors (in the area of polymer technology at Dutch technical universities) and people 
from industry. This might be an interesting finding that could be researched more closely. The 
differences in vision and perception on the concept Open Innovation might indicate why sometimes 
the partnerships between universities and industries don’t work well (according to some respondents). 
More research in this area can clarify whether this difference is significant and whether it has a 
significant effect on how well partnerships perform. And besides that, it can be interesting to 
investigate more closely what kind of partnerships or networks perform best. For example: Do the 
Industry-Industry partnerships for example significantly perform better than Industry-University 
partnerships? Or is the best kind of partnership depending upon the situation? 
 

 
Figure 2 Conceptual theoretical model of the Componential Theory of Organisational Creativity and 
Innovation extended for Open Innovation  
 

The general practical implication from this research project is that if an organisation has the 
strategic motivation to use open innovation, than it should do its utmost best to make it a success. 
Open Innovation – including the open innovation archetype ‘coupled process’ – is not the only 
business paradigm that organisations can use, but it is a paradigm that can offer many opportunities 
and is a means by which global trends and future problems/opportunities can be dealt with. Therefore 
it is advisable to make use of the open innovation paradigm. In order to make the open innovation 
archetype ‘coupled process’ in the fuzzy front end, idea evaluation and business feasibility phases in 
the polymer industry a success, it is recommended to use the success factors identified in this master 
thesis. 

Besides that, there are some specific practical implications for DPI, DPI VC and the 
polymer industry. These practical implications are derived from the results of this master thesis 
research project, but the implications do not imply that DPI, DPI VC and the polymer industry have 
not been engaged at all with the topics mentioned. The implications offer guidance in what activities 
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are constructive for open innovation – and the open innovation archetype ‘coupled process’ – in the 
polymer industry (see Box 2.).  
 
Box 2. Specific practical implication for DPI, DPI VC and the polymer industry 
For DPI and DPI Value Centre: 

• Explain what open innovation is (to your network and all who are interested) 
• Communicate the success factors (paragraph 5.2.1) of the ‘coupled process’ in the first part of 

the innovation process in the polymer industry 
• Communicate success stories of Open Innovation in the polymer industry 

 
For DPI: 

• Try to create a balance between the active participation of companies and academia 
(companies should not only absorb knowledge, but also enable knowledge creation) 

• Take a close look at how IP is being managed and who is/should be the owner 
• Look for entrepreneurs to exploit the new ideas found by the DPI network (meaning: actively 

look for applications for IP created) 
• Try to look at your own network in the ‘bigger picture’; and try to work together with other 

networks (for example with M2I, Holst Centre, and others) 
 
For DPI Value Centre: 

• Help companies to create an open mindset and open innovation culture 
• Help companies to become more market oriented (which is not the same as customer-led) 
• Help to find the right people and partners for companies that want to start open innovation 

projects 
• Be a platform where potential partners can meet; be the mediating factor for enabling the open 

innovation type ‘coupled process’ 
 
For the polymer industry: 

• Do not narrow your scope to just your own industry; allow cross-fertilization between 
industries  

• Take into account global trends and future opportunities 
• Make use of the opportunities Open Innovation can provide; especially of the open innovation 

archetype ‘coupled process’ (but only use it when you are motivated to use it) 
o Make use of the success factors identified in paragraph 5.2.1 if you want to use the 

‘coupled process’ in the Fuzzy Front End, Idea Evaluation and/or Business Feasibility 
phases 

• Perform brainstorm activities without shooting ideas right away → this should have a positive 
effect on the number of ideas that is being generated, and should eventually lead to more 
innovation opportunities 

• Trust – in partnerships and networks – is important, but organisations should not be naïve. 
Organisations should be strategic in choosing their partners – they should look for ‘best-in-
class’-organisations with good complementary qualities and strengths – and they should create 
contracts to explicitly clarify the expectations of the partners and to protect IP created. 
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1. Introduction  
 
These days, innovation is a hot topic in both industry and academia. However, the phenomenon 
innovation is not something new. One could even argue that the phenomenon innovation is as old as 
mankind itself. The control over fire for example made it possible for mankind to go to colder places 
on earth and to cook their food. Cooking food might not seem very innovative nowadays, but back 
then it enabled mankind to extract more energy from the same portion of meat. And this extra energy 
was very useful for survival. 

In the 21st century mankind still innovates. The technological complexity of the innovations 
has increased dramatically, and the pace of innovation is faster then ever before. Obviously innovation 
is very important for mankind. One of the first who provided an analysis of the importance of 
innovation for economic change was Joseph Schumpeter (Clausen, 2008).  In short, he argued that 
economic growth occurs through a process of creative destruction where the old industrial structure – 
its product, its process, or its organisation – is continually changed by innovation. Schumpeter’s work 
has inspired researchers to study the sources and impacts of innovation in the economy (Fagerberg et 
al., 2005). 

But what exactly is innovation? Innovation has to do with new ideas, but innovation is not the 
same as invention. An invention is the first occurrence of an idea for a new product or process while 
an innovation is the first attempt to transform the idea into practice (Fagerberg et al., 2005). 
Businesses that succeed in transforming inventions into innovations that are appealing for customers 
will almost certainly create better results than businesses that do not innovate and stick to their old 
practices. According to Chesbrough (2003) innovation is a dimension of any dynamic approach to 
business strategy that allows the enterprise to achieve and defend competitive advantage. 

However, what should be kept in mind is that innovation is not a single event but a continuous 
process. What seems to be one innovation is often created in a lengthy process involving many 
interrelated innovations (Fagerberg et al., 2005). This is one of the reasons why most of the time a 
systems perspective is used in literature about innovation instead of a focus on one specific innovation. 
Very interesting and contemporary is the conception of innovation processes called ‘Open Innovation’. 
One of the mayor scholars behind the concept of Open Innovation is Dr. Henry Chesbrough. He 
defines Open Innovation as: 

“the use of purposive inflows and outflows of knowledge to accelerate internal innovation, 
and expand the markets for external use of innovation, respectively. Open innovation is a paradigm 
that assumes that firms can and should use external ideas as well as internal ideas, and internal and 
external paths to market, as they look to advance their technology.”1 (Chesbrough et al., 2006, p. 2) 

Open Innovation will be the concept of interest for this master thesis research project. 
However, the concept ‘Open Innovation’ has a very wide scope and is applicable in many industries. 
Therefore, this master thesis research project will focus on a specific industry, because that will 
guarantee more thorough and in-depth research results. This introduction will present the specific 
industry of interest – namely the Polymer Industry – and what the main research question is that will 
be answered in this master thesis report, but first a closer look will be taken at the innovation in the 
chemical industry in general. 
 

1.1 Innovation programs in the Dutch chemical industry 
Innovation is one of the drivers for development in the European chemical industry 

(Heinzelbecker, 2005). Besides that, it is argued that if the chemical industry will remain at the status 
quo, the industry will ‘loose momentum’ (Van Gils, 2008). Therefore it is important to focus on 
innovation processes in the chemical industry and to look for ways to support these processes in order 
to ensure positive future development in the chemical industry.  

In the Netherlands, the Dutch government has assigned six ‘key areas’ for innovation in 2004. 
One of these areas is called ‘Chemie’ (in English: Chemistry). The key area ‘Chemie’ has its own 
                                                 
1 For other definitions of Open Innovation see Appendix A. 
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innovation program called “Innovatie in, door en van de Nederlandse chemische sector” (in English: 
Innovation in, by and of the Dutch chemical sector). One of the important building blocks is ‘het 
Polymeren Innovatie Programma’ (in English: the Polymer Innovation Program). From a recent 
evaluation of the key areas – made by an independent organisation – it appeared that the key area 
‘Chemie’ has the best self-organisation of all the key areas in the Netherlands and also it’s 
international position and economical power is strong (see Figure 1.1) (Voortgangsonderzoek 
Sleutelgebieden, 21 January 2009). As a recommendation for the key area ‘Chemie’ the evaluation 
reports mentions the lack of co-operation between networks. There have been some attempts to co-
operate with other areas by the key area ‘Chemie’, but there is a lot of room for improvement 
(Voortgangsonderzoek Sleutelgebieden, 21 January 2009). The evaluation report 
‘Voortgangsonderzoek Sleutelgebieden’ (21 January 2009) also offers a SWOT-analysis of the key 
area ‘Chemie’. According to this SWOT analysis, one of the opportunities for the key area ‘Chemie’ is 
the co-operation with universities and other knowledge institutes and another opportunity is the Centre 
for Open Chemical Innovation. The Centre for Open Chemical Innovation is a physical location where 
starting entrepreneurs and small companies can work out innovative ideas in detail and test them 
against economic reality. The Centre for Open Chemical Innovation will play an important role in the 
transfer of concepts from innovation labs to industrial activities. 

 The evaluation report clearly agrees with the fact that innovation – and especially open 
innovation – will be a driver for positive future developments in the chemical industry. 

 

 
Figure 1.1 Key area evaluation (Source: Voortgangsonderzoek Sleutelgebieden, 21 January 2009) 
  

1.2 Open Innovation in the Polymer Industry  
In the innovation program “the Polymer Innovation Program”, the architecture of the polymer 

industry is explained. It is called the Polymer Value System (see Figure 1.2). The Polymer Value 
System is called a value system and not a value chain because of its specific way of being. According 
to Porter and Millar (1999) the value chain for a company in a particular industry is embedded in a 
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larger stream of activities that is called the ‘value system’. The value system incorporates also the 
value chains of suppliers, and the value chains of buyers. The polymer industry is not a simple chain, 
but a complex web of types of companies that all have their own market structure and value chain. The 
entirety Polymer Value System – from large multinationals producing bulk polymers to small coating 
producers to professors doing research in the area of polymer technology – will be incorporated in the 
scope of this research project. 

 

 
Figure 1.2 Polymer Value System (Source: Polymer Innovation Program) 
 

The polymer industry is one of the industries within the chemical industry that is currently 
involved in implementing Open Innovation (Chesbrough and Crowther, 2006). More and more 
companies and institutes see the opportunities that Open Innovation could bring – although there are 
still a lot of conservative companies and institutes. Examples of institutes that are engaged to the 
implementation of Open Innovation are The Dutch Polymer Institute and DPI Value Centre. DPI 
provides a unique platform for new polymer technology awareness in which participating industrial 
companies – commercially competitors in the market place – communicate on a pre-competitive basis 
to trigger innovation. DPI Value Centre helps companies (SMEs and startups) in the area of polymer 
technology and business. The Dutch Polymer Institute and DPI Value Centre are the entities for whom 
this master thesis research project is conducted. 
 

1.3 The content of this master thesis research report 
Although the concept of Open Innovation is actively being implemented in the polymer 

industry, little research has been done on the implementation of Open Innovation. The scientific 
literature on Open Innovation offers quite a good explanation of what Open Innovation is, but it does 
not explain precisely how Open Innovation should be implemented in order to reach business success. 
One could say there is a gap in literature in the area of open innovation practices, and in particular for 
the first phases of the Innovation Funnel: the Fuzzy Front End in which ideas are generated, Idea 
Evaluation phase in which the technical feasibility of ideas is evaluated and Business Feasibility phase 
in which the business feasibility of ideas is evaluated (see Chapter 2 for the Literature Study).  
 
 For this master thesis research project I have done research on the Coupled Inside-out Outside-
in process2 –  like for example working in alliances with complementaries – in the Fuzzy Front End, 
Idea Evaluation and Business Feasibility phases since little is known about what factors can make this 
part of the innovation process a success – which should eventually lead to business success. Because 

                                                 
2 Defined by Gassmann and Enkel (2006).  
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there is little research done in this field yet, I performed an exploratory research project in the polymer 
industry. By means of interviews with large and small companies and professors in the area of 
polymers I have found and will provide the answer to the main research question: 
 
What are the success factors for the open innovation archetype ‘coupled process’2 in the 
Fuzzy Front End, Idea Evaluation and Business Feasibility phases in the polymer industry? 
 

In this master thesis research report all the elements of the research project will be presented; 
the literature review, the research objective and methodology, the results, the discussion and 
conclusions, and the limitations and future research implications.  
 

Chapter 2 will provide an overall literature review on the concept ‘Open Innovation’. At the 
end of this chapter, the gap in literature will be identified – which will be the focus for this research 
project. 

In Chapter 3 the overall setup of my master thesis research project will be presented. In the 
first paragraph of this chapter, a definition of the main question and the sub-questions for my master 
thesis project will be provided and discussed. After that, the Dutch Polymer Institute and DPI Value 
Centre – who are the entities for whom this research project is conducted – will be presented. I will 
explain what the polymer industry comprises and what aspects I will investigate. Paragraph three of 
this chapter is about the research design including the research model and the research strategy. 

In Chapter 4 the results will be presented. The results will be presented by using 5 different 
perspectives, namely: the general perspective, the people perspective, the organisational perspective, 
the network perspective and the funnel perspective. 

Chapter 5 will provide a discussion about the research results and will provide the conclusions. 
The conclusions include: propositions of the success factors for the ‘coupled process’ in the Fuzzy 
Front End, Idea Evaluation and Business Feasibility phases in the polymer industry; theoretical 
implications including a new conceptual model; and the limitations and future research implications 
will be provided. 

In Chapter 6 the practical implications and recommendations of this master thesis research 
project will be illuminated. 
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2. Literature Study 
 
This chapter will provide a review of the scientific literature on Open Innovation, which is a new 
paradigm in the area of Innovation Management. Since Chesbrough published his book ‘Open 
Innovation: the imperative for creating and profiting from innovation’ in 2003, many scholars and 
practitioners see the potential of Open Innovation. In short, Open Innovation is identifying and 
commercialising both external as well as internal ideas by deploying outside as well as in-house 
pathways to market (Chesbrough, 2003). In the first paragraph of this chapter, the concept will be 
explained thoroughly. The second paragraph will elaborate on the human aspects of Open Innovation. 
 

2.1 Open Innovation: A new paradigm 
Over the past few years, the leading companies of the past are more and more being 

encountered by remarkably strong competition from many start-ups and other companies (Chesbrough, 
2006). Internal R&D is no longer the critical strategic asset for fighting competition and there has been 
a fundamental shift in how companies – and scholars – think about innovation. Innovation models 
have evolved from simple linear models like the technology-push model (till the second half of the 
1960s) and the market pull model (in the 1970s) to more complex models like the fifth generation 
model that focuses on systems integration and extensive networking, flexible and customised response 
and continuous innovation (OECD, 2008a). Table 2.1 provides an overview of Rothwell’s five 
generations of innovation models, and shows the major developments – specialization, integration and 
cooperation – in the area of innovation management. 

 
Table 2.1 Rothwell’s five generations of innovation models (Source: OECD, 2008a) 
Generation Key features 

 
First and second The linear models – need-pull and technology-push 
Third Interaction between different element and feedback loops among them – the coupling 

model 
Fourth The parallel lines model, integration with the firm, upstream with key suppliers and 

downstream with demanding and active customers, emphasis on linkages and alliances 
Fifth Systems integration and extensive networking, flexible and customised response, 

continuous innovation 
 
A few decades ago – at the time when innovation management was shaped by technology-

push (1950s to 1970s) (OECD, 2008a) – firms adhered to the following philosophy: Successful 
innovation requires control (Chesbrough, 2003). This philosophy of self-reliance – from the old model 
called Closed Innovation (Figure 2.1) – implied that companies should generate their own ideas, 
develop the ideas themselves, and that they should manufacture, market, distribute and provide service 
themselves (Chesbrough, 2003).  

For most of the 20th century, the philosophy of the paradigm Closed Innovation was seen as 
the ‘right way’ for bringing new products and services to the market. Companies hired the smartest 
people to create the best and the most ideas, and these people were able to develop the ideas fast so 
that a relatively short time-to-market could be achieved. This resulted in larger profits that could be 
invested in protecting the intellectual property of the company and in the R&D facilities that would 
lead to new ideas and innovations. This way the cycle of innovations in the leading companies was 
secured. 

The Closed Innovation model worked well for many years. However, at the end of the 20th 
century the model was not functioning as well as it used to work (Chesbrough, 2003). According to 
Chesbrough (2003) the chief among the factors that eroded the underpinnings of closed innovation in 
the United States was the dramatic rise in the number and mobility of knowledge workers, making it 
increasingly more difficult for companies to control their proprietary ideas and expertise. Another 
factor that played a mayor role was the growing availability of private venture capital, which has  
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 Closed Innovation Model Open Innovation Model
 

Figure 2.1 Graphical representation of the Closed and Open Innovation Model (Source: Chesbrough, 2003) 
 
helped to finance new companies and their efforts to commercialize ideas that have spilled out of the 
large corporate research labs (Chesbrough, 2003). This made it easier for scientists and engineers with 
a good invention to create their own start-up and to exploit the invention. But for the company that 
originally invested in the breakthrough idea or invention it meant that it could not profit from it. 

The model of Open Innovation gives an answer to the changing environment. Instead of 
fighting the changing environment, it suggests to work with it. It suggests that companies should 
commercialise both external as well as internal ideas by deploying outside as well as in-house 
pathways to market (Chesbrough, 2003). In practice this means that ideas created inside the company 
can be commercialized through channels outside of the current business in order to create value for the 
organisation; ideas are marketed by creating a start-up or via licensing agreements. Another possibility 
is that ideas from outside the business can be commercialized inside the current business. Whereas the 
Closed Innovation model provided little interaction between the company and the environment, the 
Open Innovation model suggests that the boundary between the company and the surrounding 
environment is not rigid but permeable. This enables interaction between the company and the 
surrounding environment and enables innovation to move easily between the two, see Figure 2.1.  
 

2.1.1 Differences between Closed and Open Innovation 
One key difference between closed and open innovation lies in how companies screen their 

ideas (Chesbrough, 2003). Of course it is always important to separate the good proposals from the 
bad ones. The good ones should be commercialized and the bad ones should be abandoned. But 
separating the good from the bad ones is not as easy as it sounds. According to Chesbrough (2003) 
there can be made two types of misjudgement. He calls them ‘false positives’ and ‘false negatives’. 
The first are bad ideas that initially look good, the latter are ideas that initially seem to lack promise 
but turn out to be very valuable. Both the closed and the open innovation model are quite skilful in 
removing the ‘false positives’, but open innovation also is able to rescue the ‘false negatives’ 
(Chesbrough, 2003). Chesbrough states the following about this: 

“A company that is focused too internally – that is, a firm with a closed innovation approach – 
is prone to miss a number of those opportunities because many will fall outside the organisation’s 
current businesses or will need to be combined with external technologies to unlock their potential. 
This can be especially painful for corporations that have made substantial long-term investments in 
research, only to discover later that some of the projects they abandoned had tremendous commercial 
value.” (Chesbrough, 2003, p. 37) 

This difference between closed and open innovation has its effects on the costs and revenues 
companies are facing. A more open innovation model generates revenues from knowledge developed 
in house that would otherwise be largely unused by the company and generates cost and time savings 
by leveraging external development (Chesbrough, 2006). Figure 2.2 graphically shows the costs and 
revenues of the closed innovation before the changes in the business environment, of the closed 
innovation model after the changes and of the open innovation model that works with the changed 
environment by leveraging external development, creating spin-offs, divesting or selling unused 
property and creating licensing agreements for unused Intellectual Property (IP) of the company.  
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Figure 2.2 The changed business environment: closed versus open innovation (Source: Chesbrough, 2006) 

 
Another significant difference between the Closed Innovation paradigm and the Open 

Innovation paradigm is that they have some very different principles that form the basis of the 
paradigms. Companies have to use a completely different mindset to work in the one or the other 
paradigm. The contrasting principles can be found in Table 2.2.  

 
 The first Closed Innovation Principle states that to be successful as a company, you should 
hire all the smart people. The first Open Innovation Principle does not disagree about the fact that you 
need smart people in your own company, but recognizes that there are also a lot of smart people that 
work elsewhere. Therefore, the Open Innovation paradigm argues that to be successful as a company, 
you should find ways to tap into the knowledge and expertise of the bright individuals outside your 
company. 
 “To profit from R&D, we must discover, develop and ship it ourselves” is the second Closed 
Innovation principle. On the other hand, the Open Innovation principle sees external R&D as a 
valuable source to create new products, services or processes. However, internal R&D is still needed 
since it provides the possibility to absorb (Cohen and Levinthal, 1990) and adapt the external 
knowledge. 
 
Table 2.2 Contrasting Principles of Closed and Open Innovation (source: Chesbrough, 2003) 
Contrasting Principles of Closed and Open Innovation 
 
Closed Innovation Principles 
 

Open Innovation Principles 

The Smart people in our field work for us Not all of the smart people work for us, so we must 
find and tap into the knowledge and expertise of 
bright individuals outside our company. 

To profit from R&D, we must discover, develop and 
ship it ourselves 

External R&D can create significant value; internal 
R&D is needed to claim some portion of that value. 

If we discover it ourselves, we will get it to market 
first 

We don’t have to originate the research in order to 
profit form it. 

If we are the first to commercialize an innovation, we 
will win. 

Building a better business model is better than getting 
to market first. 

If we create the most and best ideas in the industry, we 
will win. 

If we make the best use of internal and external ideas, 
we will win. 

We should control our intellectual property (IP) so 
that our competitors don’t profit from our ideas. 

We should profit from others’ use of our IP, and we 
should buy others’ IP whenever it advances our own 
business model. 
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The third Closed Innovation Principle argues that companies should discover everything themselves in 
order to get it to market first. The Open Innovation perspective does not agree with this because you 
don’t have to originate the research in order to profit form it.  
 Companies with a Closed Innovation perspective want to be the first to enter the market 
because this would be the only way to beat competition and make profit (= fourth Closed Innovation 
Principle). From the Open Innovation perspective, this does not make sense, since you can make a 
very successful business model out of research done by others or by joint development. It is even more 
important to make a good business model than to be first to enter the market. 

The fifth principle from the Closed Innovation perspective states that if a company creates the 
most and the best ideas in the industry, it will win. Seen from the Open Innovation perspective, this 
statement is not entirely true, because it is not about who makes the ideas, but who uses them best. 
Companies with an Open Innovation perspective will agree with the statement: “If we make the best 
use of internal and external ideas, we will win.” 
The last principle is about intellectual property. Seen from a Closed Innovation perspective, one would 
argue that it is best to control your intellectual property or IP so that your competitors will not profit 
from your ideas. This intellectual property strategy does not fit in the Open Innovation paradigm. 
Companies working with an Open Innovation perspective will argue that they should profit from 
others’ use of their IP, and that they should buy others’ IP whenever it advances their own business 
model. 
 
 This paragraph showed the difference between Open and Closed Innovation. The following 
paragraph will show what differences exist within the Open Innovation paradigm. 
 

2.1.2 Core process archetypes of open innovation processes 
The scholars Gassmann and Enkel (2006) have extended Chesbroughs theory of Open 

Innovation by identifying three ‘core process archetypes’, as they call it (see Figure 2.3). The three 
core process archetypes are all part of the theory of Open Innovation, but don’t need to be equally 
important for every company. As a result of their research, they identified the following core open 
innovation processes or archetypes:  

1. The outside-in process; enriching the company’s own knowledge base through the 
integration of suppliers, customers and external knowledge sourcing can increase a 
company’s innovativeness. 

2. The inside-out process; earning profits by bringing ideas to market, selling IP and 
multiplying technology by transferring ideas to the outside environment. 

3. The coupled process; coupling the outside-in and inside-out processes by working in 
alliances with complementary partners in which give and take is crucial for success. 
(source: Gassmann and Enkel, 2006) 

 
Figure 2.3 The three archetypes of open innovation processes (source: Gassmann and Enkel, 2006) 
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After studying 124 companies that are engaged in the practice of open innovation, Gassmann 
and Enkel (2006) found that not all companies choose the same core open innovation process, or have 
integrated all three processes in the same degree. Most companies used one archetype, but also 
integrated some elements of the other archetypes of open innovation processes (Gassmann and Enkel, 
2006). Gassmann and Enkel (2006) also investigated how the elements of open innovation could be 
best combined in respect of the industry speed, the product architecture, the knowledge intensity of the 
research and the form of the industry’s competitiveness. The specific characteristics and company 
processes they identified for each of the three archetypes of open innovation are presented in Table 2.3.  

 
Table 2.3 Characteristics and company examples of the three archetypes of open innovation (source: 
Gassmann and Enkel, 2006) 
Outside-in process 
 

Inside-out process Coupled process 

Characteristics 
• low tech 

industry for 
similar 
technology 

• act as 
knowledge 
brokers and/or 
knowledge 
creators 

• highly 
modular 
products 

• high 
knowledge 
intensity 

 
 

Outside-in process 
• earlier 

supplier 
integration 

• customer co-
development 

• external 
knowledge 
sourcing and 
integration 

• in-licensing 
and buying 
patents 

Characteristics 
• (basic) 

research-
driven 
company 

• objectives like 
decreasing the 
fixed costs of 
R&D, 
branding, 
setting 
standards via 
spillovers 

Inside-out process 
• bringing ideas 

to market 
• out-licensing 

and/or selling 
IP 

• multiplying 
technology 
through 
different 
applications 

Characteristics 
• standard 

setting (pre 
dominant 
design) 

• increasing 
returns 
(multiplying 
technology) 

• alliance with 
complementary 
partners 

• complementary 
products with 
critical 
interfaces 

• relational view 
of the firm 

Coupled process 
• combining 

outside-in and 
inside-out 
processes 

• integrating 
external 
knowledge 
and 
competencies 
and 
externalising 
own 
knowledge 
and 
competencies 

 
For my graduation project, I will focus mainly on the coupled processes. The reason for 

choosing this focus is that the interaction between the internal and external world is a core concept of 
open innovation and although literature exists on joint-ventures alliances and networks, little research 
has been done in this specific area yet (OECD, 2008a). 

The three archetypes of open innovation can occur throughout the whole innovation process. 
This total process can be seen as build up of separate stages. The next paragraph will illustrate what 
the different stages of the innovation process are. 
 

2.1.3 Stages in the innovation process 
 In order to enhance the odds of an opportunity for innovation to become a business success, 
one should take into account the total innovation process from opportunity to market penetration. The 
innovation process is something that can and should be managed. However, the way the process has to 
be managed differs in the different stages or phases of the process. Van der Meer (2007) suggests 
dividing the process of innovation into three basic stages: (1) the concept stage in which new ideas are 
found; the stage of ‘invention’ and free creativity, (2) the development stage in which ideas are 
transformed into projects and (3) the business stage in which projects are turned into new business. 

In each of the stages – the concept, the development and the business stage – the management 
task is different. According to Van der Meer (2007), the task of the management in the concept stage 
is to create a climate favourable to innovation through the use of the cultural approach. In the 
development stage, management should establish proper enabling mechanism to nurture projects. The 
last stage or business stage is about organisation and requires a classical management approach 
including ‘traditional’ organisational actions like planning action and control. 

Interesting about this typology is that it includes a paradox. Managing the total innovation 
process requires management actions that can contradict. For instance, some amount of uncertainty is 
beneficial for the innovative climate, but the same amount of uncertainty can be unfortunate for the 
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planning in the business stage (Van der Meer, 2007). Van der Meer (2007) argues that managing this 
paradox leads to evolving systems within companies, which finally lead to the open innovation model. 

The concept stage – also referred to as ideation phase (Cooper and Edgett, 2008) or front end 
loading (Kijkuit and Van den Ende, 2007) – is the first part of the innovation model. This first part 
consists of the (sub-)phases ‘Fuzzy Front End’, ‘Idea evaluation’ and ‘Business Feasibility’. It can be 
seen as the foundation of the total process and if not executed properly, the rest of the process will be 
disordered. This is the reason why the concept stage or front end loading will be the focus of my 
graduation project. In the later part of this report I will use the term ‘front end loading’ instead of 
‘concept stage’ or ‘ideation phase’, but one should keep in mind that these terms are interchangeable. 
Open Innovation clearly offers new opportunities, but is it suitable for every situation? That is the 
topic of the next paragraph. 
 

2.1.4 Open Innovation: for all industries? 
The paradigm of Open Innovation offers a whole lot of opportunities for companies in many 

different industries all over the world. However, it is not true that all industries have been or will be 
migrating to the paradigm of Open Innovation (Chesbrough, 2003). For some industries it is worth the 
effort to make use of Open Innovation. The implementation of Open Innovation will require a lot of 
effort, but will create many new opportunities. In other industries, the effort of changing the entire 
organisational culture into one that matches the open innovation strategy might not be worth it, 
because not much can be gained from new innovations and ideas from outside, or because the 
organisation is reluctant to change. An example of an industry that will stay essentially closed is the 
nuclear-reactor industry, that depends mainly on internal ideas and has low labour mobility, little 
venture capital, few and weak start-ups and relatively little research being conducted at universities 
(Chesbrough, 2003). Nevertheless, Open Innovation provides a lot of opportunities for many 
industries. Examples of these industries are copiers, computers, disk-drives, semiconductors, 
telecommunication equipment, pharmaceuticals, biotechnology and even military weapons and 
communication systems (Chesbrough, 2003).  

The scolars Gassmann and Enkel (2006) have opened a discussion about what characteristics 
companies should have in order to be able to gain from the Open Innovation Approach. Table 2.4 
summarises the characteristics identified as core to gain an advantage from Open Innovation. 
Gassmann and Enkel (2006) argue that the advantages of an open innovation approach are limited for 
companies in for example the chemical industry, because the products in this industry have a low 
modularity.  
 
Table 2.4 Characteristics to follow an open or closed innovation approach (source: Gassmann and Enkel, 
2006) 
Open Innovation Approach 
 

Closed Innovation Approach 

• High product modularity 
• High industry speed 
• Much explicit and tacit knowledge required 
• Highly complex interfaces 
• Creating positive externalities 

• Low product modularity 
• Low industry speed 
• Less tacit knowledge required 
• Low complex interfaces 
• No positive external effects through licensing 

  
The scholars Chesbrough and Crowther (2006) have found different results than the scholars 

Gassmann and Enkel (2006). Chesbrough and Crowther have conducted a survey to identify whether 
there are early adopters of the open innovation concept in industries other then the ‘high-technology’ 
industries. Their findings demonstrate that the open innovation concept is already in use in a wide 
range of industries, including the traditional high-technology industries but also the chemical industry, 
thermoplastics industry, lubricants industry, and many others. What can be concluded from this article 
is that the polymer industry is involved in implementing Open Innovation. The polymer industry will 
be the industry of focus for my research project on Open Innovation. 

The next paragraph will take a closer look at the human aspects of Open Innovation. 
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2.2 The human aspects of open innovation 
This part of the literature study is about the aspects of open innovation that are closely related 

to human performance management. For open innovation to be a success, people have to be willing to 
enable innovation and have to be willing to work with or in the new paradigm. This is the reason why 
the focus in the next subparagraphs will be on human aspects and performance enhancement theories. 
The componential theory of organisational creativity and innovation is one of the mayor human 
aspects and performance enhancement theories that focus on innovation. This theory will be presented 
in the first paragraph. 
 

2.2.1 The Componential Theory of Organisational Creativity and 
Innovation 
 According to Amabile (1997) creativity is the first step in innovation and is absolutely vital 
for long-term corporate success. Creativity is simply the production of novel ideas, but in order to be 
of value for companies, the ideas must be appropriate to the problems or opportunities the companies 
are dealing with. 

Amabile's (1997) insights about creativity highlight the importance of intrinsic motivation. 
Intrinsic motivation is the motivation to work on something because it is interesting, involving, exiting, 
satisfying, or personally challenging (Amabile, 1997). The level of intrinsic motivation is partly based 
on a person's own personality, but also the social environment has a significant effect on the level of 
intrinsic motivation.  

One environmental factor that can influence the level of intrinsic motivation is payment. 
However, the relation between reward and level of intrinsic motivation is not straightforward. Amabile 
(1997) proved that it is not the fact of reward, but the perception of reward that makes the difference. 
The results of Amabile's research showed that the 'means-end' environment in which people get paid 
for executing a task undermines creativity, whereas the work environment where people got a bonus as 
a reward for their effort stimulates creativity. This difference can be explained by the Intrinsic 
Motivation Principle of Creativity that states that intrinsic motivation stimulates creativity and 
extrinsic motivation decreases creativity. The principle is formulated as follows: "Intrinsic motivation 
is conductive to creativity. Controlling extrinsic motivation is detrimental to creativity, but 
informational or enabling extrinsic motivation can be conductive, particularly if initial levels of 
intrinsic motivation are high" (Amabile, 1997, p. 46). A 'means-end' work environment produces 
controlling extrinsic motivation and therefore decreases creativity. On the other hand, the situation 
where people got a bonus as a reward for their work increased the level of intrinsic motivation and 
enabling extrinsic motivation (caused by the 
reward and recognition of ones work) and thus 
also the level of creativity. 

Expertise

Creativity

Creativity Skills

Task 
Motivation

Indivitual/Team 
Creativity

In the Componential Theory of 
Creativity, intrinsic task motivation is one aspect 
that is needed to enable creativity. The 
Componential Theory of Creativity assumes that 
people with normal capabilities are able to 
generate at least moderately creative work in 
some field, some of the time – and that the social 
(or work) environment can influence both the 
level and the frequency of the creative behaviour 
(Amabile, 1997). The theory states that 
creativity is most likely to occur when creativity 
skills, expertise and intrinsic task motivation are 
available. Figure 2.4 presents the intersection of 
creativity skills, expertise and intrinsic 
motivation that is also called the 'creativity 
intersection'. 

Figure 2.4 The 3 Component Model of Creativity 
(Source: Amabile, 1997) 

 

 11



 
Open Innovation in the Polymer Industry 

Expertise is the foundation for creativity and can be seen as the set of cognitive pathways that may be 
followed for solving a given problem or doing a given task (Amabile, 1997). Creativity skills is about 
taking new perspectives, exploring new cognitive pathways and being persistent and energetic about 
one's work. Although expertise and creativity skills are essential for enabling creativity, intrinsic task 
motivation determines whether a person will actually perform creative activities.  

 
Another way to look at creativity and innovation is the organisational view, which is an 

extension of the Componential Theory of Creativity to the Componential Theory of Organisational 
Creativity and Innovation (Amabile, 1997; Woodward et al., 1993). The latter theory is presented in 
Figure 2.5 (just the black part, not the blue part on network characteristics). According to the theory, 
the elements of the work environment will impact individuals' or (small) teams' creativity. This 
creativity together with enough resources, appropriate management practices and the right 
organisational motivation will enable innovation inside the organisation (Amabile, 1997).  

What Amabile (1997) means by the organisational components ‘resources’, ‘management 
practices’ and ‘organisational motivation’ will now be explained. The component ‘resources’ includes 
everything that the organisation has available to aid work in the domain targeted for innovation. 
Examples of elements of the component ‘resources’ are sufficient time for producing novel work in 
the domain, people with necessary expertise, funds allocated to this work domain, material resources, 
systems and processes for work in the domain, relevant information and the availability of training 
(Amabile, 1997). The component ‘management practices’ includes management at all levels, but most 
especially the level of individual departments and projects. This component can be measured by 
identifying the level of the component elements Challenging Work, Work Group Supports, 
Supervisory Encouragement, and Freedom (Amabile, 1997). According to Mascitelli (2000), it is 
possible for managers to nurture an innovation-friendly culture and instil the emotional commitment 
and involvement of for example design team members. Box 2.1 illustrates some actions that managers 
can take to craft a culture of innovation, create a positive identity for project teams and build an 
environment for tacit knowledge sharing in order to enhance the organisation’s innovativeness.  

The component ‘organisational motivation’ is about the basic orientation of the organisation 
toward innovation and the supports for creativity and innovation throughout the organisation. 
According to Amabile (1997) the most important element of the innovation orientation are: a value 
placed on creativity and innovation in general, an orientation toward risk, a sense of pride in the 
organisation’s members and enthusiasm about what they are capable of doing, and an offensive 
strategy of taking the lead toward the future. The most important organisation-wide supports for 
innovation are the mechanisms for developing new ideas, the open and active communication of 
information and ideas, rewards and recognition for creative work, and a fair evaluation of work – 
including work that might be seen as a ‘failure’. 

 
Box 2.1 Actions by managers that can instill the emotional commitment and involvement of design team 
members (Source, Mascitelli, 2000) 
Craft a culture of innovation 
• Build a collection of company ‘stories’ that encourage potential innovators to aspire to greatness 
• Send a clear message that great ideas have an excellent change of becoming great products 
• Establish a policy of management support for reasonable risk-taking and experimentation 
 
Create a positive identity for project teams 
• Encourage social identification with high-performance teams 
• Give teams a clear message of their importance, uniqueness, and potential for success 
• Instil a sense of wonder and adventure into the product development process 
 
Build an environment for tacit knowledge sharing 
• Allow sufficient ambiguity in the early stages of design to foster creative thinking 
• Use metaphors and analogies to communicate the guiding strategic vision for a project 
• Protect potential innovators from negative experiences when expressing their vision 
• Cultivate an environment of respect, equality, tolerance, care, and encouragement 
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The authors Cummings and Oldman (1997) found that 
especially for people with a creative personality – meaning the 
person has a high score on Gough’s Creative Personality Scale, or 
CPS3 – the work context has a very significant impact on the 
number of creative suggestions and the creativity of the work in 
general. The results of their research suggest that in order for 
firms to reap benefits from employing individuals with generally 
creative personalities, these employees must be placed in complex 
jobs and under supportive, yet non-controlling, supervisors. They 
also found that employees with generally creative personalities 
(see Box 2.2) and innovative problem-solving styles reacted 
positively to high amounts of competition among co-workers, but 
that those with less creative personalities or with adaptive 
problem-solving styles did not. Overall, the paper of Cummings 
and Oldman (1997) supports the statement of Amabile (1997) that 
the work environment impacts the individual or team creativity. 

An employee with a generally 
creative personality is… 

clever 
humorous 
informal 
insightful 
inventive 
original 

reflective 
resourceful 

self-confident 
sexy 

snobbish 
unconventional 

Box 2.2 Some adjectives describing 
a creative personality (Source: 
Cummings and Oldman, 1997) 

 
Although Amabile (1997) recognizes that organisations are being influenced by the outside 

world, the Componential Theory of Organisational Creativity and Innovation states that the creativity 
of the individual or team of individuals will be the primary source of innovation. 

 

2.2.2 A conceptual theoretical model of the Componential Theory of 
Organisational Creativity and Innovation extended for Open Innovation 

The model of Amabile (1997) is an insightful model for understanding creativity and 
innovation, but the model is a little outdated when seen in the light of Open Innovation. Open 
Innovation is a proponent of internal creativity and innovation, but also wishes companies would look 
outside of their company boundaries in order to stimulate the creativity and innovation needed for 
front end loading. To update the model of Amabile, I suggest linking her model with literature on 
networks and network characteristics because a central finding in the innovation literature is that 
companies do not innovate in isolation, but depend on extensive interaction with their environment 
(Fagerberg, 2005).  
 

2.2.2.1 Incorporating network characteristics  
The scholars Levin and Cross (2004) and Nahapiet and Ghoshal (1998) argue that networks have 
structural, cognitive and relational characteristics which – when all applied – enhance network 
partners to create and share knowledge. Ultimately, this would lead to Open Innovation because 
sharing and creating knowledge in a network instead of only within the boundaries of one company is 
the basic idea behind Open Innovation (Chesbrough et al., 2006). The structural, cognitive and 
relational characteristics can all be graphically presented as circles that overlap slightly and the 
intersection of the three circles represents the enhanced creation and sharing of knowledge which 
ultimately leads to creativity and innovation.  The sum of the three circles represents the network of a 
company because the perspective of this model is from one single company. The company can interact 
with the network, but also the individuals and teams of the company can interact with the network. 
The boundary of the company is no longer rigid but permeable and the network or the interaction with 
the network will – like the individuals and small teams inside the organisation – increase the level of 
innovation inside the company. On the other hand, creativity from individuals and small teams inside 
the organisation and innovation inside the organisation can also stimulate creativity and innovation in 

                                                 
3 The CPS can be derived from a personality test called Adjective Check List. The fundaments of the checklist 
can be found in the work of H.G. Gough and A.B. Heilbrun and details are available in The Adjective Check List 
Manual (Palo Alto, CA: Consulting Psychologists Press, 1965). Examples of adjectives in the check list can be 
found in Box 2.2. 
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the network. To distinguish the innovation in and outside the company, I have renamed the concept 
‘Innovation’ in Amabile’s model (1997) into ‘Internal Innovation’ and called the creativity and 
innovation in the network of the company ‘External Creativity and Innovation’. The total conceptual 
theoretical model can be found in figure 2.5. The blue part of the model is the part that I have added to 
the model of Amabile (1997) to make it feasible for Open Innovation. In Table 2.5 some possible 
relations that are represented by the arrows in Figure 2.5 are offered. 

 

Management 
Practices

Recources
Internal 

Innovation

Organisational
Motivation

Expertise

Creativity

Creativity Skills

Task 
Motivation

External 
Creativity 

and 
Innovation

Creativity Feeds
 Innovation

Individual/Team 
Creativity

Structural Dimensions

Cognitive 
Dimensions

Relational 
Dimensions

Organisational 
Components

Work 
Environment

Network Characteristics

 
Figure 2.5 Conceptual theoretical model of the Componential Theory of Organisational Creativity and 
Innovation extended for Open Innovation (based on: Amabile, 1997; Levin and Cross, 2004; Nahapiet and 
Ghoshal, 1998; Chesbrough et al., 2006) 
 
Although the conceptual model (Figure 2.5) is based on literature, it is new because the elements used 
have not been connected to each other before in scientific literature. In the table below (Table 2.5), one 
can get an impression of the types of relations that the arrows in the ‘Conceptual theoretical model of 
the Componential Theory of Organisational Creativity and Innovation extended for Open Innovation’ 
represent. This table is not exhaustive, but serves as a framework that helps to interpret the conceptual 
model in Figure 2.5. A relation from the organisation to the network can for example be the fact that 
IP from inside the company will be licensed to a network partner. Another example of a relation 
between the organisation and the network is that the company creates a spin-of or spin-out that will 
thus become part of the network of the company. Probably there are even more examples of the 
relation between the company and the network (and for all the other relations in the conceptual model), 
but the main point that is made with the conceptual model presented in Figure 2.5 is the fact that these 
relations exist and that they are important for the innovation strategy of a company. 
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Table 2.5 Examples of relations that are represented by the arrows in the Conceptual theoretical model of 
the Componential Theory of Organisational Creativity and Innovation extended for Open Innovation 

From 
 Individual/Team Organisation Network 

Individual/Team  • Work Environment 
impacts 
Individual/Team 
Creativity 

• Inspiration from 
network partners 

• Knowledge sharing 

Organisation • Creativity feeds 
Internal Innovation 

 • Licensing IP from 
network partner 

• Spin-in 

To 

Network • Individual inspirers 
network 

• Knowledge Sharing 
• Start-up of former 

employee of 
company 

• Licensing IP to 
network partner 

• Spin-of 
• Spin-out 

 

 
To understand the model better, it is also important to look at what the characteristics are that 

influence the ‘behaviour’ of the network and the relations in Figure 2.5. Levin and Cross (2004) and 
Nahapiet and Ghoshal (1998) showed in their research that network characteristics can be structural, 
cognitive or relational. The scholars attributed several dimensions4 5 to each characteristic (see Table 
2.6). In the following subparagraphs, the dimensions of the network characteristics will be elaborated 
on and explained in the light of what does and what does not enhance effective knowledge sharing in a 
network.   
 
Table 2.6 Network characteristics 
Structural Dimensions 
 

Cognitive Dimensions Relational Dimensions 

• Deep vs. wide ties 
• Formal vs. informal ties 
• Centralised vs. decentralised 

networks  
• Distributed vs. co-located 

networks 

• Tacit vs. explicit knowledge 
• Context-specific vs. context-

independent knowledge 
• Diversity vs. uniformity of 

knowledge 
• High density vs. low density 

of knowledge 

• Trust 
• Network rules 
• Network identity 

 

2.2.2.2 Structural Dimensions 
Social network theorists (e.g. Levin and Cross, 2004; Adler and Kwon, 2002; Nahapiet and 

Ghoshal, 1998) have found that relationships are important for acquiring information, learning how to 
do one’s job and for solving complex problems. However, this does not mean that the statement ‘the 
more network ties, the more innovation’ is correct (Simard and West, 2006). When using networks as 
the interface to obtain knowledge in an Open Innovation strategy, one should contemplate the 
structural properties of networks. Several scholars have identified structural dimensions of networks. 
With regard to the Open Innovation paradigm, the scholars Simard and West (2006) focused on the 
dimensions deep versus wide ties and formal versus informal ties. Other structural dimensions are 

                                                 
4 The classification made by the scholars Levin and Cross (2004) and Nahapiet and Ghoshal (1998) is not 
exactly the same as the classification normally used by network-scholars. The classification made by these 
scholars is based on a broader scope that also tries to incorporate the ‘human factors’. Together with the model 
of Amabile (1997) it provides an overview of all aspects that influence the effectiveness of knowledge sharing in 
a network and therefore can be seen as a theoretical model of the effectiveness of the open innovation archetype 
‘coupled process’. 
5 Spruijt (2007) also made use of these dimensions in his master thesis project. 
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centralized versus decentralized networks and distributed versus co-located networks (Provan and 
Milward, 1995; Sorenson, 2003). 

According to Simard and West (2006) a firm not only needs to have a unique position in its 
network, but it must also tap into key sources for innovation and markets for innovation in order to 
obtain an innovative advantage through its network position. Firms can create this favourable position 
by developing deep ties. Deep ties can be developed by locating in densely populated networks, by 
building their own value networks and by strengthening the ties within their networks through building 
trust (Simard and West, 2006). The easiest way to create deep ties is by ensuring geographic 
embeddedness, because it enables easy access to regional knowledge. This is the reason why many 
computer and software companies have opened branch offices in Silicon Valley. However, if 
companies lack geographic proximity to key innovation networks, they could also build their own 
networks. Tie strength can be increased by building trust, especially institutionalised 
interorganisational trust because this is a longer lasting type of trust than interpersonal trust but 
interpersonal trust is also crucial since it can lead to institutionalised interorganisational trust. In 
general trust – and thus tie strength – can be increased by repeated interactions (Gulati, 1995). At the 
same time, companies should not forget that there needs to be a balance between strong and weak ties 
when using an Open Innovation strategy because weak ties can provide access to new information 
which is essential for innovation. Next to that, companies should not be over embedded by relying too 
much on repeated interactions with the same partners, because if these partners are themselves linked 
to the same partners, the network will be essentially closed to external information which will decrease 
the level of innovative performance of the companies in the network. A good solution for solving the 
overembeddedness problem is to form some weak ties.  

Another option to overcome overembeddedness is by finding and exploiting structural holes in 
the network. Structural holes are the gaps between otherwise disjoint networks. By exploiting the 
structural holes, a company can tap into a lot of new knowledge that is beneficial for innovation. 
Simard and West (2006) call the ties that are weak and/or exploit the structural holes wide ties. The 
ties can be exploration ties or exploitation ties (Koza and Lewin, 1998). Exploration ties are focused 
on searching for new opportunities and developing new products or technological development 
through alliances, where exploitation ties are more focused on capitalizing existing knowledge and 
resources (Rothaermel and Deeds, 2004). When commercialization is a measure for the success of 
open innovation, the number or occurrence of exploitation ties can be used as a performance indicator 
(Simard and West, 2006). Reasoning in the same manner, one can argue that the number or occurrence 
of exploration ties can be a performance indicator for the success of the front-end of the open 
innovation process. Another element that is related to wide ties and essential for open innovation is to 
maintain diverse types of ties to a diverse set of institutions like universities, other firms with 
complementary knowledge, government institutions such as research institutes, firms more geared 
toward commercialization such as venture capitalists, and other professional firms such as law firms 
(Simard and West, 2006). However, one should keep in mind that tie diversity can come at the cost of 
trust (Hambrick et al. 1996). When a company has too many ties, it may not get much useful 
information from its partners anymore because of the lack of trust. The result of too many ties might 
also be that a company looses the ability to recognize relevant information and knowledge because of 
an information overflow and a limited set of recourses to manage the ties.  

Simard and West (2006) state that different industries have different institutional 
environments and that they require different types of tie formation. However, what is the same for all 
companies is that they want to maximize returns from knowledge outflows as a result of an Open 
Innovation strategy. 

The second structural dimension is the dimension formal versus informal ties. In a network 
there are connections between entities like people or organisations, and information and knowledge 
will flow between them. The interorganisational and interpersonal knowledge flows are guided by 
formal institutionalised relationships and less visible informal interrelationships. Formal ties can be 
seen as contractually agreed upon, planned channels for knowledge exchange between organisations 
(Simard and West, 2006). An example of a formal tie is a strategic alliance. According to Simard and 
West (2006), formal ties can be easily incorporated into an Open Innovation strategy because a firm 
can identify gaps in the internal knowledge and try to find partners that can fill those knowledge gaps. 
On the other hand, informal ties are unplanned but can provide an important pathway for flows of 
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valuable knowledge that can lead to new opportunities (Simard and West, 2006). Although informal 
ties are less ‘visible’ and not easy to manage, the scholars Simard and West (2006) argue that 
companies using an Open Innovation strategy need to recognize the external knowledge opportunities 
possible form their employees’ embeddedness through informal network ties because this is a very 
important source for innovation. 

Simard and West (2006) have 
created a matrix that is called ‘the 
nature of interfirm ties enabling Open 
Innovation’ (see Figure 2.6). Especially 
the lower right quadrant that represents 
wide-informal ties is important for an 
Open Innovation strategy, but hard to 
incorporate in an explicit Open 
Innovation strategy (Simard and West, 
2006). 
The third structural dimension is 
centralised versus decentralised 
networks. The effect of centralisation in 
a network is that the network will be 
more able to formalise the organisation 
by implementing rules, regulations and 
agreements (Kogut, 2000). In 
decentralised networks there are formal 
rules, regulations and agreements too, 
but not dispersed through the whole 
network, resulting in more informal ties. 

Figure 2.6 Nature of interfirm ties enabling Open Innovation 
(source: Simard and West, 2006) 

The last structural dimension is distributed versus co-located networks or geographic proximity 
(Simard and West, 2006). It is argued that co-location enhances the innovative potential of a network 
(Sorenson, 2003), because co-location offers the opportunity to enter sources of information and 
knowledge needed for surviving as a company. Distributed networks could also work, but knowledge 
exchange – especially the transfer of tacit knowledge – is very difficult in such a situation. 
 

2.2.2.3 Cognitive Dimensions 
 The cognitive dimensions refer to those resources providing shared representations, 
interpretations, and systems of meaning among parties (Nahapiet and Ghoshal, 1998; Cicourel, 1973, 
Levin and Cross, 2004). The cognitive dimensions that will be explained in this paragraph are: tacit 
versus explicit knowledge, context-specific versus context-independent knowledge, diversity versus 
uniformity of knowledge available and high knowledge density versus low knowledge density. 

Organisational knowledge can be explicit knowledge – knowledge that can be codified – or 
tacit knowledge – knowledge that can’t be codified and is difficult to articulate (Levin and Cross, 
2004; Nonaka, 1994) (see Figure 2.7). Both types of knowledge are of value for an organisation, but 
tacit knowledge is much harder to transfer. This characteristic is both beneficial and difficult for 
companies. It provides a competitive advantage because competitors can hardly copy tacit knowledge 
but tacit knowledge also tends to slow down new product development projects because it takes time 
to explain and learn tacit knowledge between people or parties in a network. Since it is easier and less 
costly to transfer tacit knowledge in a local cluster than in distributed networks, the network cluster 
has a competitive advantage over a distributed network (Martin and Salomon, 2003a; Martin and 
Salomon, 2003b). Mascitelli (2000) proposes that breakthrough innovations result form harnessing 
tacit knowledge possessed by individuals and project teams. Because tacit knowledge lies below the 
surface of consciousness and is accumulated through a lifetime of experience, experimentation, 
perception and learning by doing, it is not easy to manage. But managers who are able to tap into this 
pool of knowledge and creativity can raise the level of innovative capabilities of their team and can 
perform well beyond incremental and commonplace innovation (Mascitelli, 2000). Witzeman et al. 
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(2006) argue that harnessing external 
technology for innovation requires a 
fundamental change in thinking. In 
order to succeed, managers and 
employees should replace the “Not 
invented here” syndrome with the 
“Invented Anywhere” approach 
(Witzeman et al., 2006). 
 The second cognitive 
dimension is context-specific versus 
context independent knowledge. 
Context-specific and context 
independent refers to the extent to 
which knowledge is contextualised and 
co-dependent on unidentified aspects 
of the local environment (Galunic and 
Rodan, 1998). In a context-specific 
network, people are more willing to 
listen to each other and absorb each 
others knowledge. This is beneficial 

for all parties involved because it allows more efficient and less costly transfer of complex knowledge 
(Levin and Cross, 2004). 

Figure 2.7 Tacit versus explicit knowledge (source: 
www.anecdote.com.au based on Polanyi, 1996) 

 The third cognitive dimension is diversity versus uniformity of knowledge available. This 
dimension refers to the extent to which diversity of knowledge, know-how and expertise is available in 
a network. The study of Galunic and Rodan (2004) shows that substantial creativity and innovation 
benefits can be gained through a network that specifically hones in on knowledge heterogeneity. 
Hetrogenous or diverse knowledge significantly adds to the successfulness and innovativeness of 
companies because it offers new opportunities and resources and therefore directly stimulates 
creativity and innovativeness of the parties in the network (Galunic and Rodan, 2004; Galunic and 
Rodan, 1998). Next to the availability of diverse knowledge, it is very useful to have some ‘common-
ground’ knowledge because this makes it easier to effectively communicate with each other. 
 The last cognitive dimension that will be explained here is high knowledge density versus 
low knowledge density. This dimension is about the extent to which knowledge is at hand at any 
moment in time. Knowledge density becomes higher when there is frequent interaction in the 
networks, when network ties are strong and informal ties also seem to increase the knowledge density 
because the barrier to share knowledge becomes less high (Newell and Swan, 2000; Reagans and 
McEvely, 2003). High knowledge density stimulates the innovativeness of the network and its actors – 
at least when the actors don’t get in the situation that they can’t cope with all the information anymore 
because of an information overload (Shapiro and Varian, 1999). 
 

2.2.2.4. Relational Dimensions 
 The relational dimensions focus on the particular relationships people or organisations have 
that influences their behaviour (Nahapiet and Goshal, 1998). The relational dimensions that will be 
explained in this paragraph are: trust, network rules and network identity. 
 Trust is very important for relationships. Without trust a relationship will probably decay. 
Trust stimulates social and emotional ties and professional collaboration that all facilitate knowledge 
sharing (Chowdhury, 2005). The scholars Levin and Cross (2004) also identify trust as an important 
characteristic of relationships, but focus on the closely related concept of perceived trustworthiness – 
the quality of the trusted party that makes the trustor willing to be vulnerable. They do this because it 
is not about how trustworthy a relationship really is, but about how trustworthy the relationship is 
being perceived. High perceived trustworthiness of a relationship is what will lead to greater 
knowledge exchange (Levin and Cross, 2004).  
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 The second relational dimension is about network rules. Network rules are rules, regulations 
and agreements that – if effectively and generatively applied – create trust, commitment and long-term 
relationships in and between networks. The network rules can be about norms and sanctions (Coleman, 
1990; Putnam, 1995) and about obligations and expectations (Burt, 1992, Coleman 1990). A rich – but 
not rigid – set of network rules in social relationships between network partners can enhance the 
connectedness both strategically and administratively which can enhance effective knowledge sharing 
(Dyer and Nobeoka, 2000). Powell et al. (2005) note that network rules are not static but that they can 
change and that they can shape network evolution. 
 The last relational dimension is about network identity and identification. When people can 
identity themselves with a larger collective goal, they will be more eager to contribute to this goal by 
generating, combining and transferring knowledge (Dyer and Nobeoka, 2000). When people and 
organisations can identify themselves with the identity of a network, this will stimulate trust (Levin 
and Cross, 2004) and commitment and can lower network costs and maximize transaction value (Dyer, 
1997). The scholars Bonner et al. (2005) stated that especially the self-perceived strategic network 
identity is important and that network sensing, relational embeddedness and partner integration lead to 
strong strategic network identity and – subsequently – to enhanced market performance. Interesting is 
their finding that network learning did not enhance strategic network identity. A possible explanation 
is that network learning is an internal activity that is not very visible for network partners and 
therefore has little impact on the perceived strategic network identity of companies (Bonner et al., 
2005). 
 

2.2.3 New puzzles 
New models bring new puzzles… The scientific research on the implementation of Open Innovation is 
still in its infancy. The conceptual model presented in paragraph 2.2.2 does provide a framework about 
what factors play a role in the world of Open Innovation, but it is a simplification of reality and not all 
factors possible are included. For example, it does not provide a systems perspective that also 
incorporates the government structure of the country(s) one operates in and it does not include factors 
like local, national or even world-wide economy while it is for sure that those factors do influence the 
performance of companies. Next to that, the list of possible relationships that have been presented in 
Table 6 is not exhaustive. More research could be done in this area. Also looking at how best to 
manage the different types of relationships can be very valuable for companies that want to engage in 
exploiting Open Innovation. Besides that, the model does not incorporate the aspect of time or 
innovation stage. As can be read in paragraph 2.1.3 of this literature study, innovation processes 
should not be managed the same way in every stage of the process. The Concept Stage or Front End 
Loading (including the Fuzzy Front End, Idea Evaluation and Business Feasibility phases) requires a 
totally different approach than the Development Stage and Business Stage (Van der Meer, 2007). 
Koen et al. (2002) argue that the methodologies, tools and techniques used in New Product 
Development processes often will not work in the Fuzzy Front End because this first phase of the 
innovation process is fundamentally different. Therefore, this first phase of the innovation process is 
one of the weakest areas of the innovation process – and so presents one of the biggest opportunities 
for improvement (Koen et al, 2002). An example of scholars that have started to empirically address 
the first part of the innovation process are Koch and Leitner (2008) who support the complexity 
science perspective and stress that self-organisation and emergence are key elements in the Fuzzy 
Front End of innovation. 
 However, this chapter did provide insides in the importance of Human Aspects of Open 
Innovation and showed that it is not only about hiring good employees, but also about maintaining 
good relationships between Individuals/Teams, the organisation and the network in which the 
company operates. Although relations are not new and have always existed, the Open Innovation 
paradigm puts greater emphasis on the importance of relationships and suggests that it offers many 
new business opportunities. 
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 In the next paragraph, I will focus on the gaps that still exist in scientific literature in the area 
of Open Innovation. Following out of this analysis, a research objective for my master-thesis project 
will be formulated. 
 

2.3 Toward a research objective 
In this literature review on Open Innovation a lot of theories have been presented. The 

beginning of this chapter showed that Open Innovation is a new paradigm in the field of innovation 
management and explained why it occurred and what the differences are compared to the old 
innovation management paradigm called Closed Innovation. In the section that followed, the question 
whether Open Innovation is suitable for all industries was answered. It appeared that Open Innovation 
can offer a lot of new opportunities, but not for every industry it is worth making the effort of 
implementing Open Innovation. After that, the foundations of Open Innovation were explained, 
followed by the Human Aspects of Open Innovation. Although this literature study does provide 
insights about Open Innovation, there are many questions that still need to be answered. This 
paragraph will focus on the gaps that still exist in scientific literature in the area of Open Innovation. 
The final part of this literature study will present the main research question for my master-thesis 
project. 
 

2.3.1 The gap in literature 
When doing a literature study in the area of Open Innovation, one can read about trends and 

drivers of Open Innovation and the advantages and disadvantages of greater openness. The current 
focus of the scientific literature in the area of Open Innovation is mainly theoretical or conceptual 
(although enriched with some examples from reality). However, the practical focus in the literature is 
often missing or rather marginal. In other words: the literature in the area of Open Innovation offers 
quite a good explanation of what Open Innovation is, but it does not explain precisely  how Open 
Innovation should be implemented in order to reach business successes. The conceptual theoretical 
model that is constructed in paragraph 2.2.2 (see Figure 2.5) offers already some theoretical insights in 
what aspects play a role for the concept ‘Open Innovation’ – and in particular for the open innovation 
archetype ‘coupled process’ – but still more research is needed on how Open Innovation should be 
implemented. 

Next to that, it appears that there is little scientific knowledge on how the Fuzzy Front End, 
Idea Evaluation and Business Feasibility phases can be organised and managed in such a way that 
optimal front end loading can be achieved. This is because the processes in this early stage of the 
innovation process are far from linear and more fuzzy, complex, unknown and unpredictable than the 
development stage or the business stage (which does by the way not imply that these latter phases are 
easy to organise and manage) (Koen et al., 2002; Reid and Brentani, 2004). However, this early stage 
of the innovation process is very interesting because it is the nursery stage for future business success. 
It represents one of the biggest opportunities for improvement (Koen et al., 2002; Koch and Leitner, 
2008). 

Gassmann and Enkel (2006) have identified three types of Open Innovation process 
archetypes, i.e. the Outside-in, the Inside-out and the Coupled process archetype. The Closed 
Innovation model did not possess these types of processes, because it did not focus on interaction with 
the environment outside the boundaries of the firm. Although it is true that there has always been some 
interaction between the firm and its surroundings, it is new that so much emphasis is put on the 
interaction between the firm and its surroundings. Open Innovation argues that there are a whole lot of 
opportunities for firms if they would become more open. However, firms are still a little reluctant to 
this change towards openness since it requires a totally different mindset and might cause a leakage of 
knowledge to the outside world. Therefore it is very interesting to do more research in the area of the 
three process archetypes of Open Innovation, especially on how firms can use these archetypes 
successfully. For my master-thesis project, I will focus mainly on the coupled processes. The reason 
for choosing this focus is that the interaction between internal and external world is a core concept of 
open innovation but little research has been done in this area yet. It is true that literature on joint 
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ventures, alliances and networks exists, but not specifically for the Open Innovation process archetype 
‘coupled process’ (OECD, 2008a). 

To conclude, the field of open innovation will give scholars, practitioners and students the 
opportunity to do research for many years to come, since there is still much to be discovered or 
untangled. In the literature on Open Innovation, still just one stream of thought is present. I am looking 
forward to the day that more than one school of thought exists so an academic discussion in this area 
can be started. This will stimulate critical thinking and enhance the quality and availability of 
innovation literature and knowledge. 

My contribution will cover a small part of the large gap. This master thesis research report 
focuses on the Coupled Inside-out Outside-in Process in the Fuzzy Front End, Idea Evaluation and 
Business Feasibility phases since little is known about what factors can make this part of the 
innovation process a success – which should eventually lead to business success. The Coupled Inside-
out Outside-in process in Figure 2.8 graphically presents the business case of this master thesis 
research project and the conceptual model in Figure 2.5 will serve as a theoretical basis.   

 
 

 
Figure 2.8 Open Innovation model adapted for my Master Thesis Project (Based on: Chesbrough, 2003 
and Gassmann and Enkel, 2006) 

 
 
In the next chapter, the research objective and methodology will be presented that is used for 

this master thesis research project.  
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3. Research Objective & Methodology  
 
As stated in the introduction of this report, innovation is one of the drivers for development in the 
European chemical industry (Heinzelbecker, 2005) and if the chemical industry will remain at the 
status quo, the industry will ‘loose momentum’ (Van Gils, 2008). Therefore it is important to focus on 
innovation processes in the chemical industry and to look for ways to support these processes in order 
to ensure positive future development in the chemical industry. 
 This master thesis research report will focus on the Coupled Inside-out Outside-in Process in 
the Fuzzy Front End, Idea Evaluation and Business Feasibility phases since little is known about what 
factors can make this part of the innovation process a success – which should eventually lead to 
business success. The industry of focus is the polymer industry. According to Chesbrough and 
Crowther (2006) the polymer industry is one of the industries within the chemical industry that is 
currently involved in implementing Open Innovation. More and more companies and institutes see the 
opportunities that Open Innovation could bring. Examples of institutes that are engaged to the 
implementation of Open Innovation are The Dutch Polymer Institute and DPI Value Centre. 
 

This chapter will portray the research objective and methodology of this master thesis project. 
In the first paragraph of this chapter the main research question and the related sub-questions will be 
presented and discussed. The second paragraph is about the Dutch Polymer Institute and DPI Value 
Centre – who are the entities for whom this research project is conducted – and is about the context in 
which this research project will be conducted, namely the polymer industry. The third paragraph is 
about the methodology that will be used to answer the research questions.  
 

3.1 Definition and discussion of the research questions 
In this paragraph the objective of my master thesis project will be provided and the main 

research question and the related sub-questions will be presented and discussed. Besides that, a 
definition of all the concepts in the research question will be provided. 
 

3.1.1 The research objective and research questions 
As can be read in my literature study on Open Innovation (see Chapter 2), I intend to do 

research on the Coupled Inside-out Outside-in Process in the Fuzzy Front End, Idea Evaluation and 
Business Feasibility phases since little is known about what factors can make this part of the 
innovation process a success – which should eventually lead to business success. The research project 
will focus on the polymer industry. The reason why I select this industry is that in industries 
characterised by rather long technology life cycles and strong protection of intellectual property rights 
(like the polymer industry and the pharmaceutical industry), companies mainly look outside the firm 
to keep up with research (OECD, 2008a). Chesbrough and Crowther (2006) also found that the 
polymer industry is involved with implementing Open Innovation (see previous chapter). Therefore 
the polymer industry is a good industry to do my research project. 

The objective of my master thesis is to give managerial implications and recommendations to 
the polymer industry – and in particular to the Dutch Polymer Institute and DPI Value Centre – for 
optimal front end loading of open innovation projects in the polymer industry by providing insight in 
the factors that influence the Fuzzy Front End, Idea Evaluation phase and Business Feasibility phase 
(together referred to as front end loading) in the polymer industry. Next to that, a theoretical 
framework will be provided that contributes to scientific literature on Open Innovation. 

However, before the main research questions and the sub-questions will be presented, a 
definition of the most important constructs will be provided in order to avoid confusion about the 
interpretation of the research question.  
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3.1.2 Some definitions of important constructs 
In order to understand the main research question properly, the following constructs will be 

defined: success factors, open innovation, coupled process, fuzzy front end, idea evaluation phase, 
business feasibility phase, front end loading and the polymer industry. 

• Success Factors. Success is defined relative to the project’s aims and expectations. It is 
defined as a result that is as initially expected, or better. Success factors are the factors that are 
a necessary condition for success in a given industry or market. In the business environment 
the related terms ‘key success factors’ or ‘critical success factors’ are also common. “A 
critical success factor is an element of organisational activity which is central to its future 
success. Critical success factors may change over time, and may include items such as product 
quality, employee attitudes, manufacturing flexibility, and brand awareness.” 
(http://dictionary.bnet.com/definition/critical+success+factor.html) 

• Open Innovation. “Open Innovation is the use of purposive inflows and outflows of 
knowledge to accelerate internal innovation, and expand the markets for external use of 
innovation, respectively. Open innovation is a paradigm that assumes that firms can and 
should use external ideas as well as internal ideas, and internal and external paths to market, as 
they look to advance their technology.”6  (Chesbrough et al., 2006, p. 2) 

• Coupled Process.  “The coupled process [is about] linking outside-in and inside-out by 
working in alliances with complementary companies during which give and take are crucial 
for success. Consequent thinking along the whole value chain and new business models enable 
this core process. (…) Companies that decide on the coupled process as a keyprocess, 
combine the outside-in process (to gain external knowledge) with the inside-out process (to 
bring ideas to market). In order to do both, these companies co-operate with other companies 
in strategic networks. (…) Co-operation refers to the joint development of knowledge through 
relationships with specific partners, such as consortia of competitors (Hagedoorn, 1993; 
Chiesa, Manzini, 1998; Ingham, Mothe, 1998), suppliers and customers (von Hippel, 1988; 
Hakanson, Johanson, 1992), joint ventures and alliances (Kogut, 1988; Hamel, 1991; Mowery 
et al., 1996) as well as universities and research institutes (Bailetti and Callahan, 1992; 
Conway, 1995; Cockburn, Henderson, 1998; Santoro, Chakrabarti, 2001).” (Gassmann and 
Enkel, 2006, pp. 1 and 12) See Figure 2.3. 

• Fuzzy Front End. “The fuzzy front end of the new product development (NPD) process [is] 
the time and activity prior to an organisation’s first screen of a new product idea. (…) The 
fuzzy front end, a term first popularized by Smith and Reinertsen (1991), is considered to be 
the earliest stage of the NPD process and roughly is meant to denote all time and activity spent 
on an idea prior to the first official group meeting to discuss it, or what they call ‘the start date 
of team alignment.’ Another way of thinking about this concept is to highlight the fuzzy front 
end as that territory leading up to organisational- level absorption of the innovation process 
(Cohen and Levinthal, 1990).” (Reid and Brentani, 2004, pp.170-171) See Figure 3.1. 

• Idea Evaluation Phase. The idea evaluation phase is to evaluate whether the business idea can 
be implemented. This phase precedes the business feasibility phase. See Figure 3.1. 

• Business Feasibility Phase. The business feasibility phase precedes the development phase. In 
this phase the project concept is examined from different perspectives to assess the 
advisability of proceeding with it. (See figure 3.1) Questions that could be asked in this phase 
are: Will the future returns outweigh the investment costs? If talking about a product or 
service innovation: Will there be a market or could a market for this product/service be 
created? When talking about process innovations: Will it deliver cost-savings, time-savings, 
decrease bureaucracy or other efficiency or effectiveness benefits?  

• Front End Loading. Front end loading is the concept stage (Van der Meer, 2007) of projects in 
the processing industry and comprises the Fuzzy front end, the idea evaluation and the 
business feasibility phases. (See Figure 3.1) Examples of the processing industry are the 

                                                 
6 For other definitions of Open Innovation see Appendix A of my literature study. 
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petrochemical industry, refining industry, pharmaceutical industry and the polymer industry. 
(See paragraph 3.1.4.2 for a discussion about front end loading.) 

• The Polymer Industry. The polymer industry produces and/or converts polymer materials 
and/or does research in the area of polymer materials. The polymer industry comprises the 
whole Polymer Value System (see Figure 1.2). Polymer materials are chains of monomers. 
Examples of polymers are plastic, rubber and DNA. Polymers from the largest and most 
diverse group of known molecules. However, it should be kept in mind that many polymer 
materials – for example plastics – are enhanced by adding other additive materials. In fact, a 
plastic consists of a macromolecule as the base material, while the additives often control 
processability and product performance, a fact often ignored by the academic polymer 
chemists with their focus on the chemical structure (Lemstra, 2007).  

Now the most important constructs have been defined, the main research question and the sub-
questions will be presented.  
 

3.1.3 The research questions 
This paragraph will present the main research question and the sub-questions that are 

formulated to guide my master thesis project. 

3.1.3.1 The Main research question 
The main research question I will answer in this master-thesis is the following: 
 

What are the success factors for the open innovation archetype ‘coupled process’7 in the 
fuzzy front end, idea evaluation and business feasibility phases in the polymer industry? 

 
Figure 3.1 provides a graphical representation of what I examined for my master thesis project. 

The green arrows represent the ‘coupled process’ in the fuzzy front end, idea evaluation and business 
feasibility phases. The pictures in the funnel have been added to clarify what happens or what could 
happen during the innovation process. Paragraph 3.1.4 will elaborate on the scope of the research 
project. 
 

 
Figure 3.1 Open Innovation model adapted for my Master Thesis Project (Based on: Chesbrough, 2003 
and Gassmann and Enkel, 2006) 
                                                 
7 Defined by Gassmann and Enkel (2006). Also referred to as the Coupled Inside-out Outside-in process. 
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3.1.3.2 The Sub-questions 
In order to answer the main question, some sub-questions have been defined. The sub-

questions are: 
 

• What exactly is the Open Innovation archetype ‘coupled process’? Are there different kinds of 
‘coupled processes’? How can these processes be described? 

• What is characteristic for the Fuzzy Front End, Idea Evaluation and Business Feasibility 
phases? 

• What is characteristic for innovation in the polymer industry? What is the role of Open 
Innovation in the polymer industry for the phases Fuzzy Front End, Idea Evaluation and 
Business feasibility?  

• To what extent do small and large companies in the Polymer sector exhibit open innovation? 
(structure) To what extent do small and large companies in the Polymer sector plead to open 
innovation? (culture) 

• When is Front End Loading considered a success? 
• What are the factors that are detrimental for Open Innovation? What are the factors that 

stimulate Open Innovation? What (culture) is needed for Open Innovation to succeed? 
• What factors are needed to create and sustain a ‘coupled process’ according to key players in 

the polymer industry? 
• Could DPI and DPI Value Centre help stimulate the ‘coupled process’ in the Fuzzy Front End, 

Idea Evaluation and Business feasibility phases in the polymer industry? How? 
 

3.1.4 Scope of the research project 
This paragraph will discuss the scope of the research project. Next to that, it will offer a note 

on why it is important to focus on effective front end loading and offer a frame of thought about what 
encompasses effective front end loading. 
 

3.1.4.1 Scope of the research project 
The main question should be looked at in the light of the conceptual model developed in the 

literature study (see Figure 2.5). The conceptual model consists of parts form different theories that 
already existed, but have not been looked at together. The model focuses on the individual or small 
team, the organisation, the network and on the connections between each of these entities. Therefore, 
my master thesis research project focuses on success factors that are related to the individual or 
small team, the organisation, the network or to a connection between each of these entities. Out 
of scope are success factors related to the government structure of the country(s) one operates in and 
factors like local, national or even world-wide economy while it is for sure that those factors do 
influence the performance of companies. 

 The industry the research project focuses on is the polymer industry. Like stated in the 
introduction of this report, the complete Polymer Value System will be considered, but that will be 
further explained in paragraph 3.2.2. 

 

3.1.4.2 A note on Effective Front End loading 
The main research question focuses on front end loading, but why is it important to focus on 

Front End Loading? Effective Front End loading is necessary for eventual business success, but 
Effective Front End loading by itself is not enough to create business success. What is possible to state 
is that Effective Front End loading will increase the odds that business success will be reached. 
Therefore, one can say that it is important to establish Effective Front End loading. The reason why I 
dare to state this is the following. The Front End can be seen as the foundation of the total innovation 
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process. And when a foundation is not well established, it is almost un-doable to create a good process 
later on. It is like building a house. If the foundation of a house is not well constructed, the odds that 
the house can be constructed properly without breaking down or deteriorating are very small. So, 
Effective Front End loading is important. 

But what exactly is Effective Front End loading? This is critical for understanding the first 
stage of the innovation process. One could think of Effective Front End loading as a process that 
consists of many small steps and that the effectiveness of the Front End is determined by its weakest 
link. Using the metaphor of the house again, the Front End could be seen as the foundation and all the 
steps necessary in the Front End can be depicted as the components needed for constructing the 
foundation. When just one component needed for constructing the foundation is not according to its 
standards, this will affect the total quality of the foundation. For example, if the concrete used to make 
the foundation does not have the right consistency because too little pebble-sand is added, the concrete 
will not be as strong as it should be and therefore the total foundation will not meet the quality 
standards. But it could also be the mold for the foundation that is not of the right measurements. This 
would also make it impossible to create the house the architect wished to build. So, the weakest link in 
the Front End loading process will determine the effectiveness of the Front End loading. 

Now a closer look will be taken at the elements or small steps that are needed for Effective 
Front End loading. The very first part of the innovation process – also called Fuzzy Front End – has to 
do with the generation of ideas and inventions. According to the Open Innovation paradigm these 
ideas can come from inside the company and outside the company. Also possible is that the ideas are 
being inspired by elements from in and outside the company. In mathematical terms one could say that 
the effectiveness of the generation process is a function of internal constructs, external constructs and 
internal * external constructs. Egeneration process = f(i,e,i*e)  

Another element that is needed for effective Front End loading is a sound selection process. 
This process is a process that should be after the generation process, since it should not be the case that 
new ideas are directly sent to the dust-bin. Especially in the early phases of the innovation process, 
every idea should be given a chance since the combination of seemingly not related concepts could 
create the best inventions. However, there should also come a time at which the ideas generated should 
be evaluated. This phase in the innovation process is called idea evaluation and business feasibility. 
The ideas should be evaluated whether in principle they are interesting, whether they fit the company 
strategy and if so whether it should be developed further immediately or that it should be saved for 
future projects. When ideas enter the development stage of the innovation process, a lot of costs will 
occur. Therefore it is important to check carefully whether the idea has business feasibility: Is it really 
worth the effort to develop the idea further? Will the future returns outweigh the investment costs? If 
talking about a product or service innovation: Will there be a market or could a market for this 
product/service be created? When talking about process innovations: Will it deliver cost-savings, time-
savings, decrease bureaucracy or other efficiency or effectiveness benefits? In mathematical terms one 
could say that the effectiveness of the selection process is a function of rejecting bad ideas, 
transferring good ideas that do not fit the company strategy for example by licensing out IP or by 
creating a spin-out, saving good ideas that are useful for future projects and last but not least 
proceeding with good ideas that fit the company strategy and have sufficient business feasibility. 
Eselection process = f(r,t,s,p) 

What is also important for the effectiveness of Front End loading is a good follow-up process. 
Ideas should not just be thrown to the next stage in the innovation process or thrown out of the internal 
business processes but should be managed and inspected adequately. It is important to keep in mind 
that there will probably be a transition in how the innovation process will be managed in the phases 
after the Business Feasibility phase. Therefore it is even more important to make sure the project will 
be handed over properly. The follow-up process is important for the t (transferring good ideas that do 
not fit the company strategy) and p (proceeding with good ideas that fit the company strategy and have 
sufficient business feasibility). Because the follow-up process is about managing adequately, the 
formula for the effectiveness of the follow-up process will be: Efollow-up process = f(m(t),m(p)) 

Towards a Front End Loading Effectiveness Formula… Now the elements needed for 
Front End loading have been defined, a formula for the effectiveness of Frond End loading can be 
created. Because the Front End loading effectiveness will be determined by its weakest link, the 
formula is based on multiplication. For example, if the effectiveness of the generation process is 0 

 26



 
Open Innovation in the Polymer Industry 

(meaning no ideas are being generated), the effectiveness of Front End loading will also be 0. In 
mathematical terms this will create the following formula: 
 
Efront end loading = Egeneration process * Eselection process * Efollow-up process 
 
And therefore: 
 
Efront end loading = f(i,e,i*e) * f(r,t,s,p) * f(m(t),m(p)) 
 
The idea behind this formula is not so much that I intend to use it to calculate the specific value of 
front end loading for a specific case. Instead, it should be used as a frame of thought. The formula 
indicates that there are several factors that influence the elements that determine the effectiveness of 
Front End loading, and if just one of these elements is not performing well, the whole Front End 
loading process will suffer from it.  
 

The next chapter will illustrate the institutes for which this master thesis research project is 
conducted and will discuss the context in which the field data is gathered. 

 

3.2 The Dutch Polymer Institute, DPI Value Centre and the Polymer 
Industry 

This chapter is about the Dutch Polymer Institute and DPI Value Centre – who are the entities 
for whom this research project is conducted – and is about the context in which this research project is 
conducted, namely the polymer industry. The first paragraph is about DPI and DPI Value Centre. The 
second paragraph will explain what the polymer industry comprises and what the aspects are that will 
be investigated.  
 

3.2.1 The Dutch Polymer Institute and DPI Value Centre 
The entities for whom my master thesis research project is conducted are The Dutch Polymer 

Institute and DPI Value Centre. The Dutch Polymer Institute or DPI is mainly focused on pre-
competitive research among large partners from industry, where DPI Value Centre focuses more on 
supporting SMEs and Start-ups. For a more detailed description of The Dutch Polymer Institute see 
Box 3.1, and for a description of DPI Value Centre see Box 3.2. 

The reason why The Dutch Polymer Institute and DPI Value Centre are interested in a 
research project on ‘the success factors for the open innovation archetype ‘coupled process’8 in the 
fuzzy front end, idea evaluation and business feasibility phases in the polymer industry’ is that the 
outcomes of this research project could enhance their insights in how open innovation works in their 
context. These new insights could help The Dutch Polymer Institute and DPI Value Centre to 
stimulate innovation – and in particular the open innovation archetype ‘coupled process’ – in the fuzzy 
front end, idea evaluation and business feasibility phases in the polymer industry. 
 
Box 3.1 The Dutch Polymer Institute 
The Dutch Polymer Institute is a public-private collaborative foundation that was founded in 1997 to 
carry out pre-competitive research into polymers and their applications, linking scientific knowledge 
with the industrial need for innovation. The result is added value for universities in the form of 
scientific publications and for companies in the form of intellectual property. Some two hundred 
researchers (PhD and Post-Doc) are currently working on DPI projects incorporated within knowledge 
institutes all over the world. The Minister of Economic Affairs has approved the Polymer Innovation 
Programme 2008-2015, which means for the Dutch Polymer Institute a begin for the ambitious 
programme, characterised by sustainability, quality of life and economic growth. More information: 
www.polymers.nl 
                                                 
8 Defined by Gassmann and Enkel (2006). Also referred to as the Coupled Inside-out Outside-in process. 
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Box 3.2 DPI Value Centre 
DPI Value Centre is an independent foundation whose mission is to support companies that want to 
innovate using polymers. The Value Centre uses established networks for this purpose. It not only 
helps answer questions from companies but also actively approaches companies to suggest innovations 
that might be of interest to them. DPI Value Centre’s focus is mainly on accelerating business 
creation, e.g. through technical and business development. DPI Value Centre can support companies 
in other areas as well, for example marketing, management, logistics and financing. The Value Centre 
coaches companies where necessary, acting as a dedicated and committed partner in every respect. 
The Value Centre’s network includes the more than 70 major companies and knowledge institutes that 
are partners in the Dutch Polymer Institute. The Centre also leverages the networks of intermediary 
organisations such as Syntens, the Dutch Rubber & Plastics Association (NRK), Technopartner and 
Incubator 3+. 
 

3.2.2 The Polymer Industry  
The Polymer Industry is the field of interest for this master thesis research project. This 

particular industry is the field in which the empirical data needed for answering the research question 
is collected. In paragraph 3.1.2 a definition of what the the Polymer Industry comprises is stated. What 
is important to notice is that the polymer industry not only comprises producing (bulk-)polymers, but 
also converting polymers and doing research in the area of polymer technology can be seen as part of 
the ‘Polymer Industry’. All these entities are part of the Polymer Value System (see Figure 1.2). 
Important players in the Polymer Industry are Large Companies, Small and Medium sized Enterprises, 
Academics, and Research and Knowledge Institutes. These are all different stakeholders of the 
polymer industry. To get an overall picture of what Open Innovation in the polymer industry 
comprises, all the stakeholders have to be taken into account. 

In a preliminary field analysis of the Polymer Industry, it already became clear that there exist 
many views on Open Innovation in the Polymer Industry. Therefore, it is even more important to 
include as many different stakeholders in the design of the research project as possible – taking into 
account the time constraint of the research project. 

Although many different opinions exist on Open Innovation in the Polymer Industry – pro and 
con – there does seem to be a trend of Open Innovation becoming more apparent in the Polymer 
Industry. This fact can be found in literature (Chesbrough and Crowther, 2006), as well as in practice. 
As stated earlier, DPI and DPI Value Centre are engaged to the implementation of Open Innovation. 
Another example of Open Innovation in the Polymer Industry is a project that just started in the 
Netherlands that stimulates Open Innovation in the polymer industry: the Centre for Open Chemical 
Innovation (COCI) in Geleen. The COCI is a physical location where starting entrepreneurs and small 
companies can work out innovative ideas in detail and test them against economic reality. The COCIs 
will play an important role in the transfer of concepts from innovation labs to industrial parks. 
  
 Concluding: The field site for this master thesis research project is the Polymer Industry (also 
referred to as Polymer Value System, Figure 1.2), the field data consists of empirical data from many 
stakeholders of the polymer industry and the research results will provide many different perspectives 
on Open Innovation in the Polymer Industry. These perspectives will provide new insights that could 
help The Dutch Polymer Institute and DPI Value Centre to stimulate innovation – and in particular the 
open innovation archetype ‘coupled process’ – in the fuzzy front end, idea evaluation and business 
feasibility phases in the polymer industry.  

The next chapter will show the methodology that will be used to attain the empirical 
data that is essential for answering the research question of this research project. 
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3.3 Research design  
This paragraph is about the methodology that will be used to answer the research questions. 

As already stated in the introduction, the research project is of an exploratory nature. Little research 
has been done in this specific area yet, and therefore the goal of this research project is to develop 
pertinent propositions. But because of the exploratory nature of this research project, a tailor-made 
research design is required. This chapter will illustrate what the research model and research strategy 
is that together form the methodology of my master thesis project. 
 

3.3.1 Research Model 

  
Figure 3.2 Case Study Method (Based on: Yin, 2003; Verschuren and Doorewaard, 2007) 
 

The research model that is used for this specific master thesis research project is based on both 
the Case Study Method of Yin (2003) and of Verschuren and Doorewaard (2007). The research model 
designed has three main stages: ‘Define & Design’, ‘Prepare, collect and analyse’ and ‘Analyse & 
Conclude’. 

The research stage ‘Define & Design’ encompasses studying relevant literature in the field of 
Open Innovation, Creativity and Innovation, and Networks and by doing some pre-analysis in the field 
like talking to practitioners and scholars that are working in the field I intend to do research on. Out of 
the literature study and the pre-analysis in the field, a conceptual model is developed. With this 
conceptual model in mind, insight can be gained about the way open innovation practices work best. 
The last actions that should be carried out in the ‘Define & Design’ stage are: ‘Select cases from the 
Polymer Industry’ and ‘Design data collection protocol’. Relevant cases from the Polymer Industry are 
for example professors working in the polymer area and practitioners in both large and small 
companies from the polymer industry. The data collection protocol is about how the case studies 
should be conducted and how the validity and reliability of the research can be kept high. These 
actions – selecting cases and designing the data collection protocol – will be explained in more detail 
in the next paragraph. 

The second research stage is ‘Prepare, collect & analyse’. When the ‘Define & Design’ stage 
has been conducted properly, this stage only encompasses conducting the case studies that were 
identified in the previous stage, and writing individual case reports. However, because I include a 
‘double-learning’-loop in my master thesis research project, I use two rounds of data collection (from 
the same sample of cases). The methodology behind this ‘double-learning’-loop will also be explained 
in more detail in the next paragraph. 

The final research stage is ‘Analyse & Conclude’. This stage is about analysing the individual 
reports, drawing cross-case conclusions from the results, modifying theory and/or stating new 
hypotheses and propositions and – last but not least – developing theoretical and managerial 
implications and recommendations. By comparing the views of professors working in the polymer 
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area and the views of practitioners in both large and small companies from the polymer industry, 
theoretical implications and managerial implications and recommendations can be provided to the 
polymer industry and in particular to the Dutch Polymer Institute and the DPI Value Centre. Of course 
this stage also includes writing the cross-case report and preparing and giving an oral presentation to 
present and defend the new knowledge gained. 
 

The next paragraph is about the research strategy that is used for my master thesis research 
project. It will further illustrate what the methodology of the research project will be. 
 

3.3.2 Research Strategy 
The research strategy for this exploratory research project is based on the case study design. 

The ‘super-case’ I intend to study is ‘Open Innovation in the Polymer Industry’. The units of analysis 
inside this ‘super-case’ are the individual case studies. The case studies are selected in such a way that 
an overall picture of the polymer industry can be created. This means that most perspectives from the 
stakeholders inside this industry are covered. All the individual case subjects together will form the 
sample out of the research population. The case studies include semi-structured interviews and a 
questionnaire (that enables a double-learning loop) in order to create a picture of the complex 
situations that are involved in open innovation.  

The next subparagraphs will further explain the research strategy in detail. 
 

3.3.2.1 The case study design 
The design of this master thesis research project is of an exploratory nature and makes use of 

the case study design. The case study design is used since it provides the opportunity to do in-depth 
research that enables the researcher to gain a clear understanding of why instances happen as they do, 
and besides that it offers the opportunity to identify interesting research topics for future research. The 
research project can be identified as an empirical exploratory case study research project. Because of 
the fact that the study is exploratory and based on the case study design, the data is most of all of a 
qualitative nature. I also collect some quantitative data by using a questionnaire, but this questionnaire 
will be made after all the individual case studies have been conducted (see 3.3.2.3). 

The scope of this master thesis research project is on ‘Open Innovation in the Polymer 
industry’, and in particular on the success factors of the coupled process in the Fuzzy Front End, Idea 
Evaluation and Business Feasibility phases. Although the scope has been formulated in a way that the 
study can have enough depth (only one archetype of Open Innovation is being studied – the coupled 
process – and only in one industry – the polymer industry), still the breath of the study is quite 
substantial since the success factors can be of various types of nature. As stated in 3.1.4.1, the factors 
can be related to the individual or small team, the organisation, the network or to a connection 
between each of these entities. This scope for the factors is chosen since the conceptual model from 
the literature study (see Figure 2.5) also uses this typology. Out of scope are success factors related to 
the government structure of the country(s) one operates in and factors like local, national or even 
world-wide economy (while it is for sure that those factors do influence the performance of 
companies!).  
 

3.3.2.2 Units of analysis 
When using the case study design, it is very important to specify what the units of analysis are. 

For this master thesis research project I identified one single ‘super-case’. The ‘super-case’ I intend to 
study is ‘Open Innovation in the Polymer Industry’. The units of analysis inside this ‘super-case’ are 
the individual case studies. Selecting the case studies is done in such a way that an overall picture of 
the polymer industry can be created. This implies that as many perspectives as possible from the 
stakeholders inside this industry – taking into account the time constraint of this master thesis research 
project – are covered. All the individual case subjects together form the sample out of the research 
population. 
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Figure 3.3 Units of analysis 
 

The stakeholders that can be identified in the polymer industry are: Large Companies, Small 
and Medium sized Enterprises, Academics, and Research and Knowledge Institutes (see also 
paragraph 3.2.2). I selected a sample out of the research population that covers all these important 
players. The selection of potential interesting players was made together with the directors of the 
Dutch Polymer Institute and DPI Value Centre (Jacques Joosten and Arie Brouwer). The main 
criterion for selecting the cases was that they were from (or related to) the polymer industry, and all 
the cases together had to cover all the stakeholders of the polymer industry.  
 
 After selecting and approaching the interesting players in the polymer industry, I have created 
the following sample out of the research population: large firms in the polymer industry (6 cases) and 
small firms in the polymer industry (7 cases), professors working in the field of polymers (3 cases) and 
others (2 cases) (= one director of a research institute and 1 director knowledge valorisation of a 
university). In total this means that there are 18 cases (one German, the rest Dutch). In one case there 
are two respondents, in the other cases just one. Next to the cases identified, there was one extra 
interview with another professor, but this interview was not done according to the planned research 
design and therefore cannot be seen as a ‘full’ case study. For detailed information about the sample of 
the research population see confidential Appendix C.  
 

3.3.2.3 Data sources 
The next crucial part of developing a good research methodology is identifying what research 

material is required and identifying what data sources can be used in order to attain this required 
research material. This subparagraph will show why I choose to use semi-structured interviews and a 
questionnaire as the data sources of the empirical data needed to answer the research question.  

The need to balance adaptiveness with rigor – but not rigidity – cannot be overemphasised 
(Yin, 2003). This is especially true for exploratory studies. Therefore, this research project is set up in 
such a way that the procedures are known, but not all the content of the procedures. Interviews are 
used to collect the data. The interviews are semi-structured of nature, which means that there are some 
questions prepared beforehand, but that it can occur that different and/or additional questions are 
asked when this appears to be necessary or interesting. This will increase the adaptiveness of the 
research project. Before the interviews take place, the questions are sent to the interviewees, 
accompanied with a short presentation (see Appendix V) that explains the topic of the research – 
namely open innovation in the polymer industry.  

 31



 
Open Innovation in the Polymer Industry 

The first interview that was held is a pilot interview. The reason why the first interview is a 
pilot interview is that this provides the opportunity to fine-tune the semi-structured interview questions. 
During the first interview it appeared that the first version of the semi-structured questions was quite 
well formulated, but that there were too many general introduction questions. Therefore the second 
version of the semi-structured interview questions does not contain as many general questions. Besides 
that, the second version of semi-structured questions also asks for actual examples of specific 
situations that went well and specific situation that didn’t go well. This provides the interviewee with 
the opportunity to explain why he thinks what he thinks, and offers the interviewer the opportunity to 
get a better picture of what has been said. The first and second version of the semi-structured interview 
questions can be found in Appendix B of this document. 

Using the results of all the interviews, a questionnaire was developed. This questionnaire was 
filled in by all the persons that also were interviewed. The reason why this questionnaire was sent after 
all the interviews were conducted is that this allowed me to include the findings of the first round – the 
interviews – in the second round – namely the questionnaire (see Appendix W). This way a knowledge 
loop – or double learning loop – is created that would not be possible if the questionnaire would have 
been created before and filled in during the interviews. The questionnaire increased the validity of this 
research project by verifying several interesting and/or controversial statements made by the 
interviewees during the interviews, because results based upon the opinion of all the interviewees are 
more valid than results based on only one or a few interviewees.  By using this questionnaire-method, 
the adaptiveness of the research project is assured.  

At first, the idea was to create a questionnaire with all possible factors mentioned in the 
interviews that inhibit or stimulate open innovation success in the first part of the innovation process. 
These factors could be ranked according to perceived importance on a Likert scale and would be sent 
to all interviewees. However, after having conducted all the interviews, it appeared that the success 
factors mentioned were not ‘surprising’. (For example: nobody will disagree with the fact that you 
need ‘good people’.) Therefore I changed the idea of what the questionnaire should look like. 
Together with the communication manager and the director of DPI Value Centre, we created a new 
idea for the format of the questionnaire. The questionnaire would state several quotes that people made 
during the interviews that were interesting / controversial / insightful and would ask all the 
interviewees whether they agreed, didn’t agree or that they did not know what to think of the 
statements (see Appendix W). Next to each statement, there was also some room for remarks. 18 of 
the 19 respondents filled in the questionnaire, so the response rate of the questionnaire is 94,7%. 

Unfortunately there doesn’t exist a benchmark that could be used to compare the results of this 
study with, so it is even more important that the results of this master thesis research project are self-
contained and are valid and reliable. The next subparagraph will show how the validity and reliability 
of this study is assured. 
 

3.3.2.4 High Quality empirical social research project 
In order to establish a high quality empirical social research project, four tests have to be taken 

into account (Yin, 2003). These tests are:  
• Construct validity: establishing correct operational measures for the concepts being studied 
• Internal validity (for explanatory or causal studies only, and not for descriptive or exploratory 

studies): establishing a causal relationship, whereby certain conditions are shown to lead to 
other conditions, as distinguished from spurious relationships 

• External validity: establishing the domain to which a study’s findings can be generalised 
• Reliability: demonstrating that the operations of a study – such as the data collection 

procedures – can be repeated, with the same results 
(Source: Yin, 2003) 

 
Yin (2003) has identified several tactics for dealing with these four tests when doing case 

studies. See Table 3.1. For case studies, one should keep in mind that the tactics to be used in dealing 
with the validity and reliability tests should be applied throughout the subsequent conduct of the case 
study and not just at the beginning (Yin, 2003). 
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Table 3.1 Case study tactics for four design tests (Based on: Yin, 2003) 
Tests Case Study Tactic Phase of research in which 

tactic occurs 
Construct validity 
 

• Use multiple sources of evidence 
• Establish chain of evidence 
• Have key informants review 

draft case study report 

Data collection 
Data collection 
Composition 
 

Internal validity 
 

• Do pattern-matching 
• Do explanation-building 
• Address rival explanations 
• Use logic models 

Data analysis 
Data analysis 
Data analysis 
Data analysis 

External validity 
 

• Use theory in single-case studies 
• Use replication logic in multiple-

case studies 

Research design 
Research design 

Reliability 
 

• Use case study protocol 
• Develop case study database 

Data collection 
Data collection 

  
Construct validity 

In order to attain construct validity, three tactics should be used. First of all, one should use 
multiple sources of evidence. The sources of evidence I used for my master thesis research project 
were: scientific literature, interviews and a questionnaire. Next to that, I use non-scientific literature 
like the ‘Polymer Innovation Program’ (see Chapter 1), evaluation reports of the Dutch Key 
Innovation Areas and the year reports of the Dutch Polymer Institute.  

The second tactic is establishing a chain of evidence. Establishing the chain of evidence 
increases the reliability of the information in a case study and increase the construct validity and 
thereby the overall quality of the case. The idea behind establishing the chain of evidence is that an 
outside person should be able to follow the derivation of any evidence, ranging from initial research 
question to ultimate case study conclusions. For my master thesis research project I have established 
the chain of evidence while taken into account that an appropriate level of anonymity is needed. 

The third tactic to establish construct validity is having key informants review the draft case 
study report. I have included two review rounds in my master thesis research project. Both the 
individual case reports and the cross-case master thesis report are reviewed. Each individual case 
reports is checked by the person who had been the interviewee of the specific case, and the cross-case 
master thesis report is reviewed by the directors of DPI and DPI Value Centre and my supervisors 
from the TU/e. 
 
Internal validity 
 In order to attain internal validity, Yin (2003) proposes four tactics: pattern-matching, 
explanation building, addressing rival explanations and using logic models. However, Yin (2003) also 
states that internal validity is only a concern for causal (or explanatory) case studies. Yin (2003) states 
that this logic is inapplicable to descriptive or exploratory studies – whether they are case studies, 
surveys, or experiments – and because my master thesis research project is of an exploratory nature, 
the internal validity logic it not applicable. 
 
External validity 
 External validity deals with the problem of knowing whether a study’s findings are 
generalizable beyond the immediate case study (Yin, 2003). When doing a case study, the results of 
the case study could be generalised to a specific domain, but the generalization is not automatic. A 
theory must be tested by replicating the case study in another environment, and the results should be 
the same. This tactic is called replication logic. For my master thesis project I use the ‘replication 
logic’ by identifying not 1 but 18 cases. However, all the cases are in the domain of the polymer 
industry, so the results of this study cannot be generalised to other industries immediately. In order to 
generalise the results to other industries, one should replicate the case studies in the industries of 
interest, and check whether the results are the same. If the results are indeed the same, the results of 
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this research are indeed generalizable to other industries too. However, this study only conducted case 
studies in the polymer industry, and therefore only verified statements about the polymer industry can 
be made. 
 
Reliability 
 The fourth test is about reliability. Yin states that the objective of the reliability test is: “to be 
sure that if a later investigator followed the same procedures as described by an earlier investigator 
and conducted the same case study all over again, the later investigator should arrive at the same 
findings and conclusions” (Yin, 2003, p. 37). In other words, the goal of reliability is to minimize the 
errors and biases in a study. Two tactics are available to increase and ensure the reliability of a case 
study, namely using a case study protocol and developing a case study database (Yin, 2003).  

For my master thesis research project I made and used a case study protocol. In this Research 
Design & Approach already much that is included in the protocol is written down: the case study 
questions, theoretical framework, what kind of sites will be visited and what kind of data sources will 
be used. What has also be written down for case study protocol are: names of sites including contact 
persons, calendar period for the site visits, the amount of time to be used for each visit, level of effort 
to do each case study, expected preparation prior to site visits, outline of the case study reports, case 
study questions, how the case study will be conducted on site and how the evaluation takes place (see 
confidential Appendix C for this information). 

The case study database I made for my master thesis research project consists of all the cases 
worked out entirely. All the interviews will be recorded with a voice recorder and typed out entirely 
(and checked by the interviewee himself before entering the case study database). The questionnaire 
results are also incorporated in the case study database. 

 

3.3.2.5 Analysing the data  
Not only the ‘Define & Design’ and the ‘Prepare, collect & analyse’ stage (see Figure 3.2) 

should be executed in a valid and reliable manner, also the ‘Analyse & Conclude’ stage should be 
executed in such a way that the validity and reliability of the conclusions is secured. This 
subparagraph is about analysing data in order to draw valid and reliable conclusions. 
 Yin states: “The best preparation for conducting a case study is to have a general analytic 
strategy.” (Yin, 2003) The general analytic strategies Yin (2003) identifies are: relying on theoretical 
propositions, rival explanation, and case descriptions. It is also possible to use an alternative to these 
strategies, as long as you have a general analytic strategy. 
 For my master thesis research project I made use of multiple methods of data collection – data 
from the interviews and data from the questionnaire (NB: these samples are not independent of each 
other) – and used all the information in a coherent way so that convergence of evidence is achieved. 
This implies that the findings from the interviews and the questionnaire together contribute to the 
conclusions instead of every finding having its own conclusion. Because the study is of an exploratory 
nature, it is not possible to rely (before conducting the research) on theoretical propositions or on rival 
explanations. Therefore the general analytic strategy that suits best is the descriptive strategy, although 
I not only intend to describe what has been found during the research. I also intend to develop 
pertinent hypotheses and propositions and – last but not least – develop theoretical and managerial 
implications and recommendations. By comparing the views of professors working in the polymer 
area and the views of  practitioners in both large and small companies from the polymer industry, 
theoretical implications and managerial implications and recommendations can be provided to the 
polymer industry and in particular to the Dutch Polymer Institute and the DPI Value Centre. This 
cross-case analysis is done in a rigorous and analytic manner. The results from the interviews are 
cross-analysed by identifying the most important similarities and differences in ideas about open 
innovation in the polymer industry and about optimizing front end loading. The results of the 
questionnaire are put in data displays in order to analyse it (see Appendix X). The results from the 
analysis are propositions about how companies in the polymer industry should attain optimal front end 
loading in an Open Innovation setting.  

In the next chapter the results of the master thesis research project will be presented. 
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4. Results 
 
Open Innovation is a new concept in scientific literature – Chesbrough wrote his first book on Open 
Innovation in 2003 – that promises a lot of new opportunities for innovation and economic success. 
However, although Open Innovation has increasingly become the basis for competitive advantage, the 
implementation of Open Innovation may increase the risk of proprietary knowledge leakage and 
involuntary spill-over (OECD, 2008b). Other disadvantages are for example the extra costs of 
managing co-operation with external partners, the loss of control, the adverse impact on the flexibility 
of the company, the dependence and possible over-dependence on external partners, and the potential 
opportunistic behaviour of partners (OECD, 2008b). To be able to see the opportunities that Open 
Innovation offers, one must understand what the concept comprises and also have or attain knowledge 
of the success factors that will increase the odds of successful implementation. This also applies to the 
polymer industry – traditionally a very internally focused industry – which is implementing open 
innovation. Especially the open innovation archetype ‘coupled process’ is a topic of interest – see 
chapter 2 and 3 – and therefore this master thesis research project focuses on the question: What are 
the success factors for the open innovation archetype ‘coupled process’9 in the fuzzy front end, idea 
evaluation and business feasibility phases in the polymer industry? 
 

This chapter will present the results of this master thesis research project. In the first paragraph 
the focus of the research will be explained and elaborated on. Next to that, this paragraph will explain 
the structure of this chapter that is based on different perspectives. The second paragraph is about the 
general findings of the research project. These findings are all about the general nature of the concept 
‘Open Innovation in the Polymer Industry’ (= OIPI). The paragraphs that follow are attributed all to a 
specific view one can take on the concept OIPI, and more specifically at the open innovation 
archetype ‘coupled process’ in the first part of the innovation process that consists of the fuzzy front 
end, idea evaluation and business feasibility phases. The people perspective will be elaborated on in 
the third paragraph. This paragraph is about the mentality of people needed for open innovation, how 
to reward innovative people and what innovative people need. Paragraph four will present the findings 
from the organisational perspective. This paragraph is about organisational aspects that can enhance or 
erode OIPI. The fifth paragraph will focus on the network perspective on OIPI. In this paragraph the 
findings will be presented that show that – and how – the network of organisations in the polymer 
industry can enhance open innovation. The sixth paragraph will discuss the funnel perspective on OIPI. 
This paragraph will elaborate on the elements related to the – often in literature used – funnel 
approach to innovation. In this paragraph a holistic view will be taken on the results and also a brief 
snapshot of the future will be shown. The last paragraph will present a summary of the results. 
 

4.1 The focus: Open Innovation in the Polymer Industry 
In order to create a picture of all the success factors for ‘Open Innovation in the Polymer 

Industry’, and more specifically for the open innovation archetype ‘coupled process’ in the first part of 
the innovation process – meaning the fuzzy front end, idea evaluation and business feasibility phases, 
semi-structured interviews with all types of key players from the polymer industry have been 
conducted. These key players are: General Managers of SMEs in the polymer industry, Innovation 
and/or Technology Managers from large companies from the polymer industry, Professors doing 
research in the area of Polymer Technology and Valorisation/Network Managers related to the 
polymer industry. Next to that, a questionnaire has been sent to all the participants of the semi-
structured interviews in order to verify some statements from the interviews. This step created a 
double-learning loop to ensure that the results did not come from just one or two interviews but that 
the whole sample from the polymer industry could speak their heart and mind about the statements. 
The results from the interviews and questionnaire are very rich and give a good and detailed view on 
the concept ‘Open Innovation in the Polymer Industry’.  
                                                 
9 Defined by Gassmann and Enkel (2006). Also referred to as the Coupled Inside-out Outside-in process. 
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This chapter will provide the results using a so called ‘helicopter view’ that will capture all the 
findings that are needed to identify the success factors for the open innovation archetype ‘coupled 
process’ in the first part of the innovation process, namely the fuzzy front end, the idea evaluation and 
business feasibility phases (for propositions of these success factors see Chapter 5). The results will be 
presented using different perspectives: the general perspective, the people perspective, the 
organisational perspective, the network perspective and the funnel perspective (see Figure 4.1). These 
perspectives will be used in order to structure the data and because this way of structuring the results 
matches with the way the literature study is structured (see Figure 2.5 and Figure 2.3). In each 
paragraph one of the perspectives will be elaborated on and the results will provide the basis for the 
success factors that belong to that particular perspective. Because the results are so manifold, only a 
relatively short description of each finding can be given. The next paragraph will go into the general 
findings of the research project. After that, the results of each specific perspective will be provided. 

 
Figure 4.1 Perspectives on Open Innovation in the Polymer Industry 
 

4.2 General findings 
This paragraph will elaborate on the general findings of this master thesis research project. 

The findings are all related to the concept ‘Open Innovation’ in general. The seven general findings 
that this paragraph will feature are: what the ideal innovation process looks like, whether the polymer 
industry is good or bad in open innovation, the usefulness of independent intermediaries, the need to 
look across industry boarders, the differences between key players in the polymer industry, the fact 
that the polymer industry is technology driven and the necessity of an open mindset. 
 

4.2.1 The ideal innovation process 
The first apparent finding that came out of the research was that people find it difficult to state 

what in general the ideal innovation process for the polymer industry is.  
This is because some of the respondents have the opinion that an ideal innovation process does 

not exist. Others are of the opinion that there is something like an ideal innovation process for the 
polymer industry, but that an ideal innovation process can only exist ‘in theory’. One of the 
respondents10 was of the opinion that an ideal innovation process cannot exist since – according to him 
– the so called ‘innovation process’ is not a process at all. Apparently there exist many contradicting 
views on whether there is something like an ideal innovation process, and – if it exists – what this 

                                                 
10 Respondent KK, interview 
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ideal innovation process for the polymer industry looks like.  One respondent11 mentioned that it 
might be possible to identify an ideal process, but that it is not right to state this only for the polymer 
industry since this is a too narrow scope, especially seen in the light of ‘Open Innovation’. He is of the 
opinion that a focus on just the polymer industry is too narrow for really new innovations, since the 
cross-fertilization of different industries can create more new ideas for innovation and thus could also 
boost innovation in the polymer industry. Another respondent12 mentioned that the ideal innovation 
process might be different for every specific situation, and therefore there is no general ideal 
innovation process for the polymer industry. Each situation should be considered separately – 
according to this respondent – and based on each specific situation a suitable innovation process 
should be designed. Another respondent13 mentioned: “There are many roads to success (or failure)”. 
Apparently there are many contradicting opinions about the concept ‘ideal innovation process’, but all 
respondents do believe that paying attention to the innovation activities can stimulate the performance 
of these innovation activities – irrespective of whether the optimal innovation process has been 
reached or not. 

Interesting finding is that not one of the respondents agreed with the statement “The ideal 
innovation process is closed”14. The respondents clearly do not see the closed innovation paradigm as 
the ideal innovation paradigm. When confronted with the statement “The ideal innovation funnel for 
the polymer industry is open” 15 , more than 60% of the respondents agreed with this statement. 
Apparently most respondents see the open innovation paradigm as the most suitable paradigm for 
innovation management. On the other hand, less than 20% of the respondents agrees with the 
statement “Without open innovation there is no future for the polymer industry in Europe”16. The 
respondents stated that although they see the open innovation paradigm as the most suitable paradigm 
for managing innovation, they are of the opinion that it is not the only way in which innovation in the 
area of polymer technology can be sustained in Europe. According to them ‘there is not one single 
road that will lead to Rome’. However, some respondents stated that it could be that if the open 
innovation paradigm is not used at all by the organisations in the polymer industry in Europe, that the 
pace of polymer and polymer related innovation will drop.  

One of the respondents17 stated the following: “The idea of Open Innovation occurred because 
of a lack of good ideas.” He was of the opinion that Open Innovation only occurred as a remedy or 
new fad to ‘solve’ innovation problems, not because the concept ‘Open Innovation’ is a good way of 
working. Almost 70% of the respondents do not agree with him18. Although his opinion is shared by 
every interviewed professor that works in the area of polymer technology at Dutch Universities of 
Technology, clearly his opinion is not shared by many others from the polymer industry. 

One of the respondents19 mentioned that people often ask him whether Open Innovation is 
useful and suitable for all systems and business value chains. In his opinion, the fact whether Open 
Innovation is useful and suitable is dependent on the amount of hardware that should be invested in – 
for example factories that should be build – before the business revenues can be generated. Almost all 
the respondents mention that very large investments and long ‘return on investment’ times – which are 
characteristics of the polymer industry and particularly of the bulk polymer industry – can hinder  
(open) innovation. All professors interviewed and also other interviewees20 indicate that these are 
reasons why the polymer industry has not introduced any ‘really’ new polymers in the market since 
the mid-eighties. 
 

                                                 
11 Respondent JL, interview 
12 Respondent TJ 
13 Respondent MD, quote from questionnaire 
14 See Appendix X General Statements 
15 See Appendix X Funnel Perspective Statements 
16 See Appendix X General Statements 
17 Respondent BM 
18 See Appendix X General Statements 
19 Respondent RK 
20 Respondents BM, HM, SZ 
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4.2.2 The polymer industry: good or bad in open innovation? 
The second general finding is that the respondents do not agree whether the polymer industry 

is or is not good in open innovation.  
When confronted with the statement “Presently, the polymer industry is bad in open 

innovation”, a bit more than one third of the respondents agreed with the statement, about one third 
did not know whether they agreed or disagreed and a bit less that one third of the respondents 
disagreed with the statement 21 . Clearly there exist many different opinions about how well the 
polymer industry deals with open innovation. In particular the professors interviewed were of the 
opinion that the polymer industry is bad in open innovation. One of the respondents22 commented the 
following about this: “Nowadays the polymer industry is not exactly brilliant in Open Innovation, but 
on the way”. From the interviews that have been held for this research project it appeared that nearly 
everybody could mention an example of open innovation in the polymer industry (different ones), so 
apparently the polymer industry is actively involved with implementing the open innovation paradigm. 
Although there have been reached several successes with these open innovation attempts in the 
polymer industry, there are quite some attempts that failed. Another respondent23 – who is related to 
the polymer industry – mentioned that he does not know whether the polymer industry is good or bad 
in open innovation because he knows little examples of open innovation in the polymer industry. 
Apparently the examples that do exist of open innovation in the polymer industry are not wide-spread 
known. 
 

4.2.3 Independent intermediaries 
The third finding from the research project is that independent intermediaries can be very 

useful to make open innovation in the polymer industry a success.  
Many respondents are very pleased that the Dutch Polymer Institute and DPI Value Centre – 

which are independent intermediates – perform the work they do. Side note that was made by quite a 
few respondents was that innovation and open innovation could also occur and become a success 
when these independent intermediates would not exist. However, most of the respondents do agree 
that the intermediates could help stimulate and accelerate innovation in the polymer industry. One 
respondent24 was of the opinion that the Dutch Polymer Institute does not have any purpose for the 
polymer industry and also that it will not have any contribution to innovation in the polymer industry – 
even if the Dutch Polymer institute would change its organisational structure. 
 

4.2.4 Look across industry boarders 
The fourth general finding from this master thesis research project is that the focus on only 

one industry – for example the polymer industry – is an old-fashioned focus that better suits the closed 
innovation paradigm.  

Almost 85% of the respondents agrees that when you would like to work with open innovation, 
one should have a broader scope25. For example by integrating the whole value chain, and by looking 
across the industry boarders. 
 

4.2.5 Differences between key players in the polymer industry 
The fifth general finding is that there are differences between the ways of working and the 

opinions regarding open innovation of SMEs, large companies, professors and academic institutes. 
 Most small and medium sized enterprises see open innovation as something that is crucial for 

them to survive. Small companies often do not possess all the skills and knowledge – or other 
                                                 
21 See Appendix X General Statements 
22 Respondent MD, quote from questionnaire 
23 Respondent HD, note from questionnaire 
24 Respondent PL 
25 Appendix X General Statements 
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resources like man hours and money – to innovate on their own, and therefore these companies have 
the natural tendency to look for partnerships in order to reach their innovation goals. Because of this 
reason, small and medium sized companies will – and have to – use the open innovation archetype 
‘coupled process’. Although large companies generally have more skills, resources and resources like 
man hours and money, they too see the open innovation archetype ‘coupled process’ as a way to seize 
opportunities. However large companies often have to overcome larger internal barriers since large 
companies tend to be more internally focused. Professors in the area of polymer technology have 
always worked in an organisation that is relatively open – namely the university or other academic 
institutes. Therefore they have quite some experience with working in partnerships – for example with 
large companies form the polymer industry. Interesting finding is that although the professors 
interviewed have been working in a relatively open environment, they tend to be sceptical regarding 
the concept of ‘open innovation’. This tendency occurs because these professors notice that when 
there exist partnerships between industry and academia, the balance between who contributes what is 
far from equal. They are of the opinion that it should not be the case that the people from the 
universities ‘give’ knowledge to the industry for free without getting anything in return (e.g. money, 
new knowledge, datasets). In their view, partnerships will only work when both (or all) parties actively 
contribute to the partnership. Clearly, the general form of organisations has its impact on what 
organisations think of open innovation. 

An interesting finding from the questionnaire is that SMEs and large companies have only one 
large difference (difference of mean agree and/or ? and/or disagree > 0,6) in all their questionnaire 
answers (49), while there are 11 large differences between the mean questionnaire answers of the 
professors working in the area of polymer technology and the large companies, and also 11 large 
differences between the mean questionnaire answers of the professors working in the area of polymer 
technology and the SMEs. This outcome implies that the SMEs and Large companies generally 
speaking share their opinions about Open Innovation, but the professors sometimes have a different 
view than the SMEs and the large companies. 

A difference between large and small companies in the polymer industry is the area they work 
in. When looking at the polymer value chain (see Figure 1.2), it appears that the area of bulk polymer 
production is dominated by a few large multinationals, the polymer processing area (e.g. coatings, 
adhesives, rubber and plastics) is dominated by many small and medium sized niche players, and these 
materials are used by a very large number of companies – both large and small – in many different 
sectors and countries. This notion also explains why the large companies tend to be less willing to 

 
Box 4.1 An example of innovation by means of cross-fertilisation between industries: Implants for Life 

One of the SMEs in the Netherlands has a very interesting innovation project called ‘Implants 
for Life’. They develop special hip implants that have a very special feature: the implant has the same 
structure as the human bones. This feature makes it possible for your own bone to grow into the 
implant and thus create a very strong connection that can last for a lifetime. The current hip implants 
do not have this feature. Therefore the current implants can only be worn for 15 years. After that it is 
possible – if the patient is lucky – to attach a second implant, but eventually the patient will 
permanently need a wheelchair. The new implant that is still being developed will prevent this from 
happening because the implant is ‘for life’. 

Interesting notion is that the company that is developing these implants was unfamiliar with 
medical sector. Actually – next to other activities – they made porous structures for batteries. Batteries 
are made of a porous structure injected with active paste. The company made this porous structure by 
metalizing polyurethane foam. By burning out the polyurethane, they created 96% porous metal 
structures. The company was working for the battery manufactures and didn’t even think about the 
medical sector until a medical company saw the porous battery structure in an article and made contact 
with the company. The medical company had seen that the porous battery structure closely resembled 
the structure of human bones. And that was how the idea to make implants with a bone-structure was 
born. This happened during the late 90s. In 2004 the company joined forces with the Erasmus 
University, and soon the first prototype will be ready. The company is very enthusiastic about the 
development of the ‘Implants for Life’ since it offers new technological challenges, because it will 
eventually improve the life of people who need a hip implant, and because there probably will be more 
people who need a hip implant because of the aging population. 
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embrace open innovation. The large bulk polymer producing companies do not tend to embrace open 
innovation because huge investments have been made for creating the plants that can produce bulk 
polymers out of feedstock. These plants cannot be changed without destroying a lot of capital, and 
therefore these companies will not change their plants regularly in order to make a different polymer. 
Next to that, the new polymer will probably be more expensive to produce, while it has to manoeuvre 
on the same market. This also does not stimulate the sense that innovation is needed. The result is that 
there have been no new polymer introductions since the mid 80s. But with the polymers that exist, the 
small and medium sized processors and convertors have innovated a lot. New attributes and functions 
have been developed, and new applications have been developed. Especially the cross-fertilisation 
between different areas – for example the medical implant area and the polymer 
area – have created new ideas and innovations that are successful for companies and useful for 
mankind. For an example of an interesting innovation of a Dutch SME that developed a new kind of 
medical implants by using polymers, see Box 4.1. 

One of the respondents26 stated the following about open innovation and the polymer value 
chain (or value system): “I think that there are different types of open innovation applicable in the 
value chain from monomer, to polymer to compound. In every phase of the value chain a different 
type of open innovation is needed. When producing monomers, you need expensive plants and patents 
are very important and preferably you are the only producer in the world. However, to be the only 
producer of compounds is just impossible. The situation in the ‘monomer’- world differs from the 
‘compound’-world. So, when going through the value chain, one can see different kinds of (open) 
innovation and a different enthusiasm for open innovation. When large investments are concerned, I 
can imagine that the partners will create a joint-venture, and not an open structure.” Clearly, 
organisations have different opinions about open innovation because of their size, structure and 
position in the polymer value system. 

 

4.2.6 Technology driven 
The sixth general finding is that the polymer industry is technology driven and that 

organisations in the polymer industry believe that it is difficult to do market research.  
This mentality of the polymer industry makes it a technology-push oriented industry. This 

technology-push orientation is not bad according to many respondents. More than 75% of the 
respondents disagreed with the statement: “A factor that inhibits success in the polymer industry is the 
fact that companies are too technology driven.” Apparently the technology-push orientation can create 
successful innovations. However, there are also some respondents that state that there can be found 
many polymer related opportunities in the market that are and will not be seized by organisations with 
a pure technology-push orientation. However, looking for ideas by asking the crowd – also referred to 
as crowd sourcing – is not often mentioned as a method that could work in the polymer industry, since 
the polymer industry has businesses as clients and not customers. Eventually the customer will buy 
products made from polymers, but the question what the attributes of a specific polymer should be is 
probably a question that is too difficult to answer for the customer. The general opinion of the 
respondents is that the polymer industry is a technology driven industry that uses a technology-push 
marketing model, and that there may be opportunities in the market that should be given further 
attention. 
 

4.2.7 Open mindset 
The seventh general finding from the research project is related to the general necessities of 

open innovation.  
Generally speaking, the respondents agree with the fact that if one would like to implement 

open innovation in the polymer industry successfully, one needs an open mindset – in contrast to the 
internally focused specialist focus that is quite common in this industry. However, they do not imply 
that specialists are not needed – on the contrary, the specialists are crucial for the polymer industry, 

                                                 
26 Respondent RK, interview 
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but meeting other people/organisations with other specialties can result in new ideas and new 
innovations.  

 

4.3 People perspective findings 
 This paragraph will elaborate on the findings of this master thesis research project that are 
‘people’-related. People-related means related to a specific individual or small team of individuals. 
The first sub-paragraph will present the findings about the mentality, background and archetype of 
people. The second sub-paragraph will present the findings related to personal reward and reward-
systems. The last sub-paragraph will show some findings about what innovative people need. 
 

4.3.1 Mentality, background and archetypes of people 
The first finding that is related to the ‘people’-perspective is that the mentality, background 

and archetype of people are important aspects that influence the successfulness of open innovation in 
the front end.  

However, there is not 100% consensus about what the specific aspects of these people – that 
work on innovation in the front end in the polymer industry – should be. Still, most respondents agree 
that a positive mentality and a ‘hands-on’ mentality are key. Some people27 even mention that you 
even need more than a ‘hands-on’ mentality. They state that in the beginning of the innovation process 
proactiveness is needed, since if the people in the front end always wait for hierarchical support, the 
introduction of the innovation will be too late. One respondent28 mentioned the following about this: 
“It’s  better  to  ask  for  forgiveness,  then  to  ask  for  permission”.  As  a  side  note  this  respondent  

 
Box 4.2 A successful example of innovation in the polymer industry: Dyneema 

Dyneema® (a high-modulus polyethylene fiber) is the strongest fiber in the world on a 
weight-for-weight basis. It was invented and developed by DSM and is an important component in 
ropes, cables and nets in the fishing, shipping and offshore industries. Dyneema® is also used in safety 
gloves for the metalworking industry and in fine yarns for applications in sporting goods and the 
medical sector. In addition, it is applied in bullet-resistant armor and clothing for law-enforcement 
personnel and the military. (source: www.dsm.com/en_US/html/about/dyneema.htm) 

One thing that is particularly interesting about Dyneema is the process in which it has been 
developed. Dyneema was developed by DSM, PhD students from the University of Groningen and a 
professor that was consultant for DSM. The creative thinking of two young people has been essential 
for creating the fiber – according to a respondent29 95% of the contribution to the work came from 
these young enthusiastic people – but if the professor would not have participated, Dyneema would 
not exist today. Apparently, the contribution of all the people who worked on the Dyneema project 
was essential. The combination of enthusiastic ‘out-of-the-box’ thinking young people together with 
knowledgeable experienced people created the right conditions for developing Dyneema. 

Another remarkable fact about the development process is that the first spool of Dyneema was 
spun without the management team knowing exactly how this was done. The employees proactively 
tried to create the first spool of Dyneema – and they did so successfully. The management of DSM 
was very pleased with the end result, but if they would have known in advance how the first spool 
would be spun, they probably had to forbid the production of the first spool since it entailed too large 
risks according to the health and safety inspection. Although no health and safety problems have 
occurred during the production of the first spool of Dyneema, the health and safety regulations would 
probably have prevented the first production of Dyneema and thus would have probably stopped the 
innovation process of Dyneema. So, if the employees of DSM did not have had a proactive attitude, 
the super strong fiber Dyneema would not have existed, while in actual fact Dyneema is one of the 
mayor success stories of DSM.  

                                                 
27 Respondents MD, RK 
28 Respondent RK, interview 
29 Respondent RK, interview 
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mentioned that this does not imply that you can discard the rules of the firm, but the people working in 
the front end should be allowed to do things that are in the grey area between what is allowed and 
what is prohibited. Box 4.2 will illustrate the proactiveness of the employees of DSM that was needed 
to create the fiber that is called Dyneema.  
When confronted with the statement “What you see often in successful projects is that people are open 
for things that are completely different from what had been discussed in the first evaluation”30, almost 
95% of the respondents agrees with the statement. Apparently, being open for new ideas – meaning 
having the flexibility to take a look at other new ideas and giving them a chance – apparently is seen 
as a mindset that is key for (open innovation) project success.  

One of the respondents31 stated that people that work in the area of innovation should also 
develop the ability to be the devils advocate. This can be a valuable characteristic – according to him –
because it will provide you with the tools to separate the good from the bad ideas. Other respondents 
however mention that ideas should not be sent to the dustbin too soon, because than one might miss 
potential successful innovations. Clearly a balance is needed between judging and nurturing ideas. 

“When people would not keep secrets for each other, the innovation process will go faster.”32 
Almost 90% of the respondents agrees with this statement. This result shows that being open – in this 
case meaning not keeping secrets for each other – is also a good aspect for people that work on 
innovation projects in the front end. However, one respondent33 mentioned that this statement was too 
theoretically stated. He agrees with the statement in theory, but is of the opinion that this might not 
work in practice since people will keep secrets – trade secrets, IP knowledge etc. – for each other 
because that is how most companies can create profits these days. 
Another aspect of people in the front end – according to several respondents34 – is that they should 
have a ‘never-give-up’-mentality. Innovation cannot occur without any problems or dead-ends. 
Therefore, the people that are working on innovation projects in the front end should be able to cope 
with failures, and not get too discouraged by unsuccessful innovation projects. Next to that, the 
organisation, which the people are working for should have an adequate level of tolerance regarding 
failure. More on the topic ‘organisational tolerance of fai
 When looking at the background of p

lure’ can be found in the paragraph 4.4.5. 
eople that 

                                                

is needed for successful (open) innovation projects, 
some respondents35  mention that a high diversity of 
backgrounds has a positive effect on the results of a 
team operating in the front end in the polymer industry. 
However, since the polymer industry is a very 
technological surrounding, technological knowledge in 
the area of polymer technology is still seen – by the 
respondents – as the key to create ideas and inventions. 
Next to this, most respondents also mention that for an 
invention to become an innovation, market knowledge 
is needed. It is mentioned36 that market knowledge is 
not always available. It is said 37  that this is both 
because some of this market information can hardly be 
obtained (e.g. the market size of a not existing market 
for a not existing product is difficult to estimate) and 
because technologically oriented people find it difficult 
to get access to information about market needs and 
market size. 

Figure 4.2 Is this the person you need? 
(Source: alchemi.co.uk) 

 
30 See Appendix X People Perspective Statements 
31 Respondent NM, interview 
32 See Appendix X People Perspective Statements 
33 Respondent SZ, note from questionnaire 
34 Respondent RK, BOM, PL and others 
35 Respondents NV, MD, WB, KK and others 
36 Respondents HD, WB and others 
37 Respondents WB, and others 
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 When looking at what kind of archetypes of people are useful for innovation projects in the 

ect of an entrepreneur that is crucial for the first part of the innovation process is 

 can be read in this subparagraph is that there are contradictory findings about what the 

4.3.2 Reward innovative behaviour 
is that people should be rewarded for innovative 

 discourages the 
innovati

                                                

front end, almost 85% of the respondents agrees with the statement: “One critical success factor is the 
person who operates in the fuzzy front end. There should be an entrepreneur. If you don’t have an 
entrepreneur in the fuzzy front end, you will not come far.”38 Apparently, an entrepreneur or some 
people with an entrepreneurial spirit are needed in the very first phase of the innovation process. One 
respondent39 from a large polymer company stated that one even needs ‘extrapreneurs’ in the first part 
of the innovation process. An ‘extrapreneur’ is – according to this respondent – an intrapreneur (= 
entrepreneur within a large company) that uses the outside-in approach (= bringing knowledge and 
ideas from outside in the firm). According to another respondent40 the fuzzy front end is the terrain of 
the inventors and not of the entrepreneurs. He is of the opinion that entrepreneurs are also needed, but 
in a later stage. 
 One asp
knowing where opportunities can be found. One of the respondents41 stated during his interview: 
“There are not many people that have a good feeling for where opportunities can be found.” When 
confronted with this statement42, more than 60% of the respondents agreed with this statement. One of 
the respondents43 who did not agree with the statement had the following reaction: “Having a good 
feeling for where opportunities can be found is not an art, it is a handly craft you can learn.” 
Interesting is that a bit less than 45% of the respondents agreed with the statement: “It is important – 
from the open innovation perspective – to incorporate people like trend watchers in the idea generation 
phase.”44 Although the respondents all agree that identifying and seizing opportunities is important, 
they apparently have different opinions on how this should be done. One respondent45  stated the 
following about this: “Trend watchers only see what already is. Therefore this will only lead to micro-
innovation.” Another respondent had the following reaction: “Trend watchers can be useful, but they 
have to have feeling for the trends that may occur within your target customer group.” Yet another 
respondent 46  stated: “Trend watchers are hardly of any relevance for industrial or technological 
innovation.” 
 What
mentality, background and archetype of people that work in the first part of the innovation process 
should be. Although all respondents are of the opinion that people make the difference in innovation 
activities, it is not straightforward what kind of people are needed to perform these early innovation 
activities in the polymer industry. Still, proactiveness, an open mindset, flexibility, a ‘never-give-up’-
mentality and cooperativeness are personal attributes that are favourable for people who work in the 
fuzzy front end, idea evaluation and business evaluation phases in the polymer industry. In addition 
functional diversity of people is desired. 
 

 The second people perspective finding 
behaviour, and that it should not be – intentionally or unintentionally – discouraged. 

What appeared in many of the interviews was that management often
ve drive of people in the organisation, without actually having the intension to discourage it. 

This is most often because it is prohibited to take risks in any sense (e.g. economically, socially, health 
and safety). Although it is true that one should not pursue taking great risks all of the time – because 
that can harm the continuity of organisations – not taking any risks at all will only discourage 
innovation and change. Like Albert Einstein quoted: “If you always do what you always did, you’ll 

 
38 See Appendix X People Perspective Statements 
39 Respondent RK 
40 Respondent JR 
41 Respondent EC 
42 See Appendix X People Perspective Statements 
43 Respondent MD, note from questionnaire 
44 See Appendix X People Perspective Statements 
45 Respondent SZ 
46 Respondent BOM note from questionnaire 
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always get what you always got.” There should be rules that guide what is and is not allowed, but 
there should also be a balance between rules – that should diminish risk – and the availability of 
opportunities for innovation and new ideas. 
 However, not discouraging is not the same as encouraging. When organisations really want to 

g people to show innovative behaviour is by giving bonuses as a 

aph is that innovative behaviour of 
ploy

4.3.3 What innovative people need: an enabling environment  
how innovative 

 be an ‘enabling’-environment. For example good project management is 
needed.

                                                

exploit the innovative behaviour of their employees, it should also reward the innovative behaviour. 
For example by giving awards to innovative people or by giving financial rewards. Very nice 
examples of awards for innovative people are the ‘Innovation Award’, the ‘Not Invented Here award’ 
and the ‘Science-to-Business Award’ that are used at Evonik. The ‘Innovation Award’ is for 
developments in new products, new processes and new applications/systems integration. The goal of 
the ‘Innovation Award’ is to stimulate the innovative culture.  The goal of the ‘Not Invented Here 
Award’ is to enhance the internal knowledge exchange (see 
Figure 4.2). Evonik has three categories of ‘Not Invented 
Here Awards’: best technical knowledge transfer, best 
management knowledge transfer and best day-to-day 
knowledge transfer. And both the person who identified the 
interesting knowledge and the person who is the initial 
owner of the knowledge get rewarded. The ‘Science-to-
Business Award’ is to support excellent researchers with an 
entrepreneurial spirit. The awards at Evonik actively 
stimulate innovative behaviour at Evonik, and the awards 
also create an innovative culture in the organisation. 
However, just giving positive feedback to innovative people 
can also motivate people to show their innovative behaviour 
according to several respondents. 
 Another way of motivatin

Figuur 4.2 ‘Not Invented Here 
Award’ effect (source: Evonik) 

recognition for innovative behaviour. The respondents differ in their opinions on how such bonus-
arrangements should be implemented. Some people are of the opinion that employees should get a 
bonus whenever they reach something that is better than the current situation, and others state that you 
should give people a bonus when they reach (innovation-)targets. When confronted with the statement: 
“You should reward people when they reach something that is better than the current situation, instead 
of only rewarding on the basis of targets”, almost 35% disagreed, almost 40% agreed, and the rest did 
not know what to think of this statement. Some respondents noted that rewarding people when they 
reach something that is better than the current situation is also a target, and therefore the statement – 
made by one of the respondents – is questionable. However, the idea behind the statement – made by 
this one respondent – is that when too high targets are set by the management and the employees 
almost reach these targets – which is already a good accomplishment of these employees – than it is 
very discouraging if no bonus is given to the employees. So, when using bonus-arrangements, it is 
important to think about what the effects are and what unintended side effects can occur because of its 
implementation and it is important to be realistic in goal-setting.  
 However, the main finding presented in this sub paragr
em ees should be rewarded, either in terms of money, recognition, awards or simply by providing 
positive feedback. 
 

 The third people perspective finding is that just having people that could s
behaviour is not enough.  

There should also
 More than 65% of the respondents agrees with the statement: “Open Innovation is good 

project management, which means: good knowledge about the market, good technical knowledge and 
a feeling for where opportunities can be found.”47 One of the respondents48 who agreed with this 

 
47 See Appendix X People Perspective Statements 
48 Respondent MD, note from questionnaire 
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statement said: “This is true, but it is clearly more than what is stated here.” A respondent49 that did 
not agree with the statement mentioned the following: “The statement is not complete. It also is about 
protecting (IP) interests.” Another respondent50 who did not agree stated: “The items mentioned are 
indeed indispensable, but for open innovation also the quality of the communication about these items 
between the different parties is essential.” Another respondent firmly stated: “The statement is too 
simplified.” Apparently, stating what open innovation comprises is difficult to put in just one phrase. 
Next to that, there exist differences in opinion in how (open) innovation should be managed and how 
an ‘enabling’-environment can be created. 
 One of the respondents 51  mentioned that innovative people can create an ‘enabling’-
environment themselves by convincing the Chief Financial Officer that their work is worth investing 
in. In his words: “You have to have a ‘teaser’ for the CFO. An example of a teaser is that you can 
deliver a license quickly or a letter of a customer that is very enthusiastic about a future product. The 
CFO should have the idea that he is not saying yes to something that will cost him a lot of money. The 
CFO is hired to minimize risk, so in essence he is your enemy, but on the other hand can he be your 
biggest sponsor. Therefore a teaser is really important – according to this respondent. 
 Another respondent52  stated that an ‘enabling’ environment can be created by making an 
‘innovatieschuurtje’ (in English: ‘innovation shed’). This is not meant literally, but in a sense that 
people with a potentially good idea should be given a certain amount of money and time (for example 
50.000 Euro and half a year) and autonomy for the time being. And this opportunity should be given to 
several people. At the end, not all the people will have come with end results that are implementable 
or with proposals that are worth implementing, but some will have the potential to become successful. 
The respondent stated that if say 10 people were given 50.000 Euro and say 3 of them created a good 
business proposition, than the 500.000 euro would have been a good investment because you created 
three new business opportunities. He stated that you should not look at it as if you have wasted 
7*50.000 Euro, since if you would not have invested in these 7 projects, you would probably also have 
missed the three new business propositions. Besides that, the respondent stated that all the people who 
had done such a project should be promoted – also the 7 that did not ‘succeed’ – since all have learned 
a lot during this period, and it is just not true that all ideas will or can be successful. It is good to stop 
with the ones that do not have technological and/or business potential, since that will save a lot of cost 
that can now be used elsewhere in the organisation. More on organisational aspects can be found in 
paragraph 4.4. 

The person responsible for creating and sustaining an enabling environment for innovative 
people is the Chief Technology Officer (CTO) and/or the Chief Innovation Officer (CIO). However, 
the fact that this person is responsible for this, does not imply that he should create many rules, 
regulations and other rigid structures that should enhance innovation but in fact only hinder the 
creative mind. The respondents are of the opinion that many firms try to stimulate innovation by 
making rules, but that this is not how an enabling environment should be created. Guidelines and 
freedom to act are more suitable to create an enabling environment – according to the respondents. 
Some respondents 53  also mention that the rules and laws created by the Dutch and European 
Government to stimulate innovation – although created with all the right intentions – actually have 
little effect on the innovative performance of companies. Others54 however are very glad that the 
Dutch government provides ‘innovation vouchers’, because this provides them with more money to 
develop new concepts for new innovations. Another respondent55 stated that the government can force 
new innovation waves to emerge by creating for example new environmental laws. Still most 
respondents agree that, the drive to innovate should primarily come from inside the company and the 
enabling environment should be created by the organisation and the people that work in the 
organisation.  

                                                 
49 Respondent BOM, note from questionnaire 
50 Respondent KK, note from questionnaire 
51 Respondent RK, interview 
52 Respondent WB, interview 
53 Respondents WB, EC, and others 
54 Respondents BOM, PL and others 
55 Respondent JR 
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4.4 Organisational perspective findings 
In this paragraph the organisational findings of this master thesis research project will be 

presented. Organisational-related findings are findings that are related to how companies or other 
organisations work and/or should work. The organisational aspects that this paragraph will feature are: 
strategic motivation, organisational mentality, (top-)management, open character of the business 
model and organisational structure, tolerance of failure, communication, organisational constraints, the 
fact there are few open innovation success stories and effective management of intellectual property 
(IP).   
 

4.4.1 Strategic motivation 
The first finding that is related to the organisational perspective is that companies or other 

organisations should only use open innovation when there is a strategic motivation to use it.  
One of the respondents56 argued that collaborating – or using the ‘coupled process’- will be 

very difficult when there is no strategic motivation to do it. He states that you should not collaborate 
because you are weak. However, that does not mean that organisations should not make use of 
capabilities of other organisations. When partnering with organisation will make you stronger and 
create a better strategic position for the company, than it is advisable to start or joint the collaboration. 

From the questionnaire results it appeared that almost 95% of the respondents agreed with the 
statement: “The urge to collaborate should not come from weakness. Particularly the strategic 
motivation is very important. If there is no strategic motivation, the situation will become very 
difficult”57. Almost all respondents indicate that the urge to collaborate – including open innovation 
collaboration called ‘coupled process’ – should not come out of organisational weaknesses or 
incapabilities, but out of a strategic vision and motivation. From the results of this subparagraph one 
can learn that collaborations can create good results, but the strategic motivation is crucial in order to 
get these good results. This also applies to the open innovation archetype ‘coupled-process’ in the 
beginning of the innovation process in the polymer industry. 
 

4.4.2 Organisational mentality 
The second finding is that next to the need for a strategic motivation for using open innovation, 

also a positive organisational mentality is needed – meaning the people working in the organisation 
are (at least partly) willing to accept the change from the old way of working to the new more open 
way of working.  

The people working in the organisation should be willing to work in an ‘open innovation- 
surrounding’. Several respondents58 mention that people are the most important success factor, so it is 
worth the effort to establish an innovative organisational mentality (or – seen from the people 
perspective  – an enabling environment for innovative people, see paragraph 4.3.3). 

The positive organisational mentality should be established in order to make open innovation 
work. One of the ways in which this organisational mentality can be positively influenced is by top-
down motivation. The top-management team should support the change and show why they think it is 
good for the organisation and good for the people who work in the organisation. (Almost 95% of the 
respondents agreed with the statement “Top management acceptance and support is crucial for open 
innovation”59.) Another way in which the positive organisational mentality can be achieved is by 
bottom-up motivation, meaning that the employees are actively being incorporated in the decision-
making process. The involvement of employees in the decision making process can increase the 
commitment of these people. However, some respondents noted that this can slow down the decision 
making process. A third option to achieve the positive organisational mentality is by deploying both 
top-down and bottom-up motivation.  

                                                 
56 Respondent TA, interview 
57 See Appendix X Organisational Perspective Findings 
58 Respondesnts MD, TA, and others 
59 See Appendix X Organisational Perspective Findings 
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Interesting notion is that the interviewees do not see democratic guidelines as the best option 
to decide on what ideas are good and may go through. About 77% of the respondents agrees with the 
statement: “When making decisions about what ideas may go through, one should not use democratic 
guidelines but give the person that is leading the collaboration the mandate.” 60  Apparently the 
interviewees prefer the situation in which a leader makes decisions to a situation in which democratic 
guidelines are applied for decision making. This could imply that the respondents prefer the top-down 
approach to the bottom-up approach. However, all respondents agree that communication inside the 
organisation is crucial for creating commitment for open innovation. More on communication can be 
found in paragraph 4.4.6. 
 

4.4.3 (Top-)management 
 The third finding that is related to the organisational perspective is that (top-)management 
acceptance and support is crucial for open innovation.  

One of the respondents61 stated “Der Fisch stinkt vom Kopf”. This German proverb – that 
literally means ‘the fish stinks from the head’ – represents the fact that everything in an organisation 
should be accepted and supported by the (top-)management team in order to succeed. He mentioned 
that it is of course possible that ideas do not come from the management team, but the ideas have to be 
accepted eventually by the management team in order to be successful on the long run. 
 Another aspect of the third organisational finding is that top management should also accept 
the fact that it may be true that working together in partnerships will produce better and faster results. 
One of the respondents62 stated: “You should not think you know it all – that is dumb.”63 Almost 95% 
of the respondents agreed with him. About 77% of the respondents agreed with the statement: “One 
should dare to ascertain that you have too little knowledge on your own as a company.”64 Apparently 
most of the respondents are of the opinion that it is valuable to know what the competencies of your 
organisation are, and what they are not. When you know this – and accept this – you can look for ways 
that can increase the effectiveness of your organisation. For example by identifying partners that have 
complementary competencies, and establishing an open innovation relationship with these partners. 
 

4.4.4 Open character of the business model and organisational structure 
 The fourth finding related to the organisational perspective is that an open character of the 
business model and organisational structure is needed if one wants to make use of the open innovation 
paradigm in his/her organisation.  

Like stated in 4.4.1, there should be a strategic motivation to use open innovation when an 
organisation wants to use the open innovation paradigm. And this strategic motivation should be 
embedded in the overall business strategy. This means that organisations should explicitly 
acknowledge the potential use of external ideas, knowledge and technology for value creation, and 
explicitly emphasize the opportunities that building business with other organisations can bring. It can 
also mean that a new business model is needed that is more open than the current one. Next to that, the 
organisational structure for open innovation should cherish human capital (open culture, diversity etc.). 
It appeared that more than 70% of the respondents agreed with this statement: “To make open 
innovation a success, you should root open innovation in the business model of the company.”65 
Clearly an open character of the business model is seen as essential. 
 

                                                 
60 See Appendix X Organisational Perspective Findings 
61 Respondent MD, from interview 
62 Respondent TA 
63 See Appendix X Organisational Perspective Statements 
64 See Appendix X Organisational Perspective Statements 
65 See Appendix X Organisational Perspective Statements 
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4.4.5 Tolerance of failure  
 The fifth finding related to the organisational perspective is that when organisations wish to 
implement open innovation in their business, they should also be able to tolerate failures to a certain 
extend.  

People in organisations will only exhibit innovative behaviour when quitting a project is not 
seen as a disaster (also see paragraph 4.3.1). When organisations innovate it is almost 100% certain 
that some ideas will not reach the end of the innovation process successfully. However, when 
organisations demand that no projects are allowed to fail – and thus should be stopped – than it is very 
difficult to have any innovative projects at all.  

Still, most respondents note that in the polymer industry stopped projects are seen as a disaster 
instead of an opportunity to use resources on other innovative projects that have a better chance to 
become successful. They also state that failures in the polymer industry can indeed be disastrous, since 
if for example plants are already build when a project is stopped, than it is indeed an enormous waste 
of resources that cannot be invested elsewhere. However, in the very beginning of the innovation 
process – meaning the fuzzy front end – people should get the opportunity to experiment with ideas, 
and management should accept some failure in this part of the process. Otherwise, there will hardly 
come any new (bulk-)polymers out of the polymer industry. 
 

4.4.6 Communication 
 The sixth finding related to the organisation perspective is that communication – both internal 
and external communication – is crucial for open innovation to become a success.  

100% of the respondents agrees with the statement: “Communication is a very important 
success factor for open innovation.”66 The reason why communication is so important is that it is the 
means by which the view of the organisation is distributed throughout the company, it is the means by 
which ideas can be exchanged between people and it is the means by which partnerships can be 
created and sustained. However, communication is not something ‘easy’. Communication can be seen 
as a set of representation conversions between a sender and a receiver, and it has multiple 
manifestations and effects. However, because of these representation conversions, the initial message 
might not be received with the same meaning the sender wanted to bring across. This is why 
communication – both internal and external communication – is something that should be exercised 
carefully, mindfully and repeatedly. 
 Someone also stated that if one would like to use open innovation, one should first make sure 
that the internal communication is going smoothly before implementing the open innovation principles. 
When the other respondents reviewed his statement (“It is important that people learn to communicate 
will inside the company. When that has been established, then you could start thinking about open 
innovation”67), more than 65 % agreed with it. The other respondent did not agree, because they were 
of the opinion that you can also learn to communicate better because of the fact you are implementing 
the principles of open innovation. But all respondents agree that communication is important and that 
it should be exercised and practiced thoroughly and yet concisely in order to be effective. 
 

4.4.7 Organisational constraints 
 The seventh finding related to the organisational perspective is that there are several 
organisational constraints that inhibit the implementation of open innovation in organisations.  
 Examples of barriers that the respondents mentioned are for example the use of a too narrow 
business unit scope and the fact there is little time to look for partners. Most of the barriers are self 
made barriers since they are embedded in the organisational structure and culture of organisations. 
However, overcoming such barriers is not easy according to most respondents. It requires a new 
approach – preferably supported by the whole organisation. 

                                                 
66 See Appendix X Organisational Perspective Statements 
67 See Appendix X Organisational Perspective Statements 
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 One of the respondents68 stated that there was just too little time to look for partners. He 
mentioned that this is one of the biggest barriers for implementing the open innovation archetype 
‘coupled process’ in his organisation. When the other respondents where confronted with his statement 
(“One thing is for sure: many companies have good ideas, but not the time to look for partners.”), less 
than 35% of the respondents agreed. The reaction of the people that did not agree was that it is not a 
matter of time, but of priority. Apparently – they stated – this person is of the opinion that other things 
should be done first, and therefore there is no time left to look for partners.  

Another organisational constrained that was brought up by some respondents was that 
businesses use a too narrow business unit scope, which inhibits free thinking and innovation. 80% of 
the respondents agreed with these respondents. Apparently people are of the opinion that the narrow 
business unit scope is not ideal, but when one looks at businesses in the polymer industry one will see 
that almost all the companies – especially the larger companies – make use of business units. This 
again shows that the traditional structure of organisations can be conflicting with the sense open 
innovation and innovation in general. 

One of the respondents 69  put it like this: “Innovation and management don’t go along. 
Management theories plead that you should work to a target by means of processes, but this can cause 
you to miss innovation opportunities.”70 Less than 30% of the respondents agreed with him. However, 
most respondents do agree that traditional management and organisational structures can hinder 
innovation. 
 

4.4.8 Not many open innovation success stories 
The eight finding that is related to the organisational perspective is that there are little success 

stories of open innovation and therefore quite some people do not exactly know what open innovation 
is and what the typical results of open innovation are, and therefore are reluctant to engage to the 
concept of open innovation.  

“It is not clear what a typical result of open innovation is because it is not clear what the 
success stories of open innovation are. If there would be success stories, this would encourage 
companies to work with open innovation.”71  50% of the respondents agreed with this statement. 
Several respondents indicated that there are people that not exactly know what open innovation 
encompasses and what the typical results of open innovation are because there are not many success 
stories of open innovation. Because of this lack of understanding of the concept and because of the 
uncertainty of what would happen when implementing the concept in their day-to-day practices, 
people are a little reluctant to try it. 

 

4.4.9 Effective management of intellectual property (IP) 
 Intellectual Property is an important aspect of technology intensive industries like the polymer 
industry. The ninth finding of the organisational perspective is that effective management of 
intellectual property (IP) is crucial for open innovation to be successful.  

Although it is impossible to protect all ideas in the fuzzy front end using IP contracts, it is 
possible to protect your intellectual valuable ideas that have already entered the innovation funnel. 
When organisations use the open innovation archetype ‘coupled process’, it is possible to make IP 
contracts together with the partnering organisations. The respondents mentioned that in such a 
situation it may not be possible – or even desirable – to create complete IP contracts including all 
details and regulations for every thinkable situation, but it is very sensible to create at least an IP 
contract that covers the most important aspects of the partnership. According to many respondents this 
contract should include at least the following topics: who owns what, who will do what and who will 
be the owner of the revenues if it turns out to be a market success. These issues will be guidelines and 

                                                 
68 Respondent NV, interview 
69 Respondent KK 
70 See Appendix X Organisational Perspective Statements 
71 See Appendix X Organisational Perspective Statements 
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the overall contract can be seen as a ‘gentlemen’s agreement’. Other people state that it is not enough 
to make a ‘gentlemen’s agreement’. They are of the opinion that a full IP contract – that covers every 
aspect of the partnership – is needed in order to prevent disputes and visits to the court later on in the 
process. 
 Hence, it appears that the respondents do not agree about what exactly is effective IP 
management, but they all agree that it is something that is needed. According to the respondents this 
also counts for the ‘coupled process’, because most relationships between organisations will 
eventually become formal partnerships (or they will be ended). 
 

4.5 Network perspective findings 
 This paragraph will elaborate on the findings of this master thesis research project that are 
related to the network perspective. In this project, a network is defined as a set of links between 
(polymer-)organisations (and not for example an IT-network). The network findings that will be 
presented in this paragraph are about how partners can and should be brought together, what the 
network should look like, relations between different networks and last but not least about trust 
between organisations. 
 

4.5.1 Bringing partners together 
 The first network perspective finding is that bringing partners together is crucial for creating 
really new innovations in the polymer industry.  

Almost 85% of the respondents agreed with the statement: “Bringing parties together is crucial 
for creating really new innovation in the polymer industry.”72 Apparently almost all the respondents 
see partnering with other organisations as a means to stimulate innovation. When confronted with the 
statement “Open innovation with more partners means more knowledge and thus more innovation”73, 
about 55% of the respondents agreed, and when confronted with the statement “Open innovation with 
a few partners works better than with many partners”, more than 60% of the respondents agreed. The 
respondents do identify working together with partners as a possible opportunity for innovation, but 
they also mention that more partners is not necessarily a better situation. The respondents argued that a 
few partners can increase the odds of creation really new innovations, but working with many partners 
may also create problems that hinder the creating of innovation, and/or cause leakages of knowledge. 
What was also mentioned quite often is that the amount of partners that would be optimal depends on 
the project and situation – for example in which part of the polymer value chain the project is located 
(is it precompetitive research, is it related to feedstock, is it related to polymerisation, is it related to 
applications, etc.). However, 85% of the respondents do agree that in every situation a partnership can 
create innovation opportunities. 
 “Crucial for open innovation projects is that all partners involved reach their own targets.”74 
Slightly more than 70% of the respondents agreed with this statement. The respondents argued that in 
the ideal situation all partners would meet their objectives, but that this is not always a realistic 
outcome in reality. Sometimes it is not possible for all the partners to meet their objectives. However, 
it should not be the case that one of the partners never reaches it’s targets that it wishes to meet by 
means of this network, because than the chances are that this partner will leave the network – which 
could create a situation that is also not optimal for the other parties in the network. 
 One topic that is also frequently mentioned by the respondents is that the success of open 
innovation practices relies on strong actors. They state that the success of collaboration and exchanges 
along the innovation value chain primarily depends on their own and their partners’ qualities and 
strengths. One of the respondents75 put it like this: “You should want to work with the ‘best in class’, 
since that is the only way you will be able to do things that are on the edge of what is possible.” This 

                                                 
72 See Appendix X Network Perspective Statements 
73 See Appendix X Network Perspective Statements 
74 See Appendix X Network Perspective Statements 
75 Respondent TA 
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respondent clearly points at the fact that doing things that are on the edge of what is possible is needed 
for creating new ideas and new innovations, and he is of the opinion that the best way to achieve this 
is by joining forces with the ‘best-in-class’-organisations. 
 Clearly, the results show that joining forces by partnering with other organisations – and in 
particular the ‘best-in-class’-organisations with good and complementary qualities and strengths – will 
make the open innovation archetype ‘coupled process’ work. And these partners do not all have to 
come from the same industry since cross-sectoral partnerships can create very interesting new 
innovations according to many respondents. 
 

4.5.2 What the relationships in a network should look like 
 The second finding that is related to the network perspective is that open innovation can be 
organised in many different ways, but that it helps when all the partners agree on the way the open 
innovation will be organised.  

Quite some respondents76 mentioned that when partners have the same idea about how the 
partnership to create innovations should be arranged, this will increase the odds that the partnerships 
will actually prosper. For this reason one respondent 77  stated that partnerships between industry 
partners often work better than between industry partners and academia. Academia have a different 
internal organisation than companies, and therefore partnerships could be difficult to sustain. For 
example the time-horizon is in academia often much larger than in industry, and the way in which 
knowledge is distributed throughout the organisations – and out of the organisation – is also different. 
Academia want to create knowledge for the scientific world and for society, while companies often 
prefer that their knowledge stays confidential. This difference in organisation can create friction when 
these partners want to work together. 
 “Open Innovation only works when partners are open to each other but do not share their 
knowledge with the outside world” is a statement on which many different opinions exist. 50% of the 
respondents agreed with this statement. This result shows that people differ in their opinion in how 
open innovation should be organised. 
 When confronted with the statement “Open innovation prospers mainly in current networks of 
researchers and developers”, less than 35% of the respondents agreed with this statement. The 
respondents stated that open innovation can work in current and existing networks, but that it could 
also be used for new networks. Many respondents78 stated that especially new partnerships and new 
networks could provide new opportunities for innovation in the polymer industry. Other respondents79 
mention that the statement is not correct since you not only need researcher and developers for 
successful open innovation projects. You need market oriented people too. This is however – 
especially in technology oriented contexts – often forgotten. 
 Another aspect that showed up was that quite some people mention that it should be fun to 
meet with your partners, because otherwise the partnership will not last long. When confronted with 
the statement “Open innovation should be fun. It is more than just business. Partners should enjoy 
meeting each other”, a bit more than 70% of the respondents agreed. Here again, the respondents 
pointed at the difference between theory and reality. In theory it should be fun – according to the 
respondents – but in practice it not always is. However, a good relationship with a partner(s) will 
increase the odds that the partnership will be successful in the long run. 
 

4.5.3 Relationships between networks 
 The third finding that is related to the network perspective is that also relationships between 
different networks can create valuable new ideas and innovations.  

                                                 
76 Respondents EC, TA, BM and others 
77 Respondent BM  
78 Respondents EC, HD and others (also see Appendix X Network Perspective Statements) 
79 Respondents MD, BOM (also see Appendix X Network Perspective Statements) 
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Not many respondents mentioned this topic, but the few who did point on the fact that these 
days there exist quite some networks, but that there do not exist many relationships between these 
networks and also that there is little communication between the networks. The main reason why this 
occurs – according to one of the respondents80 – is that most networks have a focus on their own 
activities and therefore do not always see their network in the ‘bigger picture’, and what the 
opportunities could be if different networks occasionally would work together. 
  

4.5.4 Trust 
 The fourth finding related to the network perspective is that trust is a very important aspect 
that is needed for open innovation – and particularly for the open innovation archetype ‘coupled 
process’ – but a lack of trust may not necessarily be the biggest barrier for open innovation to succeed.  
 Athough many respondents see that trust is a practical asset for nurturing partnerships, it might 
also be substituted – according to 40% of the respondents 81  – by other things like for example 
contracts. 
One of the respondents82 stated: “The biggest barrier for open innovation is not that partners can’t be 
trusted, because when you write contracts this potential barrier can be overcome.” 
 Still, about 45% of the respondents are of the opinion that trust is the most essential thing for 
collaborations, alliances and all the other partnerships that are part of the open innovation archetype 
‘coupled process’. How this trust can be created is something that involves investing time in each 
other, but also some ‘fingerspitzengefühl. According to several respondents, the people that work in 
the different organisations should have a ‘click’ with each other, both personally, culturally and 
technologically. This ‘click’ will nurture the feeling of trust between the organisations. 
 The results about trust show that trust is something that will increase the odds of success of the 
open innovation archetype ‘coupled process’, but that there are contradicting findings about the 
importance of trust. The ways in which trust can be established are manifold, but most respondents do 
see that human factors are important for a establishing trust between organisations in a network. 
 

4.6 Funnel perspective findings 
This paragraph will elaborate on the findings of this master thesis project that are related to the 

funnel perspective. In this particular context a funnel refers to the innovation funnel as presented in the 
literature study chapter earlier in this report (see Figure 2.1 and 2.8). The funnel represents the 
complete innovation process from fuzzy front end to market introduction and business success. Next 
to that, the open innovation funnel also incorporates all the open innovation archetypes that have been 
defined by Gassmann and Enkel (2006). As noted in the research objective and methodology chapter, 
this master thesis will focus on the ‘coupled process’ in the fuzzy front end, idea evaluation and 
business feasibility phases in the polymer industry. Therefore, this paragraph will primarily focus on 
findings that are related to this coupled process (see the literature study chapter and the research 
objective and methodology chapter for definitions of the coupled process). Besides that, this the funnel 
perspective links all the previous perspectives to each other into one holistic picture of what open 
innovation – in the fuzzy front end, idea evaluation and business feasibility phases in the polymer 
industry – comprises. 

The findings that will be presented in this paragraph are about what the ideal innovation 
funnel is; the first part of the funnel – including the fuzzy front end, idea evaluation and business 
feasibility phases; the ‘coupled process’ in the first part of the funnel; the resistance for open 
innovation and a snapshot of what the future of innovation in the polymer industry will/could look like. 
 

                                                 
80 Respondent JL 
81 About 40% of the respondents disagreed with the statement “Biggest barrier for open innovation is that 
partners can’t be trusted. See Appendix X Network Perspective Statements 
82 Respondent MD 
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4.6.1 The ideal innovation funnel is open 
 The first finding that is related to the funnel perspective is that the ideal innovation funnel for 
the polymer industry is the open innovation funnel.  

A majority of the respondents is of the opinion that the ideal innovation funnel should have an 
open character. When confronted with the statement “The ideal innovation funnel in the polymer 
industry is open”83, more than 60% of the respondents agreed. Although a bit less than 30% still 
disagreed with the statement, not one of the respondents agreed that the ideal innovation process for 
the polymer industry is closed84. The people who did not agree with the statement that the ideal 
innovation funnel in the polymer industry is open mentioned during the interviews that they do not 
believe there exists something like an ‘ideal innovation process’ or an ‘ideal innovation funnel’, or 
they mentioned that the ideal situation can have some elements of the open innovation paradigm, but 
is not entirely open. They pointed at the fact that an entirely open innovation system has more 
disadvantages – like the risk of leaking confidential knowledge – than it will bring opportunities. Next 
to that, some respondents mentioned that the transition from the current situation to a totally open 
innovation paradigm cannot be done without a so called ‘transition-crisis’. The opportunities that the 
open innovation paradigm can offer should at least outweigh this ‘transition-crisis’. 
 

4.6.2 The first part of the funnel: the fuzzy front end, idea evaluation and 
business feasibility phases 
 The second finding that is related to the funnel perspective is that in the first part of the 
innovation process – that exists of the fuzzy front end, idea evaluation and business feasibility phases 
– different approaches are needed to make each phase a success.  

Most respondents mentioned that success is something that actually has to do with market 
success which leads to profit, but the phases that precede the business stage should also be executed 
properly in order to reach market success. Therefore, it is also useful to look how the first phases of 
the innovation process can be arranged in such a way that it will be a good foundation (see paragraph 
3.1.4.2) for to phases that are to come – which should eventually lead to business success. 
 The fuzzy front end is the very first part of the innovation funnel, and actually it is the phase 
even before the funnel. The fuzzy front end is where ideas are born and generated – without being 
evaluated yet. Interesting outcome of the questionnaire is that almost 90% of the respondents are of 
the opinion that it is essential in the fuzzy front end to wonder whether ideas have a competitive 
advantage. Apparently most respondents are of the opinion that although the fuzzy front end is all 
about generating ideas, it is needed to check 
the competitive advantage of the generated 
ideas right away. Next to this, many 
respondents mentioned that there are too 
little ideas (and good ideas) in the beginning 
of the innovation process. Others 
respondents mentioned that it might be 
possible to create more ideas, but that their 
company or organisation is already very 
busy with the ideas they have at the moment. 
Yet other respondents85 say that the problem 
is not that there are not enough (good) ideas, 
but that people just do not recognise them. 
 Another interesting outcome of the 
questionnaire is that more than 70% of the 
respondents agrees with the statement: 
“Chance always exists, but that is not how Figure 4.4 Serendipity (Source: www.ceebic.org) 

                                                 
83 See Appendix X Funnel Perspective Statements 
84 See Appendix X General Statements 
85 Respondent HM and others 
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new innovations occur. You should seriously and structurally look for solutions in the market.” 
Apparently most of the respondents believe more in planned searching for (good) ideas than in 
serendipity. One of the respondents86 who did not agree with the statement said: “I am a believer of 
serendipity; I believe that many breakthroughs were found when people were actually looking for 
something totally different.” Other respondents mentioned that chance is something that always exists, 
but innovation will not occur just by chance. They are of the opinion that one should seriously and 
structurally search for opportunities that could be used for new innovations, and that these 
opportunities should also actively be seized. Otherwise it is – according to them – nearly impossible to 
reach market success.  
 Seizing opportunities is about taking ideas to the next phases in the funnel, namely the idea 
evaluation phase and the business feasibility phase. How ideas should be evaluated is difficult 
according to most respondents. The reason why the idea evaluation phase is difficult – according to 
most respondents – is that the technical feasibility must be checked and therefore technology research 
and technical tests are needed and preferable also the technical specifications that are needed for an 
idea to come out of the test successfully. Technological research is often difficult and requires a lot of 
resources: time, money, people and the right knowledge. And besides that, it is often difficult to state 
what the technical specifications of the new innovation should be. This could be for example because 
it is not yet clear what the specific end application is or will be of the specific innovation or because 
the innovative product is so new that little is known about the product yet. One of the respondents87 
mentioned that he did not have much knowledge on the specifications of his product, and if he would 
have done the project all over again, than he would have put more effort in identifying what these 
specifications were before he would go on in the innovation process because that would eventually 
have been less time and cost consuming and would have reduced the risk and amount of sunk cost. 

However, checking ideas for their business feasibility might even be more difficult according 
to many respondents. The reason why the business feasibility is difficult – maybe even more difficult 
that the idea evaluation phase – is that for this phase you want to know market parameters that most of 
the time are very difficult to obtain, or not obtainable at all. Quite some respondents88 mentioned 
during the interviews that although it is possible to develop a model that should indicate how feasible 
a specific idea for a new innovation is, the parameters needed for the model will be very rough 
estimates and therefore the outcome of the model will have a very large standard deviation – which 
means that the results that come out of the model are not very reliable. 

One of the respondents was very clear about when innovation projects should or should not go 
through. He89 stated that if you were not able to tell your mother or your wife what the benefit of a 
particular innovation would be, than one should stop that particular innovation project. The other 
respondents did not fully agree with him – especially since the polymer industry is a very technical 
industry and your mother or wife will probably not be the direct customer of the specific innovation. 
Less than 40% of the respondents agreed with the statement “When you work on an innovation project, 
you should be able to tell your mother or your wife what’s in it for her. If you can’t, you should quit 
the project”90. A few of the respondents91 mentioned that if you can’t tell your mother what’s in it for 
her, but you can tell your potential customer, than it would not be a good idea to quit the project. 
Still, almost everybody agreed that you should be able to communicate the benefit of a specific 
innovation – also in the polymer industry. 
 This paragraph showed that different activities and approaches are needed for every phase in 
the first part of the funnel. The next subparagraph will take a closer look at the open innovation 
archetype ‘coupled process’ in the first part of the funnel by linking the individual, organisational and 
network perspective findings about the ‘coupled process’. 
 

                                                 
86 Respondent RK 
87 Respondent HD 
88 Respondents WB, HD, and others 
89 Respondent TJ 
90 See Appendix X People Perspective Statements 
91 Respondents RK, KK, BOM, see quotes form questionnaire 
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4.6.3 The ‘coupled process’ in the first part of the funnel 
 The third finding related to the funnel perspective is that the open innovation archetype 
‘coupled process’ in the fuzzy front end, idea evaluation and business feasibility phases will need 
several enabling factors in order to be effective and successful.  

The respondents – who are all key players in (or closely related to) the polymer industry – 
state that many issues are important to make open innovation and in particular the ‘couple process’ a 
success. As can be read in the previous paragraphs, there are many perspectives that can be taken on 
open innovation, and all have to be taken into account when one wants to apply the open innovation 
archetype ‘coupled process’. In theory, it is possible to take only one perspective at open innovation, 
but in reality such an approach will not last long because the ‘coupled process’ is one holistic concept 
that can’t be split into an individual part, an organisational part, and a network part. All elements of all 
perspectives should be dealt with appropriately. Otherwise the odds of failure will be large. 
 In order to create and sustain a successful ‘coupled process’ in the polymer industry, you need 
the right people, the right organisation and the right network including the right partners. And besides 
that you also need enough resources, like time, money, governance, intellectual resources, 
technological knowledge etc. All these aspects are important according to the respondents. 
 When looking whether there are differences between ‘coupled processes’ (in the polymer 
industry) in the fuzzy front end, idea evaluation and business feasibility phases, it appears that some 
respondents see a difference in resistance to use the ‘coupled process’. This will be elaborated on in 
paragraph 4.6.4. Another difference that comes up is that the further one goes into the funnel, the more 
organisational formal structure appears to be needed – or at least is being used. Next to that, the 
‘coupled process’ is not bound to one specific phase in the funnel. It is possible for the ‘coupled 
process’ to move along in the funnel, but than still it is needed to keep adapting the ‘coupled process’ 
to the phase it is in. The fuzzy front end is different from the idea evaluation phase, and the idea 
evaluation phase is different from the business feasibility phase.  

From the examples given by the respondents during the interviews, it appears that the ‘coupled 
process’ in the fuzzy front end’ often involves partnerships with universities and businesses – and 
these partnerships sometimes are on a precompetitive basis. The professors interviewed were of the 
opinion that for a ‘coupled process’ in this phase, equal contributions of the partners is necessary. It 
should not be the case – according to them – that universities present the knowledge and businesses 
just absorb the knowledge. Preferable, there should be interplay between the knowledge of universities 
and the knowledge of businesses – or at least the businesses should pay for the knowledge if they do 
not contribute scientifically. One professor92 also stated that partnerships between businesses work 
better than university-business partnerships – because than the partners have an equal degree of 
openness – and therefore he is of the opinion that the university should created business-spinouts that 
work together with other businesses instead of the university directly partnering with businesses. 

What also is interesting about the ‘coupled process’ in the fuzzy front end, is that is sometimes 
is initiated unintentionally (see example in box 4.1). Apparently, it is important to stay open for new 
insights, but also make it possible for these new insights to come to you – for example by publishing 
articles on your ideas. One respondent put it like this: “Maybe there should be more inside-out 
activities in the beginning of the innovation process. It often happens that you develop something 
wonderful, but that you don’t see that yet. Others have to make you aware of that.” More than 65% of 
the respondents agreed with this statement. 

Another interesting remark by several respondents93 was the following statement: “Start-ups 
have to be created with open innovation”. Clearly, they see there is a need for open innovation to start-
up a company. The reason they stated this was that – according to them – you never have all the 
knowledge need and probably you also do not have enough money since the polymer industry is 
generally speaking a capital intensive industry. 

When looking at the ‘coupled process’ in the idea evaluation phase, ideas are already there but 
still have to be tested on their technological feasibility and realisability. This means that in this phase 
especially the technical and technological aspects play a mayor role, and the ‘coupled process’ is – and 

                                                 
92 Respondent BM 
93 Respondents HD and others 

 55



 
Open Innovation in the Polymer Industry 

should be – also focused on these aspects. One of the respondents94 stated that if he had to do his 
innovation project all over again, he would want to know more about the technical aspects and 
application of his product in this phase before going to the next phases. When you have more 
application knowledge, this can prevent the chance that you will encounter difficulties in the 
development phase and thus can prevent resources from becoming sunk resources. 

The ‘coupled process’ in the business feasibility phase is also important, since at the end of 
this phase there should be made a go/no-go decision. After this phase very large investments have to 
be made, so you only want to let the best ideas with the best odds of success go through. In this phase 
it can occur that an idea is technically feasible (meaning it can be made), but that it may not have 
enough market potential. Maybe it is possible to give the idea another target market, which will 
increase the marketpotential. However, estimating the businessfeasibility will remain very difficult 
since, although it is possible to develop estimation models, it is often very hard to get good estimates 
for such estimation models. This means that the results that come out of such a model have little 
reliability and are maybe not enough to make a good decision. When partnering could bring you better 
estimates about market size and other market estimates, this can be very valuable for companies. 
Another way in which the ‘coupled process’ in this particular phase can create benefits – according to 
a respondent95 – is that you can learn from businessmodels of other organisations in other industries. 
The way in which you want to market and sell your product can severely influence the returns on 
investment and profits you can make in the future. 

This paragraph has shown that the open innovation archetype ‘coupled process’ needs several 
enabling factors – personal, oranisational and network related – in order to be effective and successful, 
and this paragraph has shown that the ‘coupled process’ is not the same during the first three phases of 
the innovation funnel. The next paragraph will go into the topic ‘resistance for open innovation’. 
 

4.6.4 Resistance for open innovation 
 The fourth finding that is related to the funnel perspective is that although open innovation 
could provide new opportunities for many organisations in the polymer industry, still quite some 
people have their doubts about the new concept.  

Quite some respondents – and in particular the professors in polymer technology – are 
sceptical about the whole concept called ‘open innovation’. The reason why they are sceptical is that 
they do not fully understand the concept, or because they fear the ‘open innovation’ will just be a fad 
that is not here to stay and will not be effective.  

Interestingly, the scepticism about open innovation is not the same for every part of the 
innovation process. When the respondents were confronted with the statement “There is less resistance 
for open innovation when going to the start of the funnel (fuzzy front end)”, about 65% of the 
respondents agreed with this statement. Although there is resistance to use open innovation – 
including the open innovation archetype ‘coupled process’– there seems to be less resistance for open 
innovation practices in the very first part of the innovation process, according to the respondents. 
Maybe this is because people find it less difficult to do open innovation activities in the front end 
because there are fewer regulations in the early phases of the funnel. Another explanation could be 
that people find it more useful to use open innovation in the fuzzy front end – compared to later phases 
– because this is the phase in which ideas for innovations are born, and thus this might be the phase in 
which working together will provide the most fruitful results.  

However, there were also some respondents that stated that they think there is more open 
innovation – and in particular the open innovation archetype ‘coupled process’ – in the development 
phase than in the fuzzy front end, idea evaluation and business feasibility phases. He thinks this is 
because in the development phase organisations already know what they want to do, and therefore it is 
easier to make agreements with partners. 

Still, in general there is still quite some resistance for open innovation and also for the open 
innovation archetype ‘coupled process’.  
 
                                                 
94 Respondent HD, interview 
95 Respondent WB, interview 
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4.6.5 A snapshot of the future 
 The last subparagraph of this chapter is not so much a finding, but represents the thoughts of 
what the respondents think the future of the polymer industry will look like. 
 Most respondents observe that in the future the polymer industry has to change, because the 
number one raw material that is used for making polymers – fossil oil – will most likely become very 
scarce over the next 100 years. This means that if the polymer industry wants to keep producing 
polymers, it should look for other sources of 
raw materials like bio-based feedstock. 
Besides that, more and more attention is 
given to environmental problems like global 
warming and severe pollution of the 
atmosphere, the seas, the soil and almost 
every other aspect of the planet we live on. 
This will encourage our society – including 
the polymer industry – to look for cleaner 
technologies and to make more use of 
concepts like ‘cradle-to-cradle’, which is a 
new way of thinking that advocates 
sustainable design. Quite some respondents 
see open innovation – and in particular the 
open innovation archetype ‘coupled process’ 
– as a method that could be useful for the 
polymer industry to deal with all these 
changes and to secure a positive future 
development of the polymer industry. 

Figure 4.5 The future of the polymer industry is 
influenced by many factors (soure: www.dazzle.fi) 

 

4.7 Summary 
 This paragraph will provide a summary of all the findings that have been presented in this 
chapter. The summary of the findings can be found in the table below, and are arranged in the same 
way as the chapter has been structured. 
 
 
Table 4.1 Summary of the results 
Perspective 
 

Findings 

General  • The respondents find it difficult to state what in general the ideal innovation process 
for the polymer industry is. 

• The respondents do not agree whether the polymer industry is or is not good in open 
innovation. 

• Independent intermediaries can be very useful to make open innovation in the 
polymer industry a success. 

• The focus on only one industry – for example the polymer industry – is an old-
fashioned focus that better suits the closed innovation paradigm. 

• There are differences between the ways of working and the opinions regarding open 
innovation of SMEs, large companies, professors and academic institutes. 

• The polymer industry is technology driven and organisations in the polymer industry 
believe that it is difficult to do market research. 

• An open mindset is a necessity for open innovation. 
People • The mentality, background and archetype of people are important aspects that 

influence the successfulness of open innovation in the front end. 
• People should be rewarded for innovative behaviour, and that it should not be – 

intentionally or unintentionally – discouraged.  
• Just having people that could show innovative behaviour is not enough. You also 

need an enabling environment. 
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Organisational  • Companies or other organisations should only use open innovation when there is a 
strategic motivation to use it.  

• A positive organisational mentality is needed – meaning the people working in the 
organisation are (at least partly) willing to accept the change from the old way of 
working to the new more open way of working. 

• (Top-)management acceptance and support is crucial for open innovation. 
• An open character of the business model and organisational structure is needed if one 

wants to make use of the open innovation paradigm in his/her organisation. 
• When organisations wish to implement open innovation in their business, they should 

also be able to tolerate failures to a certain extend. 
• Communication – both internal and external communication – is crucial for open 

innovation to become a success. 
• There are several organisational constraints that inhibit the implementation of open 

innovation in organisations. 
• There are little success stories of open innovation and therefore quite some people do 

not exactly know what open innovation is and what the typical results of open 
innovation are, and therefore are reluctant to engage to the concept of open 
innovation. 

• Effective management of intellectual property (IP) is crucial for open innovation to be 
successful. 

Network  • Bringing partners together is crucial for creating really new innovations in the 
polymer industry.  

• Open innovation can be organised in many different ways, but it helps when all the 
partners agree on the way the open innovation will be organised. 

• Also relationships between different networks can create valuable new ideas and 
innovations. 

• Trust is a very important aspect that is needed for open innovation – and particularly 
for the open innovation archetype ‘coupled process’ – but a lack of trust may not 
necessarily be the biggest barrier for open innovation to succeed.  

Funnel  • The ideal innovation funnel for the polymer industry is the open innovation funnel. 
• In the first part of the innovation process – that exists of the fuzzy front end, idea 

evaluation and business feasibility phases – different approaches are needed to make 
each phase a success. 

• The open innovation archetype ‘coupled process’ in the fuzzy front end, idea 
evaluation and business feasibility phases will need several enabling factors in order 
to be effective and successful. 

• Although open innovation could provide new opportunities for many organisations in 
the polymer industry, still quite some people have their doubts about the new concept. 

• Global trends and future opportunities should be taken into account. 
 
 
 In the next chapter, the findings that have been presented in this chapter will be discussed and 
conclusions will be drawn. In the conclusion part of the following chapter the success factors for open 
innovation – in the fuzzy front end, idea evaluation and business feasibility phases in the polymer 
industry – will be identified and theoretical implications will be provided. 
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5. Discussion and Conclusions 
 
In this chapter the results of this master thesis project – that have been presented in the previous 
chapter – will be discussed and elaborated on. Out of this discussion the conclusions of this project 
will follow. The conclusions paragraph consists of three parts. The first part will answer the main 
research question of this master thesis research project by presenting the success factors identified for 
the coupled process in the fuzzy front end, idea evaluation and business feasibility phases in the 
polymer industry. The second part of the conclusion will indicate what the theoretical implications are 
that follow out of this research project. The third part of the conclusions paragraph will elaborate on 
the limitations of this research project and the future research implications. 
 

5.1 Discussion on research results 
 This paragraph will discuss the results from this research project. First a note will be made 
about the fact there are many different ideas and insight found. The second sub-paragraph will link 
theory and the results from practice. 
  

5.1.1 Different ideas and insights 
One of the first things that becomes clear when looking at the results is that the respondents 

who participated in this research project do not all share the same ideas and insights. However, this 
fact does not imply that some people have ‘the right’ opinions and some people have ‘the wrong’ 
opinions. All the ideas and insights just create a more diverse and complete overview of the concept 
‘open innovation in the polymer industry’. For example, when people look at picture 5.1, some people 
see a beautiful young woman while other see an old lady. Although different things can be seen in the 
same picture, there is not one view ‘more true’ than the other. What you see depends on your own 
interpretation. Therefore, the fact that different key players from different organisations in the polymer 
industry have participated in this research project has increased the completeness of the picture ‘open 
innovation in the polymer industry’. 

 
Figure 5.1 What you see depends on your own interpretation (source: www.kaboodle.com) 
 

5.1.2 The link between theory and practice 
 When comparing the results with theory (see Figure 2.5, the Conceptual theoretical model of 
the Componential Theory of Organisational Creativity and Innovation extended for Open Innovation), 
it appears that although the findings match with the theoretical model, the reality is much more 
complicated and intertwined than theory. However, detailed knowledge on all the sub-elements of a 
concept in reality can be valuable knowledge for both the academic world and for reality. In Table 5.1 
the link between theory and the results from this research (see Chapter 4) is presented. 
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 The left side of Table 5.1 is based on the theoretical model presented in Chapter 2 (see Figure 
2.5, the Conceptual theoretical model of the Componential Theory of Organisational Creativity and 
Innovation extended for Open Innovation). The right side is based on the findings from Chapter 4.
  
Table 5.1 Link between theory and practice 
Theory 
 

Practice 

Task Motivation • Reward innovative 
behaviour 

• Look for proactive people 
• Look for people with a 

‘never-give-up’ mentality 
Expertise • Look for entrepreneurs 

• Look for scientists 

Individual/Team 
creativity 

Creativity Skills • Create an innovation 
enabling environment 

• Look for people that have 
an open mindset, are 
flexible and cooperative 

People 

Resources • Make resources 
available 

Management 
Practices 

• Top management 
acceptance & 
support 

• Communicate – 
both internally and 
externally – 
thoroughly and yet 
concise 

• Effective IP 
management 

Organisational 
Components 

Organisational 
Motivation 

• Strategic 
motivation to use 
‘coupled process’ 

• Preferably be 
supported by the 
whole organisation 

• 
B

usiness m
odel and organisational structure 

w
ith open character 

Organisation 

Structural 
Dimensions 

• Actively bring 
partners together 

Cognitive 
Dimensions 

• Look for ‘best-in-
class’-
organisations with 
good and 
complementary 
qualities and 
strengths 

Network 
Characteristics 

Relational 
Dimensions 

• Look for partners 
that agree on the 
way open 
innovation will be 
organised 

• Create and 
sustain trust 

• 
Try to see your ow

n netw
ork in the 

‘bigger picture’ 

Network 

Funnel / H
olistic view

 →
 The ‘coupled process’ is m

ore than the sum
 of its parts. 

• 
Take into account global trends – like fossil oil becom

ing m
ore scarce – and future opportunities 

 
In the next sub-paragraphs the findings of the research project will be discussed. First the 

general findings will be discussed, followed by a discussion about the specific aspects that have to be 
taken into account for the implementation of the open innovation archetype ‘coupled process’. The 
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aspects will be reviewed at a higher aggregation level than the findings presented in the table 5.1. By 
comparing the findings with scientific theory, it is possible to create these higher aggregation levels 
that will lead to conclusions and propositions of the success factors of the coupled process in the fuzzy 
front end, idea evaluation and business feasibility phases in the polymer industry. The first discussion 
is about open innovation and the coupled process in general, the second discussion about selecting the 
right people, the third discussion about motivation of people, the fourth discussion is about the 
structure and culture of organisations, the fifth discussion about the dimensions of the network and the 
last discussion is about the fact that the ‘coupled process’ should be approached in a holistic manner. 
 

5.1.2.1 General discussion on Open Innovation and the Coupled Process 
What can be observed is that in general the ‘Open Innovation’ paradigm is not yet adapted by 

all the players in the Polymer Industry, but many people and organisations do see the potential benefit 
that the business paradigm can offer. However, although open innovation could provide new 
opportunities for many organisations in the polymer industry, still quite some people have their doubts 
about the new concept. Nonetheless, undeniable is that competition in the polymer industry is strong 
and the pace of technological application development and the technology complexity is increasing, 
but new bulk polymers have not been introduced since the mid 80s. This changing environment 
requires that organisations in the polymer industry keep innovating and evaluating their own business 
paradigm. It is no longer enough to “stick to your knitting” without having good strategic insight into 
how fundamentally the business paradigms are changing. People and organisations should at least 
know what the Open Innovation paradigm comprises, and subsequently should make the decisions to 
engage with it or not. The question people in organisations in the polymer industry should ask 
themselves is:  Do I want to make use of the Open Innovation paradigm? If there is absolutely no 
strategic motivation to use it, one should not try to use it, since the odds that it will be successful will 
be small in such a situation. If however you decide that you would like to use the Open Innovation 
paradigm, and more specifically of the open innovation archetype ‘coupled process’, than it is useful 
to look at the propositions of the success factors defined in paragraph 5.2.1. The Open Innovation 
paradigm – and in particular the open innovation archetype ‘coupled process’– is a means by which 
fast idea generation and development could be created and sustained in the polymer industry, and 
seizing the opportunities that Open Innovation can offer to the polymer industry would be 
recommendable.  

Another point of interest is the difference between the industry focus used and the focus that 
should be used according to the results of this research project. According to the findings, the focus on 
one industry – for example the polymer industry – is an old-fashioned focus that better suits the closed 
innovation paradigm. It would be smarter to incorporate the whole value chain/system and to make use 
of cross-fertilisations between industries – meaning that you are not afraid to look beyond the 
boundaries of your own company and of the industry. However, many organisations in the polymer 
industry do not use the value system perspective and are bounded by their focus on just their own 
industry, instead of looking for technology and business opportunities outside of the polymer industry. 
It appears that it is necessary to break with the old narrow focus and that a new era will come in which 
different industries will intertwine with each other. 

From the results of this research project it appears that the fact whether Open Innovation is 
useful and suitable is dependent on the amount of hardware that should be invested in – for example 
factories that should be build – before the business revenues can be generated. Almost all the 
respondents mention that very large investments and long ‘return on investment’ times – which are 
characteristics of the polymer industry and particularly of the bulk polymer industry – can hinder open 
innovation after the front end loading part of the innovation process. (The polymer industry 
characteristics mentioned do not seem to hinder open innovation in the fuzzy front end, since 
precompetitive research can be done without making relatively large investments. Besides that, it can 
be done together with many partners that afterwards use the knowledge gained for their own products 
and applications.) In literature, these industry characteristics have not been mentioned as blockers of 
Open Innovation. More research is needed on what industry aspects are supporting Open Innovation 
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and what factors are disadvantageous for successful Open Innovation in the innovation phases after 
front end loading. 

When looking at the results of this research project, there seems to be a difference in the vision 
of professors (in the area of polymer technology at Dutch technical universities) and people from 
industry. This might be an interesting finding that could be researched more closely. The differences 
in vision and perception on the concept Open Innovation might indicate why sometimes the 
partnerships between universities and industries don’t work well (according to some respondents). 
More research in this area can clarify whether this difference is significant and whether it has a 
significant effect on how well partnerships perform. And besides that, it can be interesting to 
investigate more closely what kind of partnerships or networks perform best. For example: Do the 
Industry-Industry partnerships for example significantly perform better than Industry-University 
partnerships? Or is the best kind of partnership depending upon the situation?  

Nonetheless, for the Open Innovation paradigm to be implemented successfully, several 
factors have to be taken into account. Implementing Open Innovation is not ‘easy’, but when 
implemented accurately, it can create outcomes that would have been unreachable for a company on 
its own. Aspects that have to be taken into account for the implementation of the open innovation 
archetype ‘coupled process’ are: the selection of the right people, the motivation of people and how 
this motivation is increased/sustained, the structure of organisations, the culture of organisations, and 
the structural, cognitive and relational dimensions of the network. All these aspects will be discussed 
in the following sub-paragraphs. 
 

5.1.2.2 Discussion on selecting the right people 
 An interesting finding from the people perspective is that the mentality, background and 
archetype of people are important aspects that influence the successfulness of open innovation – and 
the coupled process – in the front end. This finding implies that it is useful to know what kinds of 
people are needed. By selecting the right people, it is possible to increase the odds of success. From 
the results of this research project it appears that the people should be proactive, should have a never-
give-up mentality, should have an open mindset, should be flexible and should be cooperative. These 
personal attributes are closely related to the creative personality traits that are part of the Gough’s 
Creative Personality Scale (Cummings, and Oldman, 1997), but they are not exactly the same. What is 
particularly interesting is that during this research it appeared that people should not only have 
creative personality traits, but also have the right mindset – meaning being eager to act and willing to 
work with other people. 
 Another attribute that is useful for people to have – according to the results – is the ability to 
be the devils advocate. In literature this ability to ‘be the devils advocate’ is referred to as ‘being able 
to identify false positives and false negatives’. According to Chesbrough (2003) both the closed and 
the open innovation model are quite skilful in removing the ‘false positives’, but open innovation also 
is able to rescue the ‘false negatives’. So, for successful open innovation it is important that people are 
able to identify both false positives and false negatives, but the ability to identify false negatives is an 
ability that is more important than it used to be in the closed innovation paradigm.  
 Next to selecting people in order to have people with ‘the right personality, mindset and 
abilities’, it is also important to look at the attributes that groups of people have. From the results it 
appeared that you need scientists, and you also need entrepreneurs. In scientific literature, this concept 
is called ‘functional diversity’ (e.g. Keller, 2001; Harrison and Klein, 2007). Many scholars argue that 
you need people from different areas (also entrepreneurs!) in a team in order to spark integrative 
insights, ideas and innovation. However, Harrison and Klein (2007) indicate that there are also 
scholars that are of the opinion that functional diversity will provoke conflict, division, and dissolution. 
Apparently the people in the functional diverse group should ‘match’ or ‘have a click’ in order to 
generate the desired new ideas for innovation. 
  What can be learned from this discussion is that in order to implement and sustain the 
‘coupled process’ in the beginning of the innovation process in the polymer industry, you need to 
select people that are proactive, have a never-give-up mentality, have an open mindset, are flexible, 

 62



 
Open Innovation in the Polymer Industry 

are cooperative, and can identify false positives and false negatives. Besides that, the people together 
should form a functional diverse team of knowledgeable scientists and entrepreneurs. 
 

5.1.2.3 Discussion on motivation of people 
 Another finding from this research project is that having the people that could show innovative 
behaviour is not enough. People should also have the intrinsic motivation to show innovative 
behaviour and should get enabling extrinsic motivation to sustain this innovative behaviour. Therefore, 
organisations should select people with high levels of intrinsic motivation – because intrinsic 
motivation is embedded in people – and should create an innovation enabling environment and reward 
innovative behaviour in order to create high levels of enabling extrinsic motivation.  

The innovation enabling environment can be created by having good project management, 
providing autonomy to people and by making enough resources like time, money and knowledge 
available. According to the results, good project management is required. However, good project 
management is not the same as working under tight regulations. When people have to work according 
to tight regulations and with little time to experiment, probably little innovative ideas will come across. 
Therefore it is needed to provide autonomy to people (see example ‘innovatieschuurtje’ in paragraph 
4.3.3). And organisations should provide people in their organisation the opportunity to create new 
ideas – meaning giving them enough resources like time and money. Of course knowledge in the area 
of polymer technology is also advisable when trying to create new ideas and innovations in (or related 
to) the polymer industry. However, it also happens that people create new innovations in areas that 
they are in first instance unfamiliar with (see example Box 4.1). It appears that knowledge can also be 
gained by joining forces and using the ‘coupled process’. 

Besides providing the enabling environment, people should also be rewarded for their 
behaviour. Otherwise it is not unlikely that people will stop showing their innovative behaviour. 
Important note that has to be made is that the reward does not necessarily have to be in terms of 
money. Rewarding innovative behaviour can be either in terms of money, but also by means of 
recognition, awards or simply by providing positive feedback. In Amabile’s work (1997) one can read 
that not the fact of reward, but the perception of reward makes the difference. She states that the level 
of intrinsic motivation and enabling extrinsic motivation (caused by the reward and recognition of 
ones work) increases the level of creativity of people. In contrast, controlling extrinsic motivation 
decreases creativity (Amabile, 1997). The results section matches this notion. The results showed that 
prior to using bonus-arrangements, it is important to think about what the effects are and what 
unintended side effects can occur because of its implementation. When controlling extrinsic 
motivation is being constructed by the bonus-arrangements, this can decrease the innovative behaviour 
of people. The results also show that people who not (but almost) meet their targets can be 
disappointed, which could lead to a decrease in their innovative behaviour. One way in which this 
disappointment can be prevented is by setting realistic goals and by tolerating failures to a certain 
extend. 

What can be learned from this discussion is that in order to implement and sustain the 
‘coupled process’ in the beginning of the innovation process in the polymer industry, you need to 
select intrinsically motivated people, but also sustain their enabling extrinsic motivation by providing 
an enabling environment and by rewarding people. This enabling environment can be created by 
having good project management, providing autonomy to people and by making enough resources like 
time, money and knowledge available. Rewarding innovative behaviour can be either in terms of 
money, recognition, awards or simply by providing positive feedback. When using bonus-
arrangements, it is important to think about what the effects are and what unintended side effects can 
occur because of its implementation, and to set realistic goals. 
 

5.1.2.4 Discussion on the structure and culture of organisations 
 The results from the organisational perspective show that most barriers are self made barriers 
– for example the resistance to change or the bureaucratic structure of the organisation – since they are 
embedded in the organisational culture and structure of organisations. A different approach – meaning 
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adapting the organisational mindset and configurations – is needed to overcome these barriers. In 
scientific literature, organisations are often viewed as entities that have a structure and a culture. 
Whether organisations have the ability to create the structure, culture and outcomes they wish to reach, 
is subject of many debates in the area of organisation sciences. However, the findings from this 
research project indicate that many aspects of the organisational structure and culture can be changed 
by the organisation, and also should be changed when implementing the ‘coupled process’ (in the 
fuzzy front end, idea evaluation and business feasibility phases in the polymer industry). 
 One of the major findings from the organisational perspective is that organisations should only 
use open innovation – and thus also the coupled process – when there is a strategic motivation to use it. 
The results showed that the urge to collaborate – including open innovation collaboration – should not 
come out of organisational weaknesses or incapabilities, but out of a strategic vision and motivation. 
This finding matches with literature in which organisational motivation is seen as one of the 
components that is essential for innovation (Amabile, 1997). The fact that the organisational 
motivation is also essential for open innovation in the polymer industry is a finding that is new 
(although not a very surprising, when extrapolating the notions from scientific literature).  
 When organisations really have the strategic motivation to use open innovation, they should 
exhibit top management acceptance and support – which has its effects on the organisational structure 
and culture. From the results it appeared that top management acceptance and support is crucial for 
open innovation. The acceptance and support of top management can be provided by having 
appropriate management practices (Amabile, 1997). Appropriate management practices are for 
example communicating – internally and externally – thoroughly and yet concise, explaining what 
open innovation is by showing success stories and actively incorporating employees in the decision 
making process, although many respondents don’t see democratic guidelines as the best option to 
decide on what ideas are good and may go through. The latter is a very interesting finding, because it 
implies that the respondents prefer the top-down approach to the bottom-up approach. It could be the 
case that this outcome appeared because all the respondents have high positions in their organisations. 
Still, it is preferable that the view of the top management is supported by the whole organisation and 
that people working in the organisation are (at least partly) willing to accept the change from the old 
way of working to the new more open way of working. The organisational structure should enhance 
this positive organisational mentality. Top management should also show their support by means of 
providing enough resources like time and money (which is essential for creating the innovation 
enabling environment, see previous paragraph). 
 What is also important when adapting the open innovation paradigm, is that the business 
model matches the new business paradigm called ‘Open Innovation’. The results show that the 
business model should have an open character, just like the organisational structure and culture should 
have an open character (= cherishing human capital, open culture, diversity etc.). This implies that the 
business model of the organisation should be reviewed and adapted to fit the open innovation 
paradigm. What the business model should look like depends upon the situation, but the open 
character of the business model can be achieved by explicitly acknowledge the potential use of 
external ideas, knowledge and technology for value creation, and explicitly emphasize the 
opportunities that building business with other organisations can bring. 
 Another point of interest is Intellectual Property management. This is a topic that many 
respondents find difficult, especially in the case of open innovation. Open innovation implies being 
‘open’, while many firm want to keep their own intellectual property safe – for example by making 
non disclosure agreements. Most organisations want to work with the open innovation paradigm, but 
not in a 100% open manner. Therefore, it is still needed to make contracts. But contracts will probably 
not cover every situation possible, and therefore, it is also important to have a certain level of trust 
between the partners (see next paragraph). One could argue that organisations should not be naive by 
relying only on trust and that IP-issues should be taken care of in contracts. 
 Another aspect that should not be forgotten is the fact that an open mindset (=culture) of 
organisations is crucial for the open innovation archetype ‘coupled process’ to become a success. This 
means that organisation should be open for new (external) ideas, but the organisation should also be 
able to tolerate failures to a certain extend. People in organisations will only exhibit innovative 
behaviour when quitting a project is not seen as a disaster. This implies that companies – who want to 
engage with open innovation – have to adapt their mindset about failures, when they are not used to 
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perceive stopping projects as part of the innovation process. And besides that, organisations should not 
want to use bureaucratic structures, because that will eliminate creative thinking.  
 What can be learned from this discussion is that in order to implement and sustain the 
‘coupled process’ in the beginning of the innovation process in the polymer industry, organisations 
need to adapt their organisational structure and culture so that in the organisation embedded barriers 
can be overcome. When organisations want to engage with the open innovation archetype ‘coupled 
process’, they should have a strategic motivation, they should establish top management acceptance 
and support (including, communicating – internally and externally – thoroughly and yet concise, 
explaining what open innovation is by showing success stories, actively incorporating employees in 
the decision making process and providing enough resources like time and money), they should create 
an open business model, they should create IP-contracts, they should create an open mindset or culture 
and there should be tolerance of failure, since it is impossible to innovate without terminating projects 
that appear to have little technical and/or business potential. 
 

5.1.2.5 Discussion on the dimensions of the network 
 A main finding from this research project is that bringing parties together is crucial for 
creating really new innovations in the polymer industry. In literature the network has been depicted 
structural dimensions, cognitive dimensions and relational dimensions (Levin and Cross, 2004; 
Nahapiet and Ghoshal, 1998). A finding from this master thesis research project that is related to the 
structural dimensions is the fact that organisations should actively look for partners, since partnerships 
and networks can stimulate innovation in the polymer industry – independent of in what part of the 
polymer value system the organisation is operating. It is possible to argue that partnering will not be as 
advantageous in every part of the value system, but most respondents (85%) are of the opinion that in 
every situation a partnership can create innovation opportunities.  

A finding that is related to the cognitive dimensions is the fact that organisations should look 
for ‘best-in-class’-organisation with good and complementary qualities and strengths. Interaction with 
‘best-in-class’-organisations should lead to high knowledge densities, which can stimulate the 
innovativeness of the network and its actors. What is important to remember is that preferable all the 
actors reach (at least in part) their own goals – this is also referred to as a win-win situation – because 
if some partners do not reach their targets, because than the chances are that this partner will leave the 
network – which could create a situation that is not optimal for the other parties in the network (e.g. 
leakage of knowledge, losing valuable knowledge/skills).  

Findings that are related to the relational dimensions are that organisations should look for 
partners that agree on the way open innovation will be organised, and that they should try to create and 
sustain trust (both on a dyadic level, and on the overall network level). However, although trust is 
important, organisations should not be naive by relying only on trust and not on contracts. They should 
be strategic. Organisations should use the ‘coupled process’ in such a way that it enables openness and 
trust, but they should not think that only relying on trust – and not on (IP)-contracts – will be sufficient. 
Still, trust is a valuable asset that will make partnerships work. 

Another interesting finding is that the partners do not all have to come from the same industry, 
since cross-sectoral partnerships can create very interesting new innovations according to many 
respondents. Also relationships between different networks can create valuable new ideas and 
innovations. Therefore, it is useful to try to see your own network in the ‘bigger-picture’. You should 
know your own network, but also the context in which your network is operating. Try to look at your 
network from a higher perspective – for example from a European or world perspective, or from an 
environmental perspective – and look where new opportunities might be found. In scientific literature, 
there are even scholars that are of the opinion that firms have to be forced to undertake cross-sectoral 
alliances to stay competitive, to manage externalities and to shape the future of the global environment 
(Gray and Wood, 1991). In recent literature, the need for cross fertilization between industries is still 
being emphasized (Hagedoorn, 2006). 

What can be learned from this discussion is that in order to implement and sustain the 
‘coupled process’ in the beginning of the innovation process in the polymer industry, (dyadic-) 
partnerships and networks should actively look for partners – and in particular for ‘best-in-class’-
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organisations with good and complementary qualities and strengths – it should try to create a win-win 
situation for all partners, it should create trust – but not be so naive that is doesn’t see the necessity of 
(IP) contract – and it should look for cross-sectoral partnerships and try to create relationships with 
other networks. 

 

5.1.2.6 The holistic discussion 
 A very important finding from this research project is that the open innovation archetype 
‘coupled process’ cannot be implemented by just focusing on one of the perspectives used in this study 
(for example the people perspective). When implementing the ‘coupled process’, all the perspectives 
have to be taken into account, because the ‘coupled process’ is one holistic concept, that in practice 
cannot be divided in separate parts. In other words: the ‘coupled process’ is more than the sum of it’s 
parts. Therefore, all the discussions above should not be seen as individual discussions, but for 
theoretical purposes they have been separated. 
 The funnel perspective used in this research project has tried to link all the perspectives to 
each other into one holistic picture. Most respondents were of the opinion that the ideal innovation 
funnel for the polymer industry has an open character – meaning based upon the open innovation 
paradigm. The first part of the funnel – the fuzzy front end, idea evaluation and business feasibility 
phases – needs all the aspects described in the previous discussion sub-paragraphs, but also several 
different activities and approaches are needed to make each phase a success. Most respondents 
mentioned that success is something that actually has to do with market success, but the phases that 
precede the business stage should also be executed properly in order to reach market success.  
 The fuzzy front end is the very first part of the innovation funnel, and actually it is the phase 
even before the funnel. In the fuzzy front end ideas are born and generated. Interesting finding from 
this research project is that almost 90% of the respondents is of the opinion that it is essential in the 
fuzzy front end to wonder whether ideas have a competitive advantage. Next to that, many 
respondents mentioned that there are too little ideas (and good ideas) in the beginning of the 
innovation process. For these people, it may be desirable to look at their attitude towards ideas in the 
fuzzy front end. If ideas in the fuzzy front end would not be eliminated immediately, this would have a 
positive stimulans on the number of ideas being generated and eventually on the number of innovation 
opportunities. And next to not immediately eliminating ideas, people (and organistions) should also 
seriously and structurally look for ideas, but also be aware that serendipity can provide breakthroughs 
while people were actually looking for something totally different. 
 The idea evaluation phase is difficult according to many respondents, and the business 
feasibility phase might even be more difficult than the idea evaluation phase. The idea evaluation 
phase is about the technical feasibility of ideas. Therefore, technology research is needed and technical 
tests are needed. In this phase, it is recommended to know what the technical specifications of the 
product should be, because this can reduce the risk of failure later on in the innovation process and 
thus also the risk and amount of sunk cost. However, for really new innovations, it can be hard to 
know the technical specifications beforehand. And the market potential of really new innovations is 
also difficult to obtain – or not obtainable – since the product and the market are new. Although it is 
possible to develop a model to estimate the business feasibility of a new innovation, the market 
parameters will be very rough estimates, and therefore the outcome of market prediction models will 
have a very high standard deviation. Still, it is important to check the business feasibility of product – 
even though the estimates are rough estimates. One way in which this can be done is checking whether 
you are able to communicate the benefit of a specific innovation. 
 From the results of this research project we can say that in order to create and sustain the 
‘coupled process’ in the polymer industry, you need the right people, the right organisation and the 
right network including the right partners. And besides that you need enough resources like time, 
money, governance, intellectual resources and technological knowledge. Besides that, it appeared that 
more organisational formal structure is needed when going further into the funnel. And it appeared 
that startups have to be created with open innovation. 

However, the results also show that there is quite some resistance for open innovation and the 
open innovation archetype ‘coupled process’. Still, it is recommended to look at the opportunities that 
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open innovation can bring, since the future of the polymer industry has to change, because the number 
one raw material for making polymers – fossil oil – will become very scarce over the next 100 years 
and besides that more and more attention is (and should be) given to environmental problems like 
global warming and severe pollution of the atmosphere, the seas, the soil and almost every other 
aspect of the planet we live on. Open innovation will not be the only solution for these problems, but it 
will be a means by which these global trends and future problems/opportunities can be dealt with. 

 

5.2 Conclusions 
 This paragraph will present the conclusions of this research project. First the main question 
will be answered by presenting the success factors identified. After that the theoretical implications, 
limitation and future research implication will be provided. 
 

5.2.1 Success factors 
 The main part of this conclusion consists of propositions of the success factors that have been 
identified during this exploratory research project. The main research question was:  
 
What are the success factors for the open innovation archetype ‘coupled process’96 in the fuzzy front 
end, idea evaluation and business feasibility phases in the polymer industry?  

 
The following propositions of the success factors can be identified from the results of this 

master thesis research project: 
 

Conclusions on selecting the right people: 
In order to implement and sustain the ‘coupled process’ in the beginning of the innovation 

process in the polymer industry, you need to select people that are proactive, have a never-give-up 
mentality, have an open mindset, are flexible, are cooperative, and can identify false positives and 
false negatives. Besides that, the people together should form a functional diverse team of 
knowledgeable scientists and entrepreneurs, preferably from the beginning of the innovation process. 
 
Proposition 1.1: Select people that are proactive, have a never-give-up mentality, have an open 
mindset, are flexible and are cooperative. 
 
Proposition 1.2: Select people that can identify false positives and false negatives. 
 
Proposition 1.3: Select functional diverse teams of knowledgeable scientists and entrepreneurs. 
 
Conclusions on motivation of people: 

Select intrinsically motivated people, but also sustain their enabling extrinsic motivation by 
providing an enabling environment and by rewarding people. This enabling environment can be 
created by having good project management, providing autonomy to people and by making enough 
resources like time, money and knowledge available. Rewarding innovative behaviour can either be in 
terms of money, recognition, and awards, or simply by providing positive feedback. When using 
bonus-arrangements, it is important to think about what the effects are and what unintended side 
effects can occur because of its implementation, and to set realistic goals. 
 
Proposition 2.1: Select intrinsically motivated people. 
 
Proposition 2.2: Create an enabling environment by having good project management, providing 
autonomy to people and by making enough resources like time, money and knowledge available. 
 
                                                 
96 Defined by Gassmann and Enkel (2006). Also referred to as the Coupled Inside-out Outside-in process. 
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Proposition 2.3: Reward people for their innovative behaviour, in terms of money, recognition, 
awards or positive feedback. 
 
Proposition 2.4: Think about what the effects are of bonus-arrangements. 
 
Proposition 2.5: Set realistic goals. 
 
 
Conclusions on the structure and culture of organisations: 

Organisations need to adapt their organisational structure and culture so that in the 
organisation embedded barriers can be overcome. When organisations want to engage with the open 
innovation archetype ‘coupled process’, they should have a strategic motivation, they should establish 
top management acceptance and support (including, communicating – internally and externally – 
thoroughly and yet concise, explaining what open innovation is by showing success stories, actively 
incorporating employees in the decision making process and providing enough resources like time and 
money). They should also create an open business model. What the business model should look like 
depends upon the situation, but the open character of the business model can be achieved by explicitly 
acknowledge the potential use of external ideas, knowledge and technology for value creation, and 
explicitly emphasize the opportunities that building business with other organisations can bring. 
Besides that, they should create IP-contracts (especially when working in partnerships), they should 
create an open mindset or culture and there should be tolerance of failure, since it is impossible to 
innovate without terminating projects that appear to have little technical and/or business potential. 
 
Proposition 3.1: Have a strategic motivation to use the coupled process. 
 
Proposition 3.2: Establish top management acceptance and support. 
 
Proposition 3.3: Create an open business model. 
 
Proposition 3.4: Create IP-contracts. 
 
Proposition 3.5: Create an open organisational mindset/culture. 
 
Proposition 3.6: Create tolerance of failure. 
 
 
Conclusions on the dimensions of the network: 

Organisations and networks should actively look for partners – and in particular for ‘best-in-
class’-organisations with good and complementary qualities and strengths – it should try to create a 
win-win situation for all partners, it should create trust – but not be so naive that it doesn’t see the 
necessity of (IP) contract – and it should look for cross-sectoral partnerships and try to create 
relationships with other networks. 
 
Proposition 4.1: Select ‘best-in-class’ partners with good complementary qualities and strengths. 
 
Proposition 4.2: Create a win-win situation for all partners. 
 
Proposition 4.3: Create trust in the network. 
 
Proposition 4.4: Create cross-sectoral partnerships. 
 
Proposition 4.5: Create partnerships with other networks. 
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Holistic conclusions: 
 In order to create and sustain the ‘coupled process’ in the polymer industry, you need the right 
people, the right organisation and the right network including the right partners. And besides that you 
need enough resources like time, money, governance, intellectual resources and technological 
knowledge. In addition, it is recommended to look at the opportunities that open innovation can bring, 
since the future of the polymer industry has to change, because the number one raw material for 
making polymers – fossil oil – will become very scarce over the next 100 years and besides that more 
and more attention is (and should be) given to environmental problems like global warming and severe 
pollution of the atmosphere, the seas, the soil and almost every other aspect of the planet we live on. 
And do it all (or don’t do it), because the ‘coupled process’ is one holistic way of working.  
 
Proposition 5.1: Recognize that the ‘couple process’ is one holistic entity. You should select the right 
people, the right organisatinal structure and culture, the right partners, the right network, make enough 
resources available and take into account global trends – like fossil oil becoming more scarce – and 
future opportunities. 
 

5.2.2 Theoretical implications 
 The theoretical implications of this master thesis research project consist of several parts. The 
first theoretical implication is the fact that a new conceptual model has been developed (see Figure 5.2) 
called ‘Componential Theory of Organisational Creativity and Innovation extended for Open 
Innovation’ (the blue part of the model has been added to the already existing model of Amabile 
(1997)).This model enriches the scientific literature on Open Innovation by providing an overview of 
factors – on the individual, organisational and network level – that influence innovation and creativity. 
The model provides a new scientific opportunity to investigate the Open Innovation paradigm 
including all its influencing factors from the individual, organisational and network (including dyadic 
relationships) perspective. It also provides the opportunity to do research on the relationships between 
the individual, organisational and network perspective. 
 

 
Figure 5.2 Conceptual theoretical model of the Componential Theory of Organisational Creativity and 
Innovation extended for Open Innovation (based on: Amabile, 1997; Levin and Cross, 2004; Nahapiet and 
Ghoshal, 1998; Chesbrough et al., 2006) 
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The second theoretical implication is that propositions of success factors for the ‘coupled process’ in 
fuzzy front end, idea evaluation and business feasibility in the polymer industry have been developed. 
Each of these propositions can be investigated more extensively in future research projects. What can 
be investigated is whether these factors are polymer-industry-specific, or whether they are generic. 
Furthermore, one could look at the effectsizes of each success factor or of the constructs behind the 
success factors. Also interesting would to test whether the effect sizes of the success factors change 
during the innovation process or whether the effect sizes are the same in every phase. 
 The third theoretical implication is that this study indicated that industry specific 
characteristics – like relatively long ‘return on investment’ periods and the relatively high investment 
levels – influence the applicability the Open Innovation paradigm, especially after the front end 
loading of the innovation process. It would be interesting to investigate more thoroughly what the 
effect of industry characteristics is on the usefulness and implementability of Open Innovation, since 
little is known about this in scientific literature. 

The last theoretical implication is related to the vision of different actors in the polymer 
industry. When looking at the results of this research project, there seems to be a difference in the 
vision of professors (in the area of polymer technology at Dutch technical universities) and people 
from industry. This might be an interesting finding that could be researched more closely. The 
differences in vision and perception on the concept Open Innovation might indicate why sometimes 
the partnerships between universities and industries don’t work well (according to some respondents). 
More research in this area can clarify whether this difference is significant and whether it has a 
significant effect on how well partnerships perform. And besides that, it can be interesting to 
investigate more closely what kind of partnerships or networks perform best. For example: Do the 
Industry-Industry partnerships for example significantly perform better than Industry-University 
partnerships? Or is the best kind of partnership depending upon the situation? (see paragraph 5.3 for 
more research implications) 
 

5.3 Limitations and future research implications 
This master thesis research project has provided a helicopter view of what the success factors 

are for the open innovation archetype ‘coupled process’ in the fuzzy front end, idea evaluation and 
business feasibility phases in the polymer industry. The results from the semi-structured interviews 
were rich and detailed, and the questionnaire used also incorporated a double-learning loop in the 
research project, which increased the reliability and validity of the results of the research project. The 
theoretical implication of this project contribute to the understanding of the implementation of open 
innovation, and the practical implications and managerial recommendations are useful for the Dutch 
Polymer Institute and DPI Value Centre because they enable these institutes to fuel innovation – and 
in particular the open innovation archetype ‘coupled process’ – in the fuzzy front end, idea evaluation 
and business feasibility phases in the polymer industry. 
 However, there are also several limitations to this study. The first limitation of this master 
thesis research project is the sample size. For a case study design the sample size used (n=18+1) is 
quite large, but for statistical purposes the sample size is not very large. Besides that, it is possible that 
the persons interviewed do not totally share the view of the specific organisation. In only one case I 
have interviewed two persons of the same organisation. When the resources are available to do it, one 
could extend the current research project by interviewing other organisations and more people within 
each specific organisation. 
 The second limitation is the fact that the research is only exploratory. In order to make 
stronger and more in depth conclusions, further research is needed. For every success factor identified 
it is possible to set up a new research project of an explanatory or descriptive nature, depending on the 
objectives of the research project. By doing these follow-up research projects, the success factors 
identified in this research project can be empirically confirmed. Besides that, it would be interesting to 
measure the effect sizes of each factor or construct behind the factors, in order to prioritize the success 
factors. Furthermore, it would be interesting to check whether the success factors are equally 
important in the different phases of the innovation process. 
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The third limitation is the fact that this research project only comprises the polymer industry 
and no other industries. This scope was chosen deliberately because it enabled me as a researcher to 
investigate the industry more thoroughly than if more industries would have been investigated, but this 
also meant I used a scope possibly to narrow in the light of ‘Open Innovation’ since Open Innovation 
is not limited by industry boundaries. Open Innovation can occur within an industry, but also on the 
boundary of an industry or even on a cross-industry basis. Therefore, I would recommend other 
scholars not to focus on just one industry when doing research on innovation, since the cross-
fertilisation between industries can produce very interesting innovations that are also worth 
investigating. Next to that, it would be interesting to check whether the success factors are 
generalizable to every industry and situation. 
 The fourth limitation is the fact that only the ‘coupled process’ has been investigated. This 
scope was also chosen deliberately because it allowed me to focus on a specific archetype of open 
innovation, but this does not mean that the outside-in process archetype and the inside-out process 
archetype of open innovation are not interesting. I would recommend scholars to also investigate these 
archetypes, since all three archetypes are important for ‘Open Innovation’. 
 The fifth limitation is the fact that this research project does not implement and evaluate the 
practical implications since the time constraint of the master thesis project does not allow this. 
However, the practical implications and managerial recommendations (see next chapter) – although 
not being implemented and evaluated – are also valuable for the Dutch Polymer Institute and DPI 
Value Centre. 
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6. Practical implications and recommendations 
 
This chapter will show the practical implications and recommendations that come out of this research 
project. These practical implication and recommendations should give DPI, DPI Value Centre and the 
polymer industry an idea of how they can stimulate (open) innovation and the open innovation 
archetype ‘coupled process’ in the Fuzzy Front End, Idea Evaluation and Business Feasibility phases. 
 

The general practical implication from this research project is that if an organisation has the 
strategic motivation to use open innovation, than it should do its utmost best to make it a success. 
Open Innovation – including the open innovation archetype ‘coupled process’ – is not the only 
business paradigm that organisations can use, but it is a paradigm that can offer many opportunities 
and is a means by which global trends and future problems/opportunities can be dealt with. Therefore 
it is advisable to make use of the open innovation paradigm. In order to make the open innovation 
archetype ‘coupled process’ in the fuzzy front end, idea evaluation and business feasibility phases in 
the polymer industry a success, it is recommended to use the success factors identified in Chapter 5.  

Besides that, there are some specific practical implications for DPI, DPI VC and the polymer 
industry. These practical implications are derived from the results of this master thesis research project, 
but the implications do not imply that DPI, DPI VC and the polymer industry have not been engaged 
at all with the topics mentioned. The implications offer guidance in what activities are constructive for 
open innovation – and the open innovation archetype ‘coupled process’ – in the polymer industry. The 
specific practical implications are: 
 
For DPI and DPI Value Centre: 

• Explain what open innovation is (to your network and all who are interested) 
• Communicate the success factors (paragraph 5.2.1) of the ‘coupled process’ in the first part of 

the innovation process in the polymer industry 
• Communicate success stories of Open Innovation in the polymer industry 

 
For DPI: 

• Try to create a balance between the active participation of companies and academia 
(companies should not only absorb knowledge, but also enable knowledge creation) 

• Take a close look at how IP is being managed and who is/should be the owner 
• Look for entrepreneurs to exploit the new ideas found by the DPI network (meaning: actively 

look for applications for IP created) 
• Try to look at your own network in the ‘bigger picture’; and try to work together with other 

networks (for example with M2I, Holst Centre, and others) 
 
For DPI Value Centre: 

• Help companies to create an open mindset and open innovation culture 
• Help companies to become more market oriented (which is not the same as customer-led) 
• Help to find the right people and partners for companies that want to start open innovation 

projects 
• Be a platform where potential partners can meet; be the mediating factor for enabling the open 

innovation type ‘coupled process’ 
 
For the polymer industry: 

• Do not narrow your scope to just your own industry; allow cross-fertilization between 
industries  

• Take into account global trends and future opportunities 
• Make use of the opportunities Open Innovation can provide; especially of the open innovation 

archetype ‘coupled process’ (but only use it when you are motivated to use it) 
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o Make use of the success factors identified in paragraph 5.2.1 if you want to use the 
‘coupled process’ in the Fuzzy Front End, Idea Evaluation and/or Business Feasibility 
phases 

• Perform brainstorm activities without shooting ideas right away → this should have a positive 
effect on the number of ideas that is being generated, and should eventually lead to more 
innovation opportunities 

• Trust – in partnerships and networks – is important, but organisations should not be naïve. 
Organisations should be strategic in choosing their partners – they should look for ‘best-in-
class’-organisations with good complementary qualities and strengths – and they should create 
contracts to explicitly clarify the expectations of the partners and to protect IP created. 
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Appendix 
Appendix A: Definitions of Open Innovation 
 
Table 8 Definitions of Open Innovation (Source: OECD, 2008a) 
Author Reference Definition 

 
Henry Chesbrough Open Innovation: New Imperative for 

Creating and Profiting from 
Technology, Harvard Business Press, 
Boston (2003) 

Open innovation is a paradigm that 
assumes that firms can and should use 
external ideas as well as internal ideas, 
and internal and external paths to 
markets, as the firms look to advance 
their technology. Open innovation 
combines internal and external ideas 
into architectures and systems whose 
requirements are defined by a business 
model. 

Henry Chesbrough Open Business Models: How to Thrive 
in the New Innovation Landscape, 
Harvard Business Press, Boston 
(2006) 

Open innovation is the purposive 
inflows and outflows of knowledge to 
accelerate internal innovation and 
expand the markets for external use 
of innovation Open innovation means 
that companies should make much 
greater use of external ideas and 
technologies in their own business, 
while letting their unused ideas be used 
by other companies. This requires each 
company to open up its business model 
to let more external ideas and 
technologies flow in from the outside 
and let more internal knowledge flow 
to the outside. 

Joel West, Wim Vanhaverbeke and 
Henry chesbrough 

Open Innovation: Researching a New 
Paradigm, Oxford University Press 
(2006) 

Open innovation is both a set of 
practices for profiting from innovation, 
and also a cognitive model for creating, 
interpreting and researching these 
practices. 

Joel West and Scott Gallagher “Challenges of Open Innovation: The 
Paradox of Firms’ Investment in Open 
Source Software”, R&D Management 
(2006), Vol. 36, No. 3, pp. 319-331 

Open innovation systematically 
encourages and explores a wide range 
of internal and external sources for 
innovation opportunities, consciously 
integrates that exploration with firm 
capabilities and resources, and broadly 
exploits those opportunities through 
multiple channels. 

Joakim Henkel “Selective Revealing on Open 
Innovation Process: The Case of 
Embedded Linux”, Research Policy 
(2006), Vol. 35, pp. 953-969 

Openness in innovation processes 
reaches far beyond the market-
mediated exchange, where technology 
is treated as a tradable good to be 
bought and sold on the market under 
suitable circumstances. Firms may 
make their technology available to the 
public in order to elicit development 
collaboration. 

Charles Leadbeater Open Business (2007), “Open 
Platform to Develop and Share 
Innovative New Business Ideas. 
www.openbusiness.cc/2007/03/14/ 
two-faces-of-open-innovation/ 

There are two faces of open 
innovation: 
Open Innovation IN is the basic model 
where ideas flow into companies from 
different sources (crowdsourcing). 
Open Innovation OUT is where a 
group of people, a movement, 
sometimes a company, create a kernel 
or a platform, with some tools, onto 
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which people can add their ideas and 
contributions. 
Open Innovation IN narrows down a 
wider set of contributions into a funnel 
of corporate development. 
Open Innovation OUT is designed to 
allow a process of evolutionary 
innovation that accretes and grows as 
each new person adds their piece of 
information, code or module. 

Michael Docherty “Primer on ‘Open Innovation’: 
Principles and Practice”, Visions 

Magazine, April 2006 

Popularised by Chesbrough's book 
"Open Innovation", this term refers to 
the broad concepts of leveraging 
external sources of technology and 
innovation to drive internal growth. 
Also entails the spin-off and 
outsourcing of unused intellectual 
property. 

Rick Harwig, CEO Philips Research Philips Research: Password, Issue 19, 
2004 

At Philips we have adopted Open 
Innovation as our method of working. 
We team up with academic and 
industrial partners who have  
competencies and interests 
complementary to our own, join forces 
with industry peers on standardisation 
and create momentum in the future 
directions of technology we jointly 
aspire to, and are active in establishing 
strong local networks of leading 
industries and research institutes that 
help top technology regions to grow. 

Procter & Gamble: Innovation Strategy www.scienceinthebox.com/en_UK/ 
research/innovation-strategy_en.html 

Our innovation strategy is an approach 
we call Connect + Develop through 
which Procter & Gamble is seeking to 
build a global innovation network. 
While we invent most of our products 
in our own labs, we want half of the 
new ideas to come from outside… 
Connect + Develop is our way to 
encourage more open innovation. It is 
a way of leveraging internally 
and externally developed innovation 
assets. We are developing mutually 
beneficial relationships with the 
talents and technologies of today's 
most inspired minds and capabilities. 
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Appendix B: Semi-structured interview questions 
 
1st Version semi-structured interview questions: 
Introduction questions: 

• What is your function? What is your relation to open innovation? 
General questions: 

• Have you had experience with working with open innovation? 
• Can you give some examples of projects or situations in which you have worked with 

open innovation? Where these successful? Why or why not? 
• What is needed for open innovation to succeed? 
• What is detrimental for open innovation? 

Specific questions: 
When looking at the first part of the innovation process – also referred to as fuzzy front end, 
idea evaluation and business feasibility, or together referred to as front end loading: 

• Have you had experience with one or more of the following open innovation processes: 
the outside-in process (like integrating external knowledge, customers and suppliers), 
inside-out processes (like bringing ideas to market, selling/licensing IP and 
multiplying technology) or the coupled outside-in inside-out process (like working in 
alliances with complementaries)? 

• Can you say something about your experiences with the coupled outside-in inside-out 
process? What have been the factors that made it a success (or not)? And when do you 
consider a project to be a success? 

• According to your opinion, are there differences between open innovation processes in 
the polymer industry and other industries? 

• What are the factors that make a coupled process in the polymer industry a success? 
Specify why. 

• Are the factors that inhibit the success of a coupled process in the polymer industry? 
Specify. 

 
2nd Version semi-structured interview questions (revised after pilot interview): 
1. What is your function?  
2. What is your relation to open innovation and open innovation in the polymer industry? 
3. Have you had experience with working with open innovation and more specifically with 

open innovation in the first part of the innovation process – also referred to as fuzzy front 
end, idea evaluation and business feasibility, or together referred to as front end loading – 
in the polymer industry? 

4. Can you give an example of a successful project or situation from the polymer industry in 
which you have worked with the coupled outside-in inside-out process of open innovation 
(like co-operation, working in alliances or informal interactions) in the first part of the 
innovation process?  

− Why and how did it become a success? 
− What have been the factors that made it a success?  
− And when do you consider a project to be a success?  
− What could possibly have been detrimental for this project? 

5. Can you give an example of an unsuccessful project or situation from the polymer 
industry in which you have worked with the coupled outside-in inside-out process of open 
innovation (like co-operation, working in alliances or informal interactions) in the first 
part of the innovation process?  
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− Why didn’t it become a success? 
− What have been the factors that made it unsuccessful? 

6. According to your opinion, are there differences between open innovation processes – and 
in particular the first part of the innovation process – in the polymer industry and other 
industries? 

− What is especially important for the polymer industry? 
− When looking at the polymer industry: Are there enough ideas at the 

beginning of the innovation process? 
− What should the ideal innovation process in the polymer industry look like? 

Summing up: 
7. What are the factors that make a coupled process in the first part of the innovation process 

in the polymer industry a success? Specify why. 
8. What are the factors that inhibit the success of a coupled process in the first part of the 

innovation process in the polymer industry? Specify. 
 
 
 

 83



 
Open Innovation in the Polymer Industry 

Appendix C: Case Study Protocol elements (that are not already written down in 
this report): 
 
Names of sites including contact persons and calendar period for the site visits (Confidential):  
See Confidential Appendix C 
 
The amount of time to be used for each visit: Approximately 1 hour.  
 
Level of effort to do each case study, expected preparation prior to site visits: Prepare power 
point presentation with an introduction to the literature on open innovation, the research 
questions and the semi-structured interview questions and send this presentation to the 
interviewee 3 days before the interview will take place. This will enable the interviewee to 
prepare for the meeting and also prevents the interviewer to go somewhere for ‘nothing’ 
because the interviewee forgot the appointment. Next to that, it is important to know who 
your interviewee is, what the function of the interviewee is and what kind of organisation he 
is working for. This can be done by for example looking at company websites, asking your 
colleagues at DPI/ DPI Value Centre and using Google. (Tip: plan the appointment 2 months 
in advance to be sure the interviewee has time to meet.) 
 
Outline of the case study report and the case study questions: The case study reports will be 
based on the voice-record that should be made during the interview using a voice recorder. 
The reports should be typed out entirely, to prevent any data loss in the beginning of the 
research project (especially because it is an exploratory project). The outline of the case study 
is based on the semi-structured interview questions. The first interview is the pilot interview. 
For this interview the first version of the questions should be used. After the pilot interview, 
the semi-structured interview questions should be revised and this second version of the semi-
structured interview questions will be used for all the other interviews (See Appendix A). 
 
How the case study will be conducted on site: First introduce yourself and your research 
project. This will be done using a short power point presentation with an introduction to the 
literature on open innovation, the research questions and the semi-structured interview 
questions. This presentation has been send to the interviewee beforehand (about 3 days in 
advance). The interview will be recorded with a voice recorder.  
 
How the evaluation takes place: After each interview, the voice-record of the interview will 
be typed out entirely (within one week). The interviewee himself will be asked to review the 
interview report. This will be done to prevent any misunderstandings and to provide the 
interviewee with the opportunity to delete / change the thing that are confidential and can’t be 
used for the research analysis. 
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Appendix V: Presentation made for Participants Research Project 
 
This presentation was send to the participants of this master thesis research project 3 days 
before the actual interview took place. The presentation was also explained by me (the 
researcher) before starting the interview, to ensure that the concepts of interest were clear for 
the participants. 
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Appendix W: Questionnaire: Open Innovation in the Polymer Industry 
 
General Statements Agree Don’t 

agree 
? Explanation or remarks 

Open innovation should be used especially when the economy is in a 
downturn.  

    

Independent intermediaries like the Dutch Polymer Institute and DPI 
Value Centre are crucial to make open innovation a success. 

    

Without open innovation there is no future for the polymer industry in 
Europe. 

    

The ideal innovation process for the polymer industry is closed.     
Open innovation is no longer a ‘competitive advantage’, it’s a 
‘competitive necessity’. 

    

Open innovation will create solutions for the Global Warming problem.     
The focus on only one industry – for example the polymer industry – is 
an old-fashioned focus that better suits the closed innovation paradigm. 
When you would like to work with open innovation, you should have a 
broader scope. For example the whole value chain. 

    

A factor that inhibits success in the polymer industry is the fact that 
companies are too technology driven. 

  
 

  

Presently, the polymer industry is bad in open innovation.     
Incremental innovation can be well arranged with open innovation, but 
rigorous or radical innovations should be done more internally. 

    

Working together with large companies in an open way is more difficult 
than working together small companies because large companies often 
have higher expectations. 

    

Working together with large companies in an open way is more difficult 
than working together small companies because the responsibilities in a 
large organisation are more dispersed. 

    

The idea of ‘open innovation’ occurred because of a lack of good ideas.     
There is more discussion about open innovation than that there is 
action. 
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People Perspective Statements Agree Don’t 
agree 

? Explanation or remarks 

One critical success factor is the person who operates in the fuzzy front 
end. There should be an entrepreneur. If you don’t have an entrepreneur 
in the fuzzy front end, you will not come far. 

    

You should reward innovative people when they reach something that is 
better than the current situation instead of only rewarding on the basis 
of targets. 

    

When you work on an innovation project, you should be able to tell 
your mother or your wife what’s in it for her. If you can’t, you should 
quit the project. 

    

It is important – from the open innovation perspective – to incorporate 
people like trend watchers in the idea generation phase. 

    

What you see often in successful projects is that people are open for 
things that are completely different from what had been discussed in the 
first evaluation. 

    

Open innovation will go faster when people would meet more often.     
When people would not keep secrets for each other, the innovation 
process will go faster. 

    

Open innovation is good project management, which means: good 
knowledge about the market, good technical knowledge and a feeling 
for where opportunities can be found. 

    

There are not many people that have a good feeling for where 
opportunities can be found. 
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Organisational Perspective Statements Agree Don’t 
agree 

? Explanation or remarks 

It’s not clear what a typical result of open innovation is because it is not 
clear what the success stories of open innovation are. If there would be 
success stories, this would encourage companies to work with open 
innovation. 

    

As a company, you want to get a strategic position and by working 
together and by using open innovation, you can achieve this. 

    

Top management acceptance and support is crucial for open innovation.     
The urge to collaborate should not come from weakness. Particularly 
the strategic motivation is very important. If there is no strategic 
motivation, the situation will become very difficult. 

    

One should dare to ascertain that you have too little knowledge on your 
own (as a company). 

    

You should not think that you know it all – that is dumb.     
Communication is a very important success factor for open innovation.     
Innovation and management don’t go along. Management theories 
plead that you should work to a target by means of processes, but this 
can cause you to miss innovation opportunities. 

    

One thing is for sure: many companies have good ideas, but not the 
time to look for partners. 

    

To make open innovation a success, you should root open innovation in 
the business model of the company. 

    

These days, most companies use a too narrow ‘business unit’ scope.     
When taking decisions about what ideas may go through, one should 
not use democratic guidelines but give the person that is leading the 
collaboration the mandate. 

    

It is important that people learn to communicate well inside the 
company. When that has been established, then you could start thinking 
about open innovation. 
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Network Perspective Statements Agree Don’t 
agree 

? Explanations or remarks 

Open innovation prospers mainly in current networks of researchers and 
developers. 

    

Open innovation with a few partners works better than with many 
partners. 

    

Bringing parties together is crucial for creating really new innovations 
in the polymer sector. 

 
 

   

Crucial for open innovation projects is that all partners involved reach 
their own targets. 

    

Open innovation only works when partners are open to each other but 
do not share their knowledge with the outside world. 

    

Biggest barrier for open innovation is that partners can’t be trusted.     
Open innovation should be fun. It is more that just business. Partners 
should enjoy meeting each other. 

    

Open innovation with more partners means more knowledge and thus 
more innovation. 

    

 
Funnel Perspective Statements Agree Don’t 

agree 
? Explanations or remarks 

There is less resistance for open innovation when going to the start of 
the funnel (fuzzy front end). 

    

Maybe there should be more inside-out activities in the beginning of the 
innovation process. It often happens that you develop something 
wonderful, but that you don’t see that yet. Others have to make you 
aware of that. 

    

Wondering whether an idea has a competitive advantage is essential in 
the fuzzy front end of open innovation. 

    

Chance always exists, but that is not how new innovations occur. You 
should seriously and structurally look for solutions in the market. 

    

The ideal innovation funnel for the polymer industry is open.     
 
Thank you for your cooperation! 
You can send the questionnaire to: f.e.markhorst@student.tue.nl  
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Appendix X: Results form Questionnaire ‘Open Innovation in the Polymer Industry’ 

General Statements

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Gen7

 
 

Gen4

Gen8

Gen3

Gen13

Gen6

Gen9

Gen10

Gen

Ge

Ge

Gen1

Respondents

14

n2

n5

Gen11

Gen12

The focus on only one industry – for example the polymer industry – is an old-fashioned focus that better suits the closed innovation 
paradigm. When you would like to work with open innovation, you should have a broader scope. For example the whole value chain. 

 
Working together with large companies in an open way is more difficult than working together with small companies because the 

responsibilities in a large organisation are more dispersed. 
 

Working together with large companies in an open way is more difficult than working together with small companies because large 
companies often have higher expectations. 

 
 

Open innovation should be used especially when the economy is in a downturn. 
 
 

Open innovation is no longer a ‘competitive advantage’, it’s a ‘competitive necessity’. 
 
 

Independent intermediaries like the Dutch Polymer Institute and DPI Value Centre are crucial to make open innovation a success. 
 
 AgreeThere is more discussion about open innovation than that there is action. 
 ?
 

DisagreeIncremental innovation can be well arranged with open innovation, but rigorous or radical innovations should be done more 
internally. 

 
Presently, the polymer industry is bad in open innovation. 

 
 

Open innovation will create solutions for the Global Warming problem. 
 
 

The idea of ‘open innovation’ occurred because of a lack of good ideas. 
 
 

Without open innovation there is no future for the polymer industry in Europe. 
 
 

A factor that inhibits success in the polymer industry is the fact that companies are too technology driven. 
 
 

The ideal innovation process for the polymer industry is closed. 

 93 



 
Open Innovation in the Polymer Industry 

 
 

People Perspective Statements
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What you see often in successful projects is that people are open for things that are completely different from 

what had been discussed in the first evaluation. 
 

 
 

When people would not keep secrets for each other, the innovation process will go faster. 
 
 
 

Open innovation will go faster when people would meet more often. 
 
 

 
One critical success factor is the person who operates in the fuzzy front end. There should be an entrepreneur. If 

you don’t have an entrepreneur in the fuzzy front end, you will not come far. 
 

Agree 
Open innovation is good project management, which means: good knowledge about the market, good technical 

knowledge and a feeling for where opportunities can be found. 
?
Disagree 

 
There are not many people that have a good feeling for where opportunities can be found. 

 
 
 

It is important – from the open innovation perspective – to incorporate people like trend watchers in the idea 
generation phase. 

 
 

You should reward innovative people when they reach something that is better than the current situation instead 
of only rewarding on the basis of targets. 

 
 

When you work on an innovation project, you should be able to tell your mother or your wife what’s in it for her. 
If you can’t, you should quit the project. 
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 Organisational Perspective Statements
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Communication is a very important success factor for open innovation. 
 
 

You should not think that you know it all – that is dumb. 
 
 

The urge to collaborate should not come from weakness. Particularly the strategic motivation is very important. If there is no 
strategic motivation, the situation will become very difficult. 

 
 

Top management acceptance and support is crucial for open innovation. 
 
 

One should dare to ascertain that you have too little knowledge on your own (as a company). 
 
 

As a company, you want to get a strategic position and by working together and by using open innovation, you can achieve this. 
 
 

These days, most companies use a too narrow ‘business unit’ scope. 
 
 

When taking decisions about what ideas may go through, one should not use democratic guidelines but give the person that is 
leading the collaboration the mandate. 

 

 
To make open innovation a success, you should root open innovation in the business model of the company. 

 
 

It is important that people learn to communicate well inside the company. When that has been established, then you could start 
thinking about open innovation. 

 
It’s not clear what a typical result of open innovation is because it is not clear what the success stories of open innovation are. If 

there would be success stories, this would encourage companies to work with open innovation. 
 

 
One thing is for sure: many companies have good ideas, but not the time to look for partners. 

 
Innovation and management don’t go along. Management theories plead that you should work to a target by means of processes, 

but this can cause you to miss innovation opportunities. 
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Network Perspective Statements
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Bringing parties together is crucial for creating really new innovations in the polymer sector. 
 
 
 

Crucial for open innovation projects is that all partners involved reach their own targets. 
 
 
 

Open innovation should be fun. It is more that just business. Partners should enjoy meeting each 
other. 

 
 

Open innovation with a few partners works better than with many partners. Agree 
? 

 Disagree
Open innovation with more partners means more knowledge and thus more innovation. 

 
 

Open innovation only works when partners are open to each other but do not share their 
knowledge with the outside world. 

 
 
 

Biggest barrier for open innovation is that partners can’t be trusted. 
 
 
 

Open innovation prospers mainly in current networks of researchers and developers. 
 

Respondents
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Funnel Perspective Statements
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Wondering whether an idea has a competitive advantage is essential in the fuzzy 
front end of open innovation. 

 
 
 

Chance always exists, but that is not how new innovations occur. You should 
seriously and structurally look for solutions in the market. 

 
 
 

AgreeMaybe there should be more inside-out activities in the beginning of the 
innovation process. It often happens that you develop something wonderful, but 

that you don’t see that yet. Others have to make you aware of that. 
?
Disagree

 
 

 
There is less resistance for open innovation when going to the start of the funnel 

(fuzzy front end). 
 
 
 

 
The ideal innovation funnel for the polymer industry is open. 

Respondents
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