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Sammanfattning 
Att hitta och välja rätt idéer är fundamentallt med innovationutveckling. De tidiga faserna av 

denna process, den fuzzy front-end, är fulla av osäkerhet. Oklara kundkrav och tekniker hindrar 

beslutsprocessen. Ibland användare har ett unikt perspektiv som ger dem fördel i 

utvecklingslösningar, eftersom de har en bättre förståelse för sina egna behov. Lead users 

uppfattar dessa behov före de flesta användare. Dessutom är de mycket motiverade eftersom de 

kan vinna mycket från lösningen. Organisationer kan utnyttja denna värdefulla källa till idéer 

med lead user metoden och ha bättre möjligheter att utveckla mer radikala och kommersiellt 

framgångsrika produkter.  

 

Flemingsberg Science är en stiftelse etablerad i Flemingsberg, söder om Stockholm. I 

Flemingsberg konvergerar prestigefyllda sjukhus, universitet och forskningscentra, som har 

potential att bli en världsberömda medicinteknik kluster. Flemingsberg Science söker aktivt efter 

personer med starka behov i den kliniska miljön och par dem med vetenskapsmän, ingenjörer 

och industrin för att finna en lösning.  

 

Denna Master of Science utvärderar Flemingsberg Science:s modell för att hitta och välja idéer 

och idé-bärare. Evolutionen av 160 idéer och behov i hela utvecklingsprocessen analyserades. 

Denna kvantitativa analys sökt effektfulla faktorer bland nitton variabler som används av 

Flemingsberg Science att prioritera idéer. Resultaten var att framgångsrika idéer som kom till 

slutet av processen har gemensamma egenskaper. Idén bärare uppvisade höga engagemang och 

hade tillgång till relevanta resurser. Möjligheten att lösningen ur teknisk och kunskapssynpunkt 

var grundläggande, liksom tydliga projektmål. Nätverk var också betydande: befintliga 

förbindelser mellan universitet, sjukhus och industrin främjade fallen. En positiv korrelation 

visades mellan alla dessa relevanta faktorer, samt mellan engagemang och hur mycket lösningen 

skulle gynna vårdgivaren.  

 

Litteraturstudien om user innovation och den kvantitativa analysen pekar på att Flemingsberg 

Science modellen och lead user metodik är kompatibla. Alltså kunde Flemingsberg Science dra 

stor nytta att leta efter konkreta lead user och entreprenörsegenskaper bland sina idé-bärare i de 

tidiga faserna av deras process. 
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Abstract 
Finding and selecting the right ideas is vital in the process of developing innovations. The early 

phases of this process, the fuzzy front-end, are full of uncertainties. Unclear customer 

requirements and technologies difficult the decision making process. Sometimes users have a 

unique perspective that gives them advantage in developing solutions, as they have a better 

understanding of their own needs. Lead users perceive these needs before the majority of users. 

Furthermore, they are highly motivated because they can gain a lot from the solution. 

Organizations can tap into this valuable source of ideas with the lead user method and have 

better chances of developing more radical and commercially successful products. 

 

Flemingsberg Science is a foundation established in Flemingsberg, south of Stockholm. In 

Flemingsberg prestigious hospitals, universities and research centres converge, aiming to 

become a globally recognized medtech cluster. Flemingsberg Science actively searches for users 

in the clinical environment with needs for new solutions and couples them with scientists, 

engineers and industry to explore, develop, and commercialize such solutions.   

 

This Master of Science evaluates Flemingsberg Science’s model to find and select ideas and 

idea-bearers. How the 160 ideas advance though the Flemingsberg Science development process 

was analysed. This quantitative analysis looked for impactful factors among nineteen variables 

used by Flemingsberg Science to prioritise ideas. The results display that the most successful 

ideas shared some common characteristics. First, the idea-bearers that arrived to the end of FS 

five-phase process showed high engagement and had access to relevant resources. Second, these 

ideas also stand out in terms of feasibility and clarity in goal formulation. Third, the idea-bearers 

of successful ideas tended to be better networked to academia, healthcare, and industry. Positive 

correlations appeared between all these relevant factors, as well as between the engagement and 

the potential benefit to the caregiver.  

 

The literature review in combination with the quantitative analysis, reveal a number of areas 

where the Flemingsberg Science model can be improved, in order to identify, evaluate, and 

select ideas proficiently. In particular, Flemingsberg Science could benefit from looking over 

those criteria they use to identify idea-bearers.  

 

Keywords: user innovation, lead user, medtech, collaborative innovation, idea management 
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Nomenclature 
Here are the Notations and Abbreviations that are used in this Master thesis.  

Notations 

Symbol Description 

F Category variable 

f Variable 

M Median  

S Sample 

Abbreviations 

CCI Cleveland Clinic Innovations 

CIMIT Centre for Integration of Medicine and Innovative Technology 

CTMH Centre för Teknik, Medicin och Hälsa 

FFE Fuzzy Front-End 

FS Flemingsberg Science 

IP Intellectual Property 

KOL Key Opinion Leaders 

KTH Royal Institute of Technology 

Medtech Medical Technology 

MIMIT Manchester: Integrating Medicine and Innovative Technology 

NPD New Product Development 

SLL Stockholms Läns Landsting 

STH School of Medicine and Health   

SöHö Södertorn Högskola   
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1 Introduction 

This chapter presents the background, purpose , and limitations of this thesis. It also provides a 
brief introduction to the methods used. 

1.1 Background 

Flemingsberg Science and Medtech 

Flemingsberg, situated south of Stockholm, has a unique concentration of knowledge and 

experience in the medical field. In the same area where the Karolinska University Hospital is 

located, are also found Södertörn Högskolan (SöHö), KTH’s School of Medical Technology 

(STH) and the research centre NOVUM among others. 

In January 2011 the foundation Flemingsberg Science (FS) was created to attract to 

Flemingsberg more companies in the medical technology (medtech) field and fortify knowledge-

based entrepreneurship. Its initial goals were to foster the cooperation between academia, 

industry and society in Flemingsberg. Behind the foundation is Stockholms Läns Landsting, 

Huddinge and Botkyrka municipalities, Karolinska Institutet, KTH Royal Institute of 

Technology, and Södertörns Högskola. 

The project “Kraftcentrum Flemingsberg” 

The foundation Flemingsberg Science drives the project “Kraftcentrum Flemingsberg”, which 

began in 2011 and is financed by the EU and Länstyrelsen. The aim of the project is to create 

successful innovation projects that will result in new businesses or collaborations with existing 

firms or the government. In other words, the goal of the project was to increase the number of 

knowledge-intensive companies, in part by establishing new businesses, in part by attracting 

existing companies in the medtech industry to Flemingsberg. These new projects are focused in 

four focus areas where Flemingsberg has potential competitive advantages: regenerative 

medicine, patient safety, medical imaging and distance healthcare. Flemingsberg Science 

supports the development of medical devices and healthcare services within these fields. 

However, they do not support biotechnology or pharmaceutical inventions, as other 

organizations with that purpose already exist. The foundation is also active in marketing and 

information gathering activities.  

The Flemingsberg Model 

The project Kraftcentrum Flemingsberg follows their own model to further innovations. This 

way of working is referred to as the “Flemingsberg Model”, which has a particular approach in 

the development of ideas into businesses that differs from the technology transfer offices of KTH 

and KI, KTH Innovation or KI Innovationplatsen respectively. A key difference is that 

Flemingsberg Science actively searches for need-driven innovation projects, instead of waiting 

for people to come and ask for help to commercialize their inventions. This approach was based 

in the experiences of other US organizations with similar goals such as the Centre for Integration 

of Medicine and Innovative Technology (CIMIT) or Cleveland Clinic Innovations (CCI). 

The first step in the model is finding needs in healthcare and the clinical environment (especially 

the Karolinska hospital), or ideas that satisfy a particular need. The people that have these ideas - 

referred as the need-bearers or idea-bearers - are typically doctors, nurses or researchers. In 

general they have little theoretical or practical knowledge in commercialization of new medtech 

solutions. 
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Once the needs and ideas are identified, they are filtered by applying a set of evaluation criteria 

that ranges from business potential aspects to benefit to society. Based on this evaluation 

Flemingsberg Science selects the most promising ones, which are treated further as individual 

cases.  

The second big novelty of this model compared to other similar initiatives in Sweden is the 

introduction of the role of the business architect. The business architects were hired by 

Flemingsberg Science for their extensive experience from the industry and business knowledge. 

There are many potential advantages of introducing business architects so early in the product 

development process, as they bring important commercial reflections and complement the 

knowledge of the idea-bearers. 

The final goal established for each case (the conclusion of the exit phase) can be, for example, 

the foundation of a new company, selling a license to an existing producer or handing the project 

over to the government. The new companies can be founded by the idea-bearers themselves, by 

interested entrepreneurs or even by a business architect who is particularly interested in 

continuing the case after the exit (Flemingsberg Science idea is that the business architects 

change with time, coming in and out). Apart from these mentioned goals, Flemingsberg Science 

is interested in watching the evolution of the case in the long-term, ideally signing a mentorship 

contract with the takers of the case. 

The follow-up research 

This thesis is part of a parallel follow-up research aiming to evaluate the project Kraftcentrum 

Flemingsberg. The evaluation by an independent consultant is a requisite to get financing from 

Tillväxtverket, the Swedish Agency for Economic and Regional Growth. The responsible of the 

investigation is the consultancy firm Nordregio, which in turn assigned it to Reginova AB. Two 

parallel Master Thesis were conducted in the frame of this follow-up investigation, one for 

Södertörns Högskolan (Strandh, 2014) and one for the Royal Institute of Technology. 

1.2 Purpose 

Follow-up research purpose. Flemingsberg Science and Reginova  

The purpose of the follow-up research is to evaluate if the Kraftcentrum project has succeeded, if 

there have been deviations from the model, and propose improvements. The follow-up research 

has to take into account horizontal criteria such as gender, ethnicity and environmental aspects. 

Furthermore, it has to examine to what extent the cases generated both benefits to society and 

economic growth through new business. 

The follow-up research intends to evaluate if the Kraftcentrum project goals were achieved to 

justify investment, but another important reason for the evaluation project is to promote learning 

and propose improvements for similar projects in the future. 

Master Thesis student purpose 

The purpose tries to comply with KTH’s Learning Outcomes and Objectives, as well as 

Flemingsberg Science requirements. The research purpose is: 

  To investigate the factors contributing to the success of Flemingsberg Science cases.  

   To evaluate the currently used model of idea selection and suggest improvements for 

Flemingsberg Science. 
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1.3 Delimitations 

This master thesis focuses mainly on the need-bearers, their personal characteristics and their 

ideas, and less in the business architects and their roles. The parallel SöHö thesis (Strandh, 2014) 

focuses on the business architects role, their relationships to idea-bearers and the importance of 

building trust. 

Although the general purpose is to find relevant factors and critique the method used by FS to 

evaluate ideas, this is a thesis in the Integrated Product Development department. Thus, the 

business, commercialization and financial aspects are mentioned (because they were part the 

original factors included by FS) but not investigated. 

The research about relevant factors is restricted by the available documentation from previous 

cases. It was only possible to make one interview per person (be it need-bearer or business 

architect). On one hand because they were highly busy and on the other because it was important 

for Flemingsberg Science to present a consistent image. Furthermore, if several people (two 

Master students plus the consultants from Nordregio and Reginova) were contacting the need-

bearers with similar questions and different procedures it would have given a bad image of 

disorganization in the foundation. 

Due to this, most of the information gathered for the thesis had to come from secondary sources: 

Flemingsberg Science database, internal reports, previous interviews and information available 

publicly on the internet, journals and scientific papers. The cases of Flemingberg Science are 

initially very early-stage ideas, not guarded by intellectual property when entering the process. A 

confidentiality agreement was signed and, as result, the thesis report cannot contain confidential 

information about the medical device cases.  

As the medtech cases go through the different phases (in-flow, pre-qualification, pre-study, 

execution and exit), the number of surviving cases diminishes. Flemingsberg Science is quite 

recent, so this limits the sample of cases available for study.  

1.4 Methodology 

The methodology followed was a review of the Kraftcentrum documentation, a review of 

relevant academic literature, a comparison with international reference organizations such as 

CIMIT, and a quantitative analysis. The literature review and international comparison are 

presented in Chapter 2 - Frame of Reference. The aim was to build a theoretical framework for 

the quantitative analysis; first, by providing clues for factors to explore, and second by 

supporting possible interpretations of the results.  The Flemingsberg model is based on the 

experiences of the organizations CIMIT, MIMIT and CCI. Flemingsberg Science is inspired by 

them but has its own characteristics. Some similarities and differences are briefly presented to 

support observations and future recommendations.  

The methodology followed for the quantitative analysis is presented in Chapter 3 - 

Implementation and its results in Chapter 4 - Results consists in a descriptive exploratory 

analysis and a closer statistical analysis. The aim of the quantitative analysis was to get clues 

about the patterns and trends in the cases and test the validity of FS model, and together suggest 

improvements. 
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2 Frame of Reference 

This chapter contains a theoretical and conceptual framework that summarizes existing literature 
and former performed research on the subject. It also includes an international comparison.  

2.1 Theoretical framework 

2.1.1 Ideas, inventions and innovations. Incremental and 

radical innovation. 

Ideas are mental representations of objects or abstract concepts, a concept or mental impression 

(Anon., s.f.). The practical implementation of an idea is called innovation (Schilling, 2010, p. 

18). Other authors have expressed that innovation is ‘’the successful exploitation of new ideas” 

(Innovation Unit UK Department of Trade and Industry, 2004). Inventions and innovations are 

intrinsically different. Innovations bring an improvement or benefit to someone, be it economical 

or through its use. They can satisfy someone’s expressed or hidden needs, introduce new 

methods or improve existing processes that save money and time. Innovation can be considered 

as useful invention.  

 

Novel ideas that eventually manage to become products, services or processes have a varying 

degree of innovativeness. If they bring a small improvement from the previous they are called 

incremental innovations. If they are completely different and new they are called radical 

innovations (Schilling, 2010, p. 50). Furthermore, some innovations can be so groundbreaking 

that their introduction can make obsolete previous business models, surface surprising new 

markets or destroy the previous industry standards. These innovations are called disruptive 

innovations (Bower & Christensen, 1995). 

 

Inventions can be more or less innovative, in varying degree. The degree of innovativeness has 

been tried to be evaluated in a more defined and structured way, considering not only the novelty 

of the technology, but many other aspects. Recently Lettl et al. (2006) assess it in four 

dimensions: market, technological, organizational and environmental. They consider the 

different stakeholders (users and manufacturers, markets and organizations), uncertainties of the 

technology and the potential market, required changes and learning. Thus, innovativeness is a 

multidimensional quality: it does not depend only in new or original technology or design, but 

takes into account other stakeholders and points of view in the value chain. 

 

2.1.2 Sources of innovation 

There are many sources of innovations apart from firms or lone inventors, the most obvious one 

can think of. Innovation can originate from individuals or organizations, but also from linkages 

or networks.  

 

Inventors are the most obvious source of innovation by individuals, but users also come up with 

innovations as solutions to fit their own needs. Full-time professional inventors and users with 

other professions can patent their innovations or even start their own companies and 

commercialize them themselves. However, the odds are not in favour of individuals and many 

inventors have ruined themselves. R. L. Docie (2010), an inventor and independent inventors’ 

assessor, explains that launching a new product, service or process requires resources, 

interdisciplinary knowledge and contacts in the industry, to name a few. He points out that 

individuals may be very well suited for ideating and creating a prototype, but lack business 
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knowledge to drive a start-up or marketing skills to figure out if the product will have 

commercial success.  

 

Established private firms are a powerful source of innovation because they have more resources 

and proven processes to develop ideas, and they stand to profit from them by launching products 

or services that differentiate them from the competition (Schilling, 2010, p. 18). Schilling uses 

the denomination private firms to differentiate them from government organizations or non-

profit foundations that do not have maximizing revenue as a main purpose. These private firms 

in turn can have as sources of information and ideas their own R&D departments, but also 

linkages to customers or potential users, linkages to a external network of firms (like 

competitors, complementors and suppliers) and linkages to external sources of scientific and 

technical knowledge such as universities and government laboratories (Rothwell, 1972).  

 

2.1.3 The fuzzy front-end 

The innovation development process is often conceptualized as a funnel. Many ideas come in but 

only a few come out as successful new products (Schilling, 2010, p. 4). 

 

If only a few creative ideas become actual products, even fewer earn commercial return. But it is 

vital for firms’ long-term survival to keep launching new products, services and processes. 

Herstatt & Verworn (2001) how the changing competitive environments require shorter 

development times: both customers’ needs that need to be met and technologies evolve quickly. 

In the New Product Development (NPD) process, the early phases are called the fuzzy front-end 

(FFE).  The early phases include idea generation and concept development, as well as marketing 

activities and project portfolio management (alignment with other projects, for example). 

Herstatt & Verworn (2001) work highlights its importance: the quality of the execution of the 

FFE activities determines to a large extent which projects will be pursued. Furthermore, the 

authors’ investigation shows that the effort to optimize in this front-end of the so-called 

innovation funnel is low, while the effect on the whole process may be very high. 

 

Cooper and Kleinschmidt call the fuzzy front-end pre-development activities, and they found out 

that the quality of their execution, as well as defined product and project before the development 

phases, determines which projects succeed and which fail (Cooper & Kleinschmidt, 1994). 

However, these pre-development activities often receive the lowest attention and financial 

support compared to other activities  (Cooper & Kleinschmidt, 1988). 

 

Herstatt and Verworn (2001) state that the ‘’fuzziness’’ comes from a given uncertainty of the 

market, the technology or both. In the beginning of the process, there is freedom and space for 

creativity, and the costs for changes are low. However, the level of uncertainty is high. In order 

to make the right decisions in the early phases, the right information has to be gathered. A 

framework is presented for different degrees and types of uncertainty. One of the tools that they 

consider effective and versatile for idea and concept generation is the lead user method. The 

concept of lead user was presented by von Hippel (1986) and the lead user method was 

introduced later (Urban & von Hippel, 1988) (Lüthje & Herstatt, 2004). The lead user method 

has been used successfully both in industry and consumer products. The characteristics of these 

users and the lead user method will be explained in more detail further along in this thesis in 

2.1.6 – Innovation by users and lead user theory, as they have especial importance to this thesis.  

 

Souder (1988) and Griffin and Hauser (1996) affirm that communication and cooperation 

between different functions has an essential role for the project’s success in product 

development. Cooper and Kleinschmidt (1995, p. 454)on the other side point that teams with 

members with complementary skills and different functions is a key factor in NPD success. 



16 
 

Verganti (1997) reaffirms the importance of team-work and communication for the successful 

management of the early phases, but highlights that the key is systematic learning from past 

experiences.  

 

McDonough (2000) investigated important factors in cross-functional teams, and often pre-

development teams highlighted the importance of appropriate project goals. Other positive 

behaviours detected were empowerment, cooperation, commitment, respect and trust. 

 

The research about high-performance teams also supports that it is necessary to define clearly the 

mission and set clear expectations for group output, quality, timing, and pacing (Wheelan, 2010, 

p. 8). Wheelan also suggests that it is important to have measures of progress along the way for 

long-term projects and how important it is that the organization supports innovation. In high-

performance teams members are clear and agree with the project goals, and accept their roles 

(Wheelan, 2010, pp. 10, 40). 

2.1.4 Open innovation 

Back to the simile of the innovation funnel, it has been questioned as a good model. Ideas and 

projects can also come in and out of the firms’ development processes, in different phases even, 

not only in the wide end of the funnel.  In the open innovation paradigm promoted by 

Chesbrough (2003), firms can and should use both internal and external ideas, not relying only in 

their own research but also acquiring intellectual property from other companies when suitable. 

In turn, internal ideas that are not being used by the firm should be taken outside through, for 

example, spin-off companies, joint ventures or licensing agreements. Some advantages of open 

innovation are improved effectiveness in R&D and increased potential in marketing activities, 

such as viral marketing or better targeting (Chesbrough, 2004). 

 

One of the activities in the pre-development or fuzzy front-end is the assessment and selection of 

ideas, elaborating a balanced project portfolio. The errors of judgment that can be committed can 

be classified in two types, false positives and false negatives. As Bingham and Spradlin (2011)  

explain, a false positive is a project that gets the green light because in the beginning it was 

predicted to be a success, but that in the end fails. False negative projects are projects that get 

cancelled before termination, when they had the potential to become successful. In the open 

innovation market, maybe a false negative project could have been continued in another 

company through licensing, obtaining some revenue to cover the resources spend. Both these 

errors are costly and must be minimized. False positives waste resources: work time, money and 

managerial attention. False negatives waste also the resources consumed before their 

termination, but are also wasted opportunities. Furthermore, to cancel a product only to see how 

another company succeeds with it a similar one can create a bias towards false positives: the firm 

is reluctant to cancel projects fearing to let go a future winner. However, the errors cannot be 

totally eliminated, as they come with the uncertainty of the decision making. Both errors will 

occur, and in order to have a balanced portfolio, biases towards one type of error must be 

avoided.  

 

2.1.5 Collaborative innovation 

Private firms are not the only organizations that originate innovations. University research can 

lead to commercially successful innovations. It can happen through the publication of results that 

can be used in the development efforts of others.  More directly, many universities have 

technology transfer offices that facilitate that their innovations move from a university research 

environment to another where they can be commercially applied (Schilling, 2010, p. 28). For 

example, MIT has a technology transfer office (MIT, s.f.) and a Technology Licensing Office to 

manage their intellectual property . 
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Governments fund research through their own laboratories, grants to other research entities and 

the formation of science parks and incubators. Science parks are districts set typically by the 

government to foster R&D collaboration between government, universities and private firms. 

Incubators are institutions that nurture new businesses that otherwise would have scarce funding 

or guidance, especially those whose resulting products or services would bring big benefits to 

society but uncertain economic returns (Schilling, 2010, p. 28). Radical innovations have the 

highest technological and market uncertainty (Herstatt & Verworn, 2001), and thus are the 

riskier. 

 

The advantage of science parks is that the close geographic location facilitates communication 

and access to expertise. These characteristics are also seen in clusters (Schilling, 2010, p. 32) 

When authorities fund a science park, it can attract companies and reinforce the industry in the 

area, forming a cluster. The proximity triggers as well the creation of networks between different 

organizations, private or public, universities and industry. This is one of the goals of 

Flemingsberg Science, for example, to reinforce the region of Flemingsberg as a cluster in the 

medtech industry. Björk and Magnusson (2009) have researched how network connectivity 

affects the quality of ideas. They found that individuals in the firm they studied who interact 

most with others and have a more extensive network submit better ideas.  

 

Knowledge brokers go a step further. They are individuals or groups in an exclusive position, 

forming a link between others that otherwise would not be connected. Knowledge brokers have a 

point of view that allows them to combine knowledge from the groups they connect. Their 

privileged position gives them the potential for new unique ideas and exploit potential synergies 

between the groups they connect (Schilling, 2010, p. 35). Strandh (2014) explores the role of the 

Flemingsberg Science business architects as knowledge brokers. 

 

Back to the open innovation model, firms can buy and sell innovations more or less advanced: in 

concept phase, as a functioning prototype, even already commercialized in small scale. 

Sometimes big firms will not acquire ideas in the early stage of development for its high risk and 

prefer to buy later functioning products, even the start-up company, if there is some proven 

success. Small business, sometimes helped by incubators, may adapt better and be more suitable 

to develop the early ideas (Etzkowitz, 2003). 

 

As all the work about connectivity, clustering and open innovation suggests, it is being 

recognized more and more that a growing source of innovation is the collaborative networks. 

  

2.1.6 Innovation by users and lead user theory 

Users are also an important source of innovation. They have both a deeper understanding of their 

own needs and motivation to find the solution to fulfil them (Schilling, 2010, p. 23) . 

 

Unlike manufacturers, user innovators often do not look to profit from the sale of their 

inventions (von Hippel, 1988). They can be intrinsically motivated and consider it their hobby 

and have fun with it. Another reason can be to solve a problem they alone perceive or 

dissatisfaction with existing solutions. (Lettl, et al., 2008, p. 230) 

 

There is a record of both radical and incremental innovations created by users across a wide 

variety of scientific fields and industries, including medical devices. The patterns that appear in 

user innovation are found both in the development of industrial and consumer products (Tietz, et 

al., 2005). The authors’ work also points out the importance of researching the processes that 

user innovators follow. As the user innovators have to integrate all the functions of R&D, 
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marketing and production, they usually have a less structured process, based on trial and error, 

that on the other side allows them more freedom for creativity. 

  

User innovation becomes more important in fields in which knowledge is ‘’sticky’’. That is, 

information is difficult to transfer and use in a new environment, even when both sender and 

receiver are committed to its transfer. Von Hippel (1998) argues that agency-related costs and 

information transfer cost will tend to make the direct users the originators of the solutions. 

 

Lüthje, Herstatt and von Hippel (2006) have found that user innovators in mountain biking rely 

on ‘’local’’ information - which they already have or generated by themselves – to determine the 

need and create the solution. 

 

Hienerth (2006) explains how a consequence of user innovation is the creation of new 

communities and even industries, which evolve from user communities to manufacturing and 

commercial communities. The disclosure of information plays an important role in this. User 

innovators are more prone to freely reveal their ideas to other users and manufacturers. Henkel 

and von Hippel (2005) argue that user innovation brings social welfare thanks to this. 

Furthermore, user innovations tend to complement existing manufacturers products, filling small 

market niches.  

 

Harhoff et al. (2003) analyze how users benefit from this so-called voluntary information spill 

over.  Some reasons they name as possible is that the income from licensing is not so high 

against the intellectual property costs, and that secret intellectual property can only remain secret 

for so long: it must be revealed in order to be sold. In the field of open-source software 

developers, the motivation might be increased reputation, but also altruism and reciprocity 

(Harhoff, et al., 2003, p. 7). 

 

In summary, user innovation can benefit society by originating new industries, through open-

source inventions and addressing the needs of small, maybe not so profitable markets.  

 

Established manufacturers may collaborate with user innovators. A possible disadvantage is the 

competition against the manufacturers’ products generated by user start-ups. However, there are 

more advantages. Manufacturers can use prototypes developed by users to dig deeper into users’ 

needs, saving in marketing research. Manufacturers can also analyze the technologies of user 

innovations, saving in R&D (Henkel & von Hippel, 2005, pp. 19-20). 

 

Early research says that although users frequently innovate, they generally do not commercialize 

their innovations (von Hippel, 1988). However, more recently practical studies show that a part 

of user innovators also start their own firms and become entrepreneurs in several industries 

(Shah & Tripsas, 2012, p. 3) . In many cases, the users become entrepreneurs ‘’accidentally’’: 

the companies were not started for profit, but it came as a consequence when trying to satisfy 

their own needs (Shah & Tripsas, 2007). Shah & Tripsas (2012) present a theory of user 

entrepreneurship. Their model suggests three factors. The first one is Access to complementary 

assets, such as distribution channels. The second one is Informational advantages that allow 

them to identify unique opportunities. Finally, a third proposed factor is that the rents of the 

entrepreneurial ability exceed the opportunity cost of the user innovator’s time.  

  

The opportunity cost is the income that the user innovator would lose if he decided to quit their 

current job and instead dedicate that time to start a firm. These opportunity costs will vary by 

profession. For example, a sports enthusiast that develops an innovation will have a greater 

opportunity cost if he were a surgeon than if he had badly paid odd jobs (Shah & Tripsas, 2012, 

p. 13) (Amit, et al., 1995). This is one of the explanations as why early studies on user innovators 
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may have shown low entrepreneurship, as they focused on academic scientists or firms 

employees with good and stable salaries (Shah & Tripsas, 2012, p. 7).  

 

Academic scientists have more barriers to become entrepreneurs. On the one hand, it may not be 

well-regarded in their environment to become entrepreneurs, so cultural norms inhibit them in 

that sense. Furthermore, many scientists want to be scientists (Stern, 2004) and will not abandon 

their profession to pursue the commercialization of their ideas.  

 

However, if the user innovator considers the entrepreneurial activities like a hobby in their spare 

time and the profits as an extra source of income – rather than the primary source - the cost of 

opportunity decreases considerably (Shah & Tripsas, 2012, p. 14) and the user innovator is more 

likely to become an entrepreneur. Verheul et al. (2010) study how motivation influences 

entrepreneurial engagement. Necessity entrepreneurs and push entrepreneurs are engaged by 

different things: they are discouraged and motivated differently. But in general, entrepreneurial 

engagement is determined by entrepreneurship-specific education, self-employed parents, risk 

tolerance, perception of lack of financial support, and living in a metropolitan area (Verheul, et 

al., 2010) . 

 

Firms can use users as a source of raw ideas in the pre-development phase of idea generation. 

Normal users may have ‘’functional fixedness’’ of previous products and limited originality. The 

majority of potential users may not have enough experience as to help market researchers (von 

Hippel, 1986) especially in high technology environments or be blinded by existing solutions. 

The phenomenon, called functional fixedness, means that ‘’individuals are constrained by their 

past experience and thus are only able to find novel solutions within their own solution space’’ 

(Hienerth, et al., 2007, p. 7)  

 

Von Hippel (1988) proposes instead to find what he calls lead users. The theory of diffusion of 

innovation explains that needs do not hit the market simultaneously, but gradually penetrate 

across market segments. 

 

 

Fig.1. Adoption curve 

 

Lead users can forecast new future needs that have not been perceived by the rests of potential 

users. Furthermore, because lead users often try to fill their needs themselves, they can also 

contribute with concepts and design information (von Hippel, 1986). The lead user method has 

been proven successful in both industrial and consumer products, and in a wide variety of 

industries.  
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Lead users two main defining characteristics are: 1) they experience the need months or years 

before the public (capability) 2) they can gain a lot from the solution (motivation).  

 

The first characteristic of lead users, to perceive the needs earlier, also makes them more likely 

to ‘’recognize, memorize and apply information that may be useful for the development of the 

solutions to their needs’’. Their deprivation, and the lack of commercial solutions for their needs, 

motivates them to acquire relevant knowledge and skills (Lüthje & Herstatt, 2004, p. 558), 

making them more capable to develop solutions.  

 

The second characteristic, the high perceived gain they can obtain from the realization of their 

innovation, very often is not economical. 
 

Lüthje conducted a study in the medtech field and found out that surgeons innovated if ‘’…they 

hoped to personally benefit from the use of a new piece of equipment in surgery’’. The innovator 

doctors had a ‘’…stronger need for performing surgery easier, faster, cheaper, more convenient 

and less invasive for the patient’’ compared to non-innovating doctor (Lüthje & Herstatt, 2004, 

p. 560) 

 

The second statement relates to von Hippel’s characteristics of lead users. The first statement has 

been described as use effects: ‘’lead users mainly benefiting from using an innovation contribute 

significantly better to the generation of novel concepts’’ (Hienerth, et al., 2007, p. 3). There are 

many examples of this in the medtech field, making it very meaningful to this thesis and the 

work of Flemingsberg Science. 

 

Empirical research has proven that a person with lead user characteristics is more likely to 

generate commercially attractive concepts and not only that, their inventions are more radical. 

Hienerth et al. (2007) provide empirical evidence that lead users from analog fields contribute 

more to radical innovations and that the level of direct use experience also increases the novelty 

of the ideas. That is, lead users with direct use experience plus benefit through use of the 

innovations implies better concept generation. From another point of view, Lüthje and Herstatt 

(2004, p. 554) explain how the integration of customers by firms in their fuzzy front-end is 

different depending if they look for incremental or radical innovations. Conventional market 

research methods may be used for incremental innovations, but for breakthrough or radical 

innovations these traditional methods have limitations.   

 

There has been a big research effort in lead user identification. Faullant et al. (2012) have found 

a strong relation between ‘’lead userness’’ and creativity. They present as well a framework that 

is very relevant to this thesis. Product-related knowledge, use experience and creativity skills, 

plus task motivation, are antecedents to lead userness. 

 

Recent empirical studies (Lettl, et al., 2008) have focused on how lead users develop radical 

innovations in the medtech field and what are the indicators of these users (See Table 1). 

 

Table 1. User characteristics and indicators (Lettl, et al., 2008, p. 230) 

User characteristics Indicators 

Motivation induced by problem Perceived problem 

Dissatisfaction with existing solutions 

Intrinsic motivation Fun 

Hobby 

Openness to new technologies User deals with new technologies (e.g. by 

reading technical journals) 

Openness to accept new technologies as 
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solutions for the medical field 

Technological competencies Background in science or technical disciplines 

Software-programming skills 

Resources for research Team 

Research laboratories 

Budget 

Time 

Access to interdisciplinary know-how 

 

Short communication distance  to 

interdisciplinary expertise 

University hospital is embedded in a 

university of technology 

Departments of the university of technology 

are embedded in the university hospital 

 

 

There are many proven methods to find lead users. Screening methods, such as telephone or 

online questionnaires, look for certain characteristics in a population to find lead users. In 

pyramiding methods (see Fig. 2), a known innovative user or expert is asked to recommend 

suitable pears, from his field or an analogous one. In other words, it consists on networking your 

way to the top of the pyramid. Von Hippel et al.  (2005) compares both methods.  

 

Figure 2. Pyramiding method (von Hippel, et al., 2008, p. 5) 

 

The internet contributes to move the locus of innovation from users to manufacturers and 

facilitates communication. Self-selection (Piller & Walcher, 2006, p. 309) is a way to facilitate 

that innovative users present themselves to the manufacturers and prove their lead user abilities. 

 

Idea competitions are a way to inspire creativity and get quality submissions from users, 

encouraging through rewards  or just for competition’ sake (Piller & Walcher, 2006). Again, 

motivational factors of user innovators are important here.  
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2.2 International comparison: CIMIT and Flemingsberg Science 

Some organizations have surfaced that sum up the advantages of user innovation, collaborative 

innovation and transfer research in the medical and biotechnologies field. The Flemingsberg 

Model is based on the experiences of CIMIT, the Centre for Integration of Medicine and 

Innovative Technology, launched in 1997. CIMIT is a non-profit consortium of teaching 

hospitals and universities in the Boston area. It fosters interdisciplinary collaboration between 

research, medicine, science and engineering experts, in collaboration with industry, foundations 

and government (CIMIT, s.f.). Their approach is to connect clinicians and technologists in a 

proactive, deliberate and methodical manner, and is driven by clinical needs, not technology 

push (Parrish & Newbower, s.f.). Their goal is to accelerate the development of cost-effective 

solutions for this pressing clinical needs. CIMIT has a track record of success, and it has been 

replicated, with some context adaptations. For example, MIMIT, Manchester: Integrating 

Medicine and Innovative Technology has successfully translated the model to the Manchester 

cluster. 

 

CIMIT was created as a response to barriers in the development of multi-disciplinary 

collaboration projects. There was a clear lack of funding for early-stage ideas, especially for high 

risk ideas. Even when this ideas got funding, there was no follow-up mechanism so many 

projects did not come to term. In the teams of clinicians and technologist there were still 

knowledge gaps. CIMIT saved this problem by introducing multi-disciplinary facilitative staff 

and in Flemingsberg Science with the introduction of the business architects. 

 

CIMIT is a big consortium that has been running for a decade and a half. Although one of its 

major challenges is to get funding and sustain itself, still it has powerful resources and a stable 

proven structure. Flemingsberg Science was built in 2011 and still is in their first trial run, with a 

limited number of full-time employees and funding. CIMIT has a big staff of full-time and part-

time collaborators, with defined roles: Site Miners that look for clinical needs, Program Leaders 

that integrated similar projects together, Clinical Systems Innovation Managers and Projects and 

Grants Management  in charge of administrative work (Parrish & Newbower, s.f., p. 9). 

 

Site Miners are individuals that ''mine'' institutions looking for deserving projects and people. 

They belong to the institutions they mine, so they do not trigger defence mechanisms and 

rejection. They are active in research and respected.  

 

CIMIT provides funding for early stages of promising projects. Flemingsberg Science dedicates 

all their efforts to help launch solutions to the needs detected. However, they do not give direct 

funding, although they help to get financing from other parts. It is important as well for 

Flemingsberg Science to have fast successful cases that serve to give a positive image and future 

funding. 

 

An important tool that CIMIT has is CoLab ® , a cloud-based platform to connect individual, 

teams and institutions. It combines virtual communities, processes, portfolio management and 

content sharing. It also facilitates follow-up of the projects (CoLab, s.f.) 
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3 Implementation  

 

In this chapter the working process of the quantitative analyses is described.  

Since the purpose of this thesis was to analyse around 160 ideas, a quantitative analysis was 

suitable. First, the work process – the Flemingsberg Model – was studied and described. Then, 

an inventory of available information and data was compiled, plus a description of the samples 

and the variables. Following, a preliminary exploratory analysis was conducted that suggested 

that the second phase of the Flemingsberg model, the pre-qualification phase, could be 

improved. The exploratory analysis served as a base to a more thorough statistical analysis, 

which aimed to test the validity of FS method for pre-qualification. Finally, a new method for the 

pre-qualification phase is proposed and compared to the previous. 

3.1 Description of the Flemingsberg Model 

The foundation Flemingsberg Science initiated the project Kraftcentrum Flemingsberg Science. 

The aim was to contribute to the growth of the Flemingsberg region by increasing the number of 

innovation-driven and knowledge-intensive companies, both by creating new firms and attracting 

existing ones.  

 

Flemingsberg Science’s work process to achieve their goals is called the Flemingsberg Model. It 

consists in pairing strong needs from the clinical environment with technical solutions provided 

by researchers in academia or industry, guided by business architects that introduce a 

commercial point of view from the early beginning of the process. The business architects 

perform market research and create a business plan, but often act as leaders of the case and 

mentors of the idea-bearers. They set project goals, form multidisciplinary teams with members 

of universities and hospitals, and connect them with potential industry collaborators or 

entrepreneurs. 

 

 

Figure 3. The Flemingsberg Model, from Flemingsberg Science (2014). 

 

 

The process consists of five phases. The first phase was the inflow of cases. The business 

architects actively searched for needs and ideas, especially in the Karolinska University Hospital, 

Karolinska Institute and KTH. The method used was a combination of direct scouting (taking 

part and observing in the clinical activities), an idea competition (of needs, problems or ideas for 

solutions), referral and collaboration from other organizations such as Innovationsplatsen or 

CTMH, and direct contact initiated by the idea bearers. Other ideas from old innovation 
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competitions and contacts that came from the personal networks of FS members were included 

as well.  

 

In April 2012 the business architects had found around 200 ideas. From then on, although the 

goal was met, new ideas that came up were also incorporated. Many ideas and idea bearers were 

found through direct scouting, which confirmed that the proactive approach of the Flemingsberg 

model was needed in order to surface problems. 

 

The second phase was the pre-qualification of the inflow ideas. In the pre-qualification phase the 

ideas were classified according to medtech field and evaluated according to established criteria 

of 19 variables. The variables are divided into four categories: value creation variables, idea-

bearer aspects variables, business-potential variables and feasibility variables. The ideas were 

ranked in a spreadsheet according to a Total Score. When scoring the cases in each variable, 

using a numerical scale from 1 to 5, much of the judgment was on the ‘’gut feelings’’ of the 

business architects. The numerical evaluation was based on their previous experiences and their 

personal impressions of the idea-bearers.  

 

 

Figure 4. Pre-qualification phase of Flemingsberg Science 

 

The third phase was the pre-study. The business architects built a case for each idea, evaluating 

the solution of the problem, analysing the market and possible IP and developing the business 

strategy. A contract with the idea-bearer or case-owner was signed. The stakeholders from the 

clinical environment, university and companies were found and it was investigated who could 

take over the responsibility for the business case when each project exited Flemingsberg Science. 

 

In the fourth phase, the execution, it was intended to carry through the plan sketched in the pre-

study. Work teams were created, usually consisting of two business-architects (one responsible 

and one supporting), the idea-bearers and possible solution providers, such as academic 

researchers. The financing alternatives were analyzed and developed and synergies identified. In 

this execution phase the service or product solution to the need was developed, as well as the 

business model for it. It is the phase when Flemingsberg Science adds value to the original ideas 

and creates a package to be handed over for some other entrepreneur, firm or organization to 

pursue.  

 

The final fifth phase is the Submission or Exit. The person or organization that takes 

responsibility for the case after finishing in Flemingsberg Science (the taker, it can be the idea-

bearer, an entrepreneur, an established company buying the patent or even the government) is 

tied together with relevant stakeholders through a legal agreement. The take-over process is 

monitored and the final documentation is elaborated. Even when the cases are finished, they are 

followed-up to see the long-term evolution (if they are actually commercialized, if the products 
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and services are successful, if the start-up companies survive etc.). Ideally a mentorship 

agreement is negotiated and signed between Flemingsberg Science and the future responsible of 

the case (the taker). 

3.2 Information and data gathering 

The information and data used in this thesis were taken from several sources. The purpose of the 

gathering and reviewing this was to understand the FS Model and way of working in order to 

evaluate it methodically later. The sources consisted of: 

 
- Flemingsberg Science database and internal documents. Flemingsberg Science uses 

Customer Relationship Management (CRM) software and some information from this thesis 

was taken from there. 

- Flemingsberg Science webpage and publicly displayed information. 

- Partial reports from the follow-up researchers (Nordregio and Reginova AB) 

- Internal documents from FS with the description of the FS Model. 

- Spreadsheets with a compilation of initial inflow ideas and needs, and cases evaluated in the 

pre-qualification. 

- Interviews done by Joakim Strandh (Södertörn Master Thesis student) with business 

architects and need-bearers, about 7 cases (14 interviews in total). 

- Documentation about workshops done with the business architects, CEO, project manager 

etc. 

- Assistance to Conference ‘’Evaluation of the Kraftcentrum Flemingsberg Project’’ in 

February 2014.  

3.3 Description of the samples 

 

Three samples were considered initially. Sample 1 contained 160 cases that had gone through the 

Inflow and Pre-qualification phases; Sample 2 were 59 cases, extracted from Sample 1, that had 

continued to the Execution phase without being interrupted; finally, Sample 3 consisted of 27 

cases, extracted from Sample 2, that had arrived to the Exit phase. 

 

 

Figure 5. Phase of the three samples 



26 
 

3.4 Description of the variables 

In this section it is presented in more detail the method that Flemingsberg Science uses to rate 

ideas in the pre-qualification phase. The variables that were used, the criteria to assign a 

numerical score to each variable, and the method to calculate a general score (the Total Score) 

for each idea is introduced next. 

 

The resulting Total Score for each idea influenced the decision of which went further as cases 

and which were discarded or archived until the circumstances changed. There were 19 variables 

considered, grouped into four categories: Value Creation, Need-bearer Aspects, Business 

Potential and Feasibility. Each idea was rated according to the variables in a scale from 1 to 5 (5 

very positive, 1 negative) by the business architects. 

 
I. Value Creation 

In the first category the business architects evaluated if the potential idea solution to a problem (a 

product, service or process) could bring value to society, the caregivers, the patient and the 

relatives. The variables defined were: 

 

f1≡ Value for society 

f2≡ Value for care-giver 

f3≡ Value for patient 

f4≡ Value for relatives 

 

It was considered positive for society (f1) if the result could save money in healthcare, if the idea 

could have a positive impact on a big segment of society (for example, the elderly), if the project 

has new knowledge related to research, development or innovation. It also takes into account if it 

can generate economic growth that reflects in general growth in society. 

 

It is considered positive for the caregiver (f2) if it could simplify the caregiver’s (physicians, 

nurses and other healthcare personnel, including administrative) work processes, speed up 

healthcare, create new diagnosis or treatment, cost-savings and improvement of quality, as well 

as educating the healthcare personnel. 

 

The results were positive for the patient (f3) if they could improve the patients care and health, 

minimize exposition, risks and pain or cause less secondary effects. It was positive as well if the 

processes that affected the patient were improved and the waiting time shortened. Other factors 

considered were clearer information, improved life quality and faster rehabilitation.  

 

Regarding the relatives or next of kin (f4), positive scoring was given for better care, minimized 

exposition, pain, fewer secondary effects, improved processes and clearer information. 

 

The score in the Value Creation category was calculated as the arithmetic mean of society, 

caregiver, patient and relative. 

 

 

Fvalue-creation =                   

(1) 
 

II. Need-bearer Aspects 
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The business architects estimated the engagement and competence of the need-bearers - the 

persons who had the original idea or discovered the need submitted to FS. The business 

architects also looked for Key Opinion Leaders (KOL) and if the KOL had positioned regarding 

the innovation. The variables defined were: 

 

f5≡ Engagement and competence of need-bearers 

f6≡ KOL 

 

 

 A high score was given to f5 if the need-bearers seemed passionate innovators, ready to spend 

time and resources, and had enough technical or medical knowledge for developing a solution. 

The evaluation of the engagement was based on personal impression after one or two meetings 

between the idea-bearers and the business architects. The variable f6 was given a high score if 

there were KOL aware of the idea, position and involved in the case.  

 

 The score in the Need-bearer Aspects category was calculated as the arithmetic mean of the 

Engagement and Competence and KOL variables. 

 

Fneed-bearer =                                                                (2) 

 
III. Business Potential 

To estimate the Business Potential the business architects evaluated the future of the project in 

short term (f7) and long term (f8), the estimated size (both in SEK and probability) of the case 

project (f9) and the market need (f10).  There must be a defined customer group and a clear 

customer need, if this was unclear the score of f10 was lowered. If a market study had been 

carried and it confirmed a market need then it was highly positive. Also if there was existing 

knowledge about the new market and its need. The project should also have commercially useful 

results. 

 

In this category it was scored as well the competition situation (f11), the need to protect with IP 

the need/solution (f12) and the possibility of protecting it (f13). Furthermore, if there was an 

interested industry part (f14) and if there was access to seed capital (f15). 

 

The score of the Business Potential category was calculated as the arithmetical mean of the 

variables: 

 

f7≡ Short term 

f8≡ Long term 

f9≡ Size 

f10≡ Market need 

f11≡ Competition situation 

f12≡ Need for protection of the project result 

f13≡ Possibility of protection of the project result 

f14≡ Interested industry 

f15≡ Access to seed capital 

 

Fbusiness potential =                                              

(3) 

 

IV. Feasibility 



28 
 

The Feasibility was estimated considering if the solution was possible regarding technology and 

knowledge (f16), if there was a relationship between academia, industry and clinic (f17), if there 

were realistic project goals (f18)and if there was access to relevant resources (f19) like 

laboratories, workshops and computers. The variables defined were: 

 

f16≡ Possible solution (technical/knowledge) 

f17≡ Relationship between academia, industry and hospital 

f18≡ Realistic project goals 

f19≡ Access to relevant resources, labs, workshops, computers 

 

For variable f16 it was considered if the solution was possible from a technical point of view, or if 

there was already a solution for it. For example, if the idea-bearer had already a functioning 

prototype or if the solution was a mobile app easy to program then it was considered as highly 

positive. It also was considered if there was a good mix of technical and business knowledge in 

the project team, if there was a record of commercial success of a development project/company 

and if the value chain was comprehensible. New knowledge being created in combination with 

quality was considered highly positive. 

 

The variable f17 considered if there was already an existing network between academia, industry 

and hospital or it had to be created. For example, cases that had idea-bearers from KTH and the 

Karolinska University Hospital and had already tried to initiate contact with an existing firm in 

the medical industry would get high scores in f17.  

 

The realistic project goals variable f18, means that the team had clearly defined concrete goals 

needed to arrive to the exit phase, established by the work team for the determined duration of 

the Kraftcentrum project. For example, a goal could be to get financing to develop a prototype or 

sign a licensing agreement. This variable also considered the expectation of the idea-bearers, if 

they were realistic or too high. If there were risks of disturbances from the current activities that 

would influence the project the variable would get lower scores. 

 

For variable f19 , resources, it was considered if there was a need of critical resources, 

equipment, labs and computers for the project’s execution. If external equipment had to be hired 

and new investments had to be made then it was judged negatively. 

 

 The score in the Feasibility category was calculated as the arithmetic mean of the variables 16 to 

19: 

 

F feasibility=            

(4) 
               

Table 2 below summarizes the variables defined. 

 

Table 2. Original 19 criteria used by Flemingsberg Science in the Pre-qualification phase 

Categories Variables 

I. Value Creation Society 

Caregiver 

Patient 

Relatives 

 
II. Need or Idea bearer  Engagement and competence 

Key opinion leaders 
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III. Business potential 

 

Short term 

Long term 

Size 

Market need 

Competition situation 

Need for protection of project result 

Possibility of protection of the project result 

Interested industry 

Access to seed capital 

 
IV. Feasibility Possible solution (technical/knowledge) 

Relationship between academia, industry and hospital 

Realistic project goals 

Access to relevant resources, labs, workshops, computers 

 

The Total Score for the Pre-qualification was the sum of the values obtained in the four 

categories.  

 

Total Score = Fvalue-creation  + Fneed-bearer + Fbusiness potential + F feasibility = 
 

=   + 0,5  +… 

 

…+ 0,11  + 0,25                (5) 

 

As each of the 19 factors fi could take a value from 1 to 5, the Total Score values ranged from a 

minimum of 4 to a maximum of 20. Ideally, the higher this value the better prospects, and thus 

priority, had the case. 

 

In the previous formula (5) it has been highlighted in bold numbers the weight of each variable, 

that is, the individual contribution of each variable to the Total Score. In other words, an increase 

in 1 point in a variable causes an increase the value of the variable’s weight in the Total Score. 

 

The variables 1 to 4 (category Value Creation) have a weight of 0.25 points, the variables 5 and 

6 (category Need-bearer Aspects) a weight of 0.5 points, the variables 7 to 15 (category Business 

Potential) have 0.11 and variables 16 to 19 (category Feasibility) a weight of 0.25. 

 

For example, the value for the variable f6≡ KOL with this method influences twice as much to 

the total score than f19≡ Access to relevant resources.  Supposing two ideas that got a score of 5 

in all variables except in those two: 

 

Total Score Example 1 = 5  + 0,5 * (5 + 4)+ 5 + 0,25*(3*5+1)=18,5                            (6) 

Total Score Example 2 = 5  + 0,5 * (5 + 1)+ 5 + 0,25*(3*5+4)= 17,75                         (7) 

 

This small difference in score of 18,5 – 17,75 =0,75 in the raking of the 200 ideas could mean 

going from first position of priority to twenty positions below. Is having a KOL so much more 

important than having the right resources? This example highlights the importance to have an 

accurate method to sort and prioritise the inflow ideas in the pre-qualification phase. Further 

along in this thesis it is tested if this way of obtaining the total score was a good predictor of 

success. Were the cases that got highest total scores calculated this way more successful? Were 

the weights of each variable compatible with the actual results of the cases? 
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3.5 Descriptive Exploratory Analysis 

The exploratory analysis was a preliminary analysis. Its purpose was to explore any emerging 

patterns and observe if there could be a foundation for a statistical analysis. Anomalies, trends 

and patterns were searched. The techniques used were graphical representations (histograms, bar 

charts, 2-D colour plots) and summary measures (means and standard deviations). 

 

The starting point was describing the raw data. In total, there was information about 160 ideas 

(Sample 1) rated in 19 variables, that is, 3040 values. As a way to discern patterns the data was 

arranged in a table spreadsheet. A more manageable sample was selected, Sample 2; containing 

59 cases that had began approximately at the same time, with their correspondent 59x19=1121 

values for the 19 variables. All the 59 cases had gone through the Inflow and Pre-qualification 

phases. Some of them had continued until they were in the Exit phase and some were archived or 

cancelled in the middle phases. In Chapter 4, the results of the descriptive analysis are presented 

as histograms, tables and charts of the cases, separated according to gender and medtech field. 

 

For a 2-D colour plot, the data from the 59 cases (Sample 2) was set in a spreadsheet formatted 

as a table. The purpose of the colour plot was to have a quick visual way to identify patterns and 

anomalies in the total of the Sample 2. 

 

The headings for each table column were the 19 variables of FS (Fig.6), the Total Scores 

according to formula (5), plus gender, medtech field and business architect responsible. Each 

row corresponded to a case and each column to a different variable. The result obtained was a 

formatted table in which the cases could be sorted according to their values in 

descending/ascending order or selected according to the categories. 

 

 

Business 

architect 
Gender Medtech 19 Variables Score 

Cases       
Integer Values 1-5 

 

Numeric 

Values 

 

Figure 6. Table of variables for colour plots in the exploratory analysis. 

 

 

Then each of the values of the 19 variables was colour coded.  

 

1 2 3 4 5 
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Figure 7. Colour code for the scores of the variables. 

 

Two dependent variables were defined, Fail and State, that reflected the outcome in reality of 

each case. They are dependent variables because their value depends on the independent or 

predictor variables. The independent variable Fail was defined as a dummy (Warner, 2012, p. 

481) or categorical variable: the values were assigned to indicate the presence or absence of a 

phenomenon (a failed case). The value ‘’1’’ or TRUE was assigned if the case had been stopped 

for any reason and the value ‘’0’’ or FALSE was assigned if the case was still living or had been 

successfully exited. It was a way to code the raw data in order to separate them in the excel 

sheet. 

 

However, it was perceived that this binary variable did not reflect in which phase the cases were 

stopped, so instead the independent variable State was defined. The variable State took values in 

a scale from ‘’0’’ to ‘’5’’ that reflected the completion state of the project when stopped. The 

maximum value of ‘’5’’ was assigned to cases that were successfully exited and the minimum 

value of ‘’0’’ for cases that were stopped in the first phase, Inflow. For example, cases that were 

stopped after concluding the third phase, Pre-study, would get a score of ‘’3’’ and so forth. The 

reason for using this scale was that it was the numerical code that FS used to document in which 

phase was each case at a given date. Thus, the values of the variable State came directly from an 

excel sheet from FS that provided the information (Fig. 8) 

 

As it was previously mentioned, the Sample 2 containing 59 cases included ideas that came into 

FS at approximately the same time, so the supposition was that cases with better conditions to 

succeed or less barriers would get to the final phase in the same development time (higher value 

of the variable State), while others in which the conditions were worse would be stopped or 

slowed down (lower value of State).  

 

 
 

Figure 8. State of the cases provided by FS. 

 

Once all the data was introduced to the table and the values were colour-coded (Fig. 9), the 

procedure consisted in rearranging the cases according to the new defined variables Fail and 

State, the medtech field and other categorical variables to observe if they seemed randomly or 

evenly distributed, or if there was prominence of darker or lighter colours corresponding to better 

or worse judged values in each of the 19 variables. 
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Business  

architect 
Gender Medtech 19 Variables Score Fail State 

Cases       

4 5 5 5 

… 

2 4 1 5 

4 5 5 2 2 5 5 4 

4 5 5 4 5 3 3 3 

5 4 5 4 4 5 2 3 

3 3 4 2 3 3 3 3 

3 5 4 3 2 3 1 2 

4 5 5 2 2 4 4 4 

4 4 5 3 1 4 5 4 

4 4 4 4 2 3 2 3 

4 4 4 4 1 3 2 2 

3 3 3 3 2 3 3 4 
 

 

  

Figure 9. Simplification of the colour-coded table. 

For example, arranging first by descending order of the values of State, for a variable that could 

influence positively the expected colour pattern would be descending from greener to yellower, 

and a variable without a clear influence would have randomly distributed colours. This way of 

looking for simple colour patterns was repeated filtering the cases by medtech and business 

architect.  

 

There were some clues of patterns that coincided with the business architects insights in the 

Evaluation Conference.The results of the exploratory colour plots (explained further in Chapter 

4) pointed that it was interesting to proceed with a statistical analysis, as it had the potential to 

bring statistically significant results. 

 

 

3.6 Test of the validity of the FS method for Pre-qualification 

3.6.1 Hypotheses 

Two hypotheses were formulated to validate the previous FS Pre-qualification method. 

 

- Hypothesis 1: All 19 variables used by FS are predictors of the successful outcome of the 

cases. 

A variable is considered a good predictor of success if cases with higher values in that variable 

show a tendency to survive through FS' five-phase process, from inflow to exit. The purpose is to 

identify which of the variables are factors for the success of innovation in the context of 

Flemingsberg Science. 

 

- Hypothesis 2: There are no significant statistical correlations between the 19 variables. 
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The purpose of testing Hypothesis 2 is to find out if there are correlations that could perturb the 

results of the tests of Hypothesis 1. In this part it is explored if there are clues of positive 

interplays between variables that affect positively to the development of FS cases. 

 

3.6.2 Comparison of the samples’ characteristics in three stages 
of the FS process 

To test Hypothesis 1, each of the 19 variables was analyzed independently to observe their 

behaviour across the five-phase process. The procedure was to compare three samples of cases, 

both graphically and with central tendency measures. As it was previously explained, Sample 1 

consisted of 160 cases that had gone through the Inflow and Pre-qualification phases; Sample 2 

were 59 cases, extracted from Sample 1, that had continued to the Execution phase without being 

interrupted; finally, Sample 3 consisted of 27 cases, extracted from Sample 2, that had arrived to 

the Exit phase. 

 

There is evidence that software for interactive visualizations has advantages in data analysis, 

especially in multivariate analysis and detecting clusters (Kandogan, 2001). In this thesis, the 

graphical plots were drawn with the software Statgraphics. This software allows arranging the 

variables in two or three axis (2D and 3D plots) and adding jittering or dispersion to avoid that 

data points overlap and hide clusters or patterns. 

 

 Scatter plots, with jittering or dispersion. In the horizontal axis the categorical variable Sample, 

that can take the values Sample 1, Sample 2 or Sample 3. In the vertical axis the value of the 

variable, that can take integer values from 1 to 5. Each dot represents a case. The jittering or 

dispersion was added so the dots would not overlap, as the variables take integer values. 

 Box and Whisker plots with median notches graphs were added, as they presented a quick 

comparison of the means, medians, standard deviations and quantiles of the three samples. 

The diagrams were repeated for each of the 19 variables, thus resulting in 19 scatter plots and 19 

Box and Whisker plots. 

 

As the variables take integer values, the adequate measure of central tendency is the median , 

instead of the mean. The median  of the variable fi in Sample j, is the numerical value 

separating the higher half of the sample from the lower half in Sample j. The medians it is a 

robust measure, which is not influenced by outliers. 

 

Supposing that a variable fi is significant (in that a high score means better chances to go through 

to the next step of the five-phase FS process), we should see that the cases in Sample 2 have 

higher scores in the variable fi than the cases in Sample 1, and thus a higher median  in Sample 2 

than in Sample 1 ( ). For the same reasoning, the median of a significant variable fi in 

Sample 3 should be higher than the median of that variable in Sample 2 ( ). Non-

significant variables should have similar medians in the three samples ( ) .  

 

The Box and Whisker plots show graphically the medians, but in order to be more thorough and 

support the graphical results the Kruskal-Wallis median test was used. The Kruskal-Wallis tests 

the null hypothesis that the medians of the three samples are the same ( ). A P-

value less than 0.05 means that there is a statistically significant difference among the medians 

with a 95% confidence level. The Kruskal-Wallis test was executed for each of the 19 variables, 

comparing their medians in the three samples. 
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3.6.3 Correlations between significant variables 

From the literature review and the insights of the business architects, it was suspected that there 

could be correlations between some of the variables related to the idea-bearers. Thus, Hypothesis 

2 was tested, in order to check the correlations between the 19 variables. Especial attention was 

given to the variables that resulted relevant in the three-sample comparison presented in 3.6.2. 

The four variables Benefit to Society, to the Caregiver, to Patients and Relatives were also 

included to examine if they had any influence in the motivation of the idea-bearer that reflected 

in the variable Engagement. The variables from the Business Potential category were excluded 

from this part of the analysis because of the scope of the thesis: although the general purpose is 

to critique the method used by FS to evaluate ideas, this is a thesis in the Integrated Product 

Development department. Thus, there has been special focus in the user innovator aspects, and 

the business and financial aspects are mentioned (because they were part of FS included original 

variables) but not investigated, as explained in 1.3 Delimitations.  

 

A Sample X containing the cases abrupt before arriving to the Execution phase, in other words, 

the cases in Sample 1 excluded from Sample 2. Correlation matrixes were done for Sample 2 and 

Sample X, observing if there were any differences, such as correlations between variables in 

Sample 2 that did not appear in Sample X. The purpose of this was to observe if the cases in 

Sample 2 showed a beneficial interplay not present or less accused in Sample X. This positive 

interplay would be reflected as increasing, statistically significant, correlation coefficients from 

Sample X to Sample 2.   

 

Sample 3 was not included in this analysis because the number of cases was too small and gave 

non-conclusive results. 
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4 Results 

4.1 Results of the Descriptive Exploratory Analysis 

The gender distribution of Sample 2 was quite even, 45% of cases with men and 36 % of 

women. The other 19% is groups of both men and women mixed (See Fig. 10). Regarding the 

gender of non-stopped and successful cases, the distribution is also similar, if anything a bit 

favourable to women (women: 5 of 17 cases exited; men: 3 of 21 cases exited) but the sample is 

not big enough to draw any conclusions. 

 

Figure 10. Gender distribution of Sample 2, 59 cases. 

 

 

 

 

Figure 11. Histogram with gender distribution and state of the cases 
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In the next figures, the cases are classified according to medical field and their state. There are 

notable differences between medtech fields, especially in number of exited cases (Fig. 12 and 

13). 

 

 

Figure 12. Histogram with medtech field distribution and state of the cases 

 

 

 
Figure 13. Distribution of successful exits according to medtech field. 

 

 

 

As it was explained in 3.5, a 2-D colour plot was represented with each case as a row and each 

variable as a column. The rows/cases were ranked from top to bottom according to their 

outcome, defined as variable State. 

The results for the 2-D colour plot (See Fig. 14) was a decreasing pattern in the variables 16 to 

19, the last four columns, corresponding to Possible solution, Relationship between academia, 

industry and hospital, Realistic project goals and Access to resources. Contrary, the Value 
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Creation variables (columns 1 to 4) present a random distribution with dominance of high scores 

(green tones). 

 
 

 

Figure 14. 2-D colour plot, with rows as cases and columns as variables, ordered from top to bottom according to 

real outcome of each case. 
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4.2 Results of the Test of the validity of the FS method for Pre-qualification  

4.2.1 Results of the comparison of the samples’ characteristics 

The purpose of the three sample comparison was to test Hypothesis 1. 

 

- Hypothesis 1: All 19 variables used by FS are predictors of the successful outcome of the 

cases. 

The Scatter plots, Box and Whisker plots and Kruskal-Wallis tests point that Hypothesis 1 is 

false. Some variables appear to be good predictors, some are unclear and some do not show any 

impact in the evolution of the ideas. Furthermore, among the significant variables some of them 

have more impact than others, and in different phases. Table 3 presents the difference in medians 

across samples and for each of the 19 variables.  The difference in median values is marked with 

* for a P-value<0.05 (95% confidence level) in the Kruskal-Wallis test and with ** for P-

value<0.01 (99% confidence level). The variables can be classified in three types of Behaviours, 

according to the results of the graphical plots and the Kruskal-Wallis media tests.  

 

Table 3. Difference in medians. Significant marked with * from Kruskal-Wallis test 

Variable    
1. Benefit to society 0

 
0

 
0

 

2. Benefit to caregiver 0
 

0
 

0
 

3. Benefit to patient 0 0 0 

4. Benefit to relatives 0 0 0 

5. Engagement and 
competence 

1 * 1 * 2 * 

6. KOL 1 * 0 1 * 

7. Short-term 0 * 0 0 * 

8. Long-term 0 * 0 0 * 

9. Size 0 0 0 

10. Market need 0*  0 0 * 

11. Competition 
situation 

1 * 0 1 * 

12. Need for protection 1* 0 1* 

13. Possibility of 
protection 

1 0 1 

14. Interested industry 
part 

0 * 0 0 * 

15. Financing 1 * 0 1 * 

16. Possible solution 1 * 0 * 1 ** 

17. Relation academia, 
industry and 
hospital 

0 * 1 * 1 ** 

18. Realistic goals 1* 1 * 2 ** 

19. Access to relevant 
resources 

1 * 0 * 1 ** 
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In Table 3, if the difference is zero but the Kruskal-Wallis tests has P-value<0.05 it means that 

although the medians have the same value, the samples are statistically significant different. For 

example, a sample A containing the values  would have a median . A 

sample B containing  would have also the same median , but the Kruskal-

Wallis test would say that the samples are different and have a P-value<0.05. 

 

Behaviour I, corresponds to variables do not present significant changes across the three 

samples, from Sample 1 to 2, 2 to 3 and 1 to 3. They are the variables: Benefit to society, to the 

caregiver, to patient and to relatives, Size, Market Need and Possibility of Protection. This type 

of variable presents similar values of medians. Graphically the distribution of values mostly 

coincides. Variable 5, Benefit to relatives, Fig. 15, shows one of the clearest examples of this 

type of Behaviour. In the Box and Whisker plot the median coincides (the vertical line dividing 

the box), the averages (a red cross) are similar, and the boxes overlap. In the scatterplot it can be 

observed how the dots, each representing a case, are similarly distributed in the three samples. 
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Figure 15. Box and Whisker plot and Scatterplot of the variable Benefit to Relatives (Behaviour I, non-significant 

behaviour) 
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Behaviour II presents the opposite, clear differences in the medians, and a upward pattern in the 

scatter and Box and Whisker plots. Variable 5, Engagement and Competence, shows clearly the 

differences across samples. Looking at the scatter plot in Fig. 16, it must be noted how almost all 

of the dots/cases with scores 1 and 2 have disappeared in Sample 3. The cases with low scores in 

the variables with Behaviour II have not survived to the Exit phase, they have either been 

cancelled or archived. It must be highlighted that these variables are the ones classified in the 

Feasibility category, plus the Engagement. 

 

Figure 16. Box and Whisker plot and Scatterplot of the variable Engagement and competence (Behaviour II, 

significant behaviour) 

 

Behaviour III groups variables that have an unclear conduct. They present differences in medians 

in one stage (from Sample 1 to 2) but not the other. It could be due to correlations to other 

variables or that they are more vital in the early stages of the FS process or other reasons, 

discussed in the next chapter. An example of Behaviour III is the variable Competition (see Fig. 

17). 
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Figure 17. Box and Whisker plot and Scatterplot of the variable Competition situation (Behaviour III, unclear 

behaviour) 
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Table 4. Behaviour of the variables 

 

Variable Behaviour 

1. Benefit to society I 

2. Benefit to caregiver I 

3. Benefit to patient I 

4. Benefit to relatives I 

5. Engagement and competence II 

6. KOL III 

7. Short-term III 

8. Long-term III 

9. Size I 

10. Market need I 

11. Competition situation III 

12. Need for protection III 

13. Possibility of protection I 

14. Interested industry part III 

15. Financing III 

16. Possible solution II 

17. Relation academia, industry and hospital II 

18. Realistic goals II 

19. Access to relevant resources II 

 

4.2.2 Results of correlations between significant variables 

The Table 4 is a matrix that shows the correlation coefficients between the variables in Sample 2. 

Correlations matrixes are symmetrical, so only the upper half is shown for clarity. Each pair of 

variables has two numbers; the upper one is the correlation coefficient and the lower one is the 

P-value. The coefficients range between -1 and +1 and measure the strength of the linear 

relationship between the variables. A P-value<0.05 (in red in the Table 4) indicates a significant 

correlation with a 95% confidence level. 

 

Table 5. Correlations for significant variables in Sample 2. 

 V1 V2 V3 V4 V5 V6 V16 V17 V18 V19 

V1_Society - 0,2372 0,5265 0,5512 -0,2450 -0,0660 -0,1912 -0,2287 -0,2053 -0,2521 

  0,0756 0,0000 0,0000 0,0662 0,6259 0,1542 0,0870 0,1255 0,0585 

V2_Caregiver  - 0,1811 0,0769 0,2673 -0,0217 -0,0186 -0,1413 0,1119 0,0833 

   0,1775 0,5694 0,0444 0,8725 0,8906 0,2946 0,4071 0,5380 

V3_Patient   - 0,7161 -0,0234 -0,1485 0,0111 0,0312 -0,0125 -0,2035 

    0,0000 0,8628 0,2704 0,9344 0,8181 0,9264 0,1290 

V4_Relatives    - -0,0822 -0,0542 -0,0857 -0,1480 -0,0035 -0,2967 

     0,5434 0,6886 0,5262 0,2720 0,9797 0,0250 

V5_Engagement     - 0,4302 0,4666 0,5076 0,5665 0,7151 

      0,0008 0,0003 0,0001 0,0000 0,0000 

V6_KOL      - 0,1289 0,3215 0,3138 0,3911 

       0,3391 0,0147 0,0174 0,0026 

V16_Possible_solution       - 0,5078 0,6181 0,4698 

        0,0001 0,0000 0,0002 

V17_Relation A_I_H        - 0,3572 0,5168 

         0,0064 0,0000 

V18_Realistic_goals         - 0,5137 
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          0,0000 

V19_Resources          - 

           
 

 

The first noticeable result is that the three variables Benefit to Society, Patient and Relatives are 

all correlated with each other, but not to Benefit to the Caregiver. However, Benefit to the 

Caregiver is correlated to Engagement. Second, the six variables Engagement, KOL, Possible 

Solution, Relation between academia, industry and hospital, Realistic goals and Resources are 

correlated between each other in Sample 2, with the exception of KOL with Possible Solution. 

 

The strongest correlations appear between Benefit to Patient with Benefit to Relatives, 

Engagement with Resources and Possible Solution with Realistic Goals. A strange negative 

correlation appears between Relatives and Resources. 

 

However, the correlation coefficients are valid under the hypothesis of normal distribution. The 

variables Benefit to Patient and Possible Solution showed standard skewness outside the 

normality range, so their results are invalid. 

 

The same procedure was repeated for Sample X (defined as Sample 1 – Sample 2, that is, the 

cases that failed before arriving to Execution phase). The correlation matrix for Sample X is 

shown in Table 5. 

 

Table 6. Correlations for significant variables in Sample X. 

 
 V1 V2 V3 V4 V5 V6 V16 V17 V18 V19 

V1_Society - 0,6035 0,6383 0,5879 -0,0705 0,0053 0,1000 0,2266 -0,3029 -0,2212 

  0,0000 0,0000 0,0000 0,4835 0,9581 0,3199 0,0227 0,0021 0,0262 

V2_Caregiver  - 0,5554 0,3030 0,2187 -0,0473 0,1176 0,0805 -0,3259 0,0473 

   0,0000 0,0021 0,0280 0,6389 0,2417 0,4237 0,0009 0,6382 

V3_Patient   - 0,7121 0,1186 -0,1518 0,1512 0,1705 -0,1435 -0,0750 

    0,0000 0,2375 0,1298 0,1313 0,0883 0,1522 0,4560 

V4_Relatives    - -0,1446 -0,2813 0,3549 0,3144 0,0635 -0,2837 

     0,1491 0,0044 0,0003 0,0014 0,5283 0,0040 

V5_Engagement     - 0,3705 0,3124 0,1439 0,2058 0,6005 

      0,0001 0,0015 0,1512 0,0389 0,0000 

V6_KOL      - 0,1066 -0,0783 0,1582 0,2436 

       0,2885 0,4365 0,1140 0,0141 

V6_Possible_solution       - 0,4725 0,5054 0,3007 

        0,0000 0,0000 0,0022 

V17_Relation A_I_H        - -0,0363 0,2546 

         0,7185 0,0102 

V18_Realistic_goals         - 0,1352 

          0,1777 

V19_Resources          - 

           
 

 

In Sample X (failed cases) there appear more negative correlations, such as between Relatives 

and Resources. However many of the variables (Benefit to Society, to Patient, Engagement, 

KOL, Realistic Goals and Resources) did not comply the normality hypothesis (out of range 

skewness and kurtosis), so the results are invalid and it is not possible to compare Sample X with 

Sample 2 regarding the relation between variables. 
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5 Discussion and conclussions 

A discussion of the results and the conclusions that the author has drawn during are presented in 
this chapter. The conclusions are based from the analysis with the intention to answer the research 
question presented in Chapter 1.    

5.1 Discussion 

The descriptive exploratory analysis and comparison of characteristics of three samples point 

that Hypothesis 1 is false, in other words, not all nineteen variables used by FS to evaluate their 

inflow ideas are good predictors of the cases’ success. Three different behaviours were observed: 

significant, non-significant and unclear. The variables in the Feasibility category and the ones 

directly related to the idea-bearers’ characteristics do show an influence in the successful 

development of FS cases across their five-phase process. However, there are no traces that other 

variables initially considered by FS do. Concretely, the variables that have no statistically 

significant impact are Benefit to patient, to Relatives and to Society, Size of the project, Need and 

Possibility of protection. Other variables seem to affect early in the process but not in finalizing 

each FS case.   

The variables related to the idea-bearers characteristics have a decisive role in the survival of the 

FS cases, across all phases of FS Kraftcentrum Project. In summary, there is evidence that the FS 

cases judged as having highly-engaged and competent idea-bearers with access to relevant 

resources and a network, coupled with defined realistic goals, survive more often through FS’s 

Pre-Study, Execution and Exit phases. It is also important that the solution to the need is possible 

from a technical and knowledge point of view. How these results relate to previous research is 

detailed next. 

Engagement of the idea-bearers 

As mentioned in the beginning of this section, FS cases with highly-engaged and competent 

idea-bearers survive more often. The cases received the best scores in the variable Engagement 

and Competence when the business architects perceived that the idea-bearer looked like a 

passionate innovator: capable, motivated and committed to the projects. On the other hand, most 

of the cases in which the business architects judged Engagement and Competence as very low, 

were stopped before arriving to a successful exit. Many need-bearers have low engagement and 

do not wish to dedicate time, effort and resources to work with FS in the development of their 

ideas, even less to become entrepreneurs in the future. In the literature review it is elaborated 

how important are the motivation and commitment of innovators. Lettl et al. (2008, p. 230) 

expose how successful user innovators in medtech have Motivation induced by problem 

(indicated by Perceived problem and/or Dissatisfaction with existing solutions) and Intrinsic 

motivation (with indicators being that the user innovator considers the development of the 

innovation as Fun and/or a Hobby).  

 

Two aspects that should be included to measure more specifically the Engagement of the idea-

bearers are their environment and the opportunity cost of pursuing full-time the development of 

the innovation. Academic scientists and physicians have barriers to become entrepreneurs. First, 

it is not so well-regarded in their environment. O’Gorman et al. (2008) describe that university 

culture plays an important role in whether the scientist will pursue the innovation through 

entrepreneurship or not. Second, many scientists want to be scientists (Stern, 2004). Their 

professional vocation is a barrier for them to leave their jobs and pursue full-time the 

commercialization of their innovation. Furthermore, the opportunity costs of respected clinicians 

(doctors, surgeons etc.) is high: it makes sense that a devoted doctor or researcher will not leave 
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a steady, well-paid job to pursue the commercialization of an innovation that most likely will fail 

(Shah & Tripsas, 2012, p. 13) (Amit, et al., 1995). 

 

Shah & Tripsas also point that the user innovator’s perception affects their entrepreneurial 

engagement: if the user innovator considers the entrepreneurial activities like a hobby in their 

spare time and the profits as an extra source of income – rather than the primary source - the cost 

of opportunity decreases considerably (Shah & Tripsas, 2012, p. 14) and the user innovator is 

more likely to become an entrepreneur. Thus, the importance of the intrinsic motivation (a fun 

hobby and extra income but not the main way of living) of the idea-bearer is doubly supported 

(Shah & Tripsas, 2012, p. 14) (Lettl, et al., 2008, p. 230). 

Access to relevant resources 

The variable Access to relevant resources represents to what extent there is a critical need of 

resources such as equipment, labs and computers for the project’s execution, or if these assets 

must be hired or invested in. In the scatter plot of this variable most of the cases with low scores 

in Sample 1 disappear from Sample 2 and 3 (presents Behaviour II). That is, the cases with a 

clear lack of complementary resources from the beginning were terminated or archived before 

arriving to the exit phase. Their lack was a barrier that could not be crossed.  

 

In their theory of user entrepreneurship, Shah & Tripsas (2012) propose Access to 

complementary assets as a decisive factor for user innovators becoming entrepreneurs, 

supporting the findings of this thesis regarding the importance of the access to resources of the 

idea-bearers. Lett et al. (2008, p. 230) expose that one characteristic of users that develop 

successful radical innovations, specifically in the medtech field, is that they posses Resources for 

research. The authors also delve that indicators of this factor are having a team, research 

laboratories, budget and time. Comparing Lett et al. (2008) indicators with how FS scores the 

variable Access to relevant resources it is observed that, although FS considers the economic 

aspect and laboratories in this variable, they do not include specifically in this variable if the 

idea-bearers have time or a team. However, they include it in the variable Engagement. In FS 

criteria the variable Engagement takes into account if the idea-bearer is willing to dedicate time 

to the project or if they even have officially a part of their work schedule assigned to the FS case. 

It would be advisable to research if the time available must be added as an extra variable or as a 

specific part of the variable Access to relevant resources. 

Network 

In the FS model to evaluate ideas, the existing network is evaluated in the variable Relationship 

between academia, industry and hospital. Specifically, what is evaluated is if there are ties 

between researchers from the universities KTH and Karolinska Institute, established medtech 

producers and people working in hospitals such as the Karolinska University Hospital, the Astrid 

Lindgren Children Hospital or clinics for the care of the elderly. This variable considered if there 

was an existing network of people that had worked in joint projects before, or maybe were 

colleagues, friends, spouses or just acquaintances. In other words, there was already some 

relationship and trust to serve as a foundation and include them in the project. Sometimes the 

idea-bearers had already contacted potential industry collaborators before beginning to work 

with FS, in which case the idea would get a high score in the variable. The results of the three-

sample comparison (see Table 3 for variable 17) show that this variable affects the successful 

outcome of the cases, especially in the last phases of the execution (larger median difference 

from Sample 2 to 3 than in Sample 1 to 2).  

 

Lettl et al. (2008, p. 230) explains how Access to interdisciplinary know-how is a characteristic 

of radical innovators in medtech. In this sense, Flemingsberg is an ideal environment for the 

development of medtech innovations. There is a short distance between hospitals and universities 
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(Karolinska Hospital, KTH, SöHö), the Karolinska is a university hospital embedded in the 

Karolinska Institute and KTH has the KTH School of Medicine and Technique. Often alumni of 

KTH do their thesis in the Karolinska, such as in the Integrated Product Design department. 

Furthermore, there are many organizations that promote the collaboration, technology transfer 

and creation of networks between hospitals and universities such as KI Innovationsplatsen, KTH 

Innovation, CTMH, or Flemingsberg Science themselves. These organizations also collaborate 

with each other, referring projects that may be better suited for the other or being intermediaries. 

Shah & Tripsas (2012) propose that Informational advantages are a characteristic of user 

entrepreneurs, as they can indentify unique opportunities. This supports as well the importance 

of having well-connected idea-bearers: not only the needs and possible solutions they perceive 

will be more unique because of these Informational advantages, but also as a result they will 

have more entrepreneurial push to pursue the innovation. 

 

When the idea-bearer is not capable enough or is not willing to commit to the project, the 

business architects can find in their networks people with the ability to come up with a technical 

solution for the need, or an entrepreneur with business knowledge to drive the resulting new 

company. However, they face barriers to introduce them to the case’s project team. As they do 

not belong to the clinical environments such as the Karolinska University Hospital and 

Flemingsberg Science is recent and not so well known yet they have it more difficult to gain trust 

from need-bearers. For example, rejection and distrust for not belonging to the same university 

or clinic, a different language etc. These same barriers have been noted in the study made by 

CIMIT (Parrish & Newbower, s.f.) and more generally can be linked to the cross-functional 

teams barriers.  

Realistic project goals 

The cross-functional and high-performance teams’ theories can support as well the statistical 

positive results of the variable Realistic Project Goals. To rate this variable, FS considered if the 

project team had clearly defined project goals to arrive to the exit phase during the duration of 

the Kraftcentrum project. Establishing clear goals in a cross-functional team provides a common 

frame of reference, focuses the team’s efforts and constrains them within boundaries 

(McDonough, 2000).  

 

In FS the goals for each case were defined jointly by the team of business architect, idea-bearers 

and involved collaborators. The variable Realistic Project Goals also considered how realistic 

the expectations of the idea-bearers were. Clearly defined common goals adjusted to the time 

available, preferably reached by consensus, are vital to the evolution from a group of strangers to 

efficient team. Wheelan states that to create high-performance teams it is necessary to define 

clearly the mission and set clear expectations for group output, quality, timing, and pacing 

(Wheelan, 2010, p. 8). Wheelan also suggests that it is important to have measures of progress 

along the way for long-term projects and how important it is that the organization supports 

innovation. In high-performance teams members are clear and agree with the project goals, and 

accept their roles (Wheelan, 2010, pp. 10, 40). 

 

Thus, cross-functional team research supports that the variable Realistic project goals is relevant 

to the successful execution of the FS cases in their five-phase process. It must be noted too that, 

together with the variable Engagement, the variable Realistic project goals seems to be the one 

that predicts better the outcome, having the largest significant difference in medians in the three 

sample comparison (See Table 3). 

Correlations between engagement, resources, network, and realistic goals 

The study of the correlation of significant variables in Sample 2 (Table 4) suggests that there 

may be interplay between engagement and competence, resources, network, and realistic goals. 
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These correlations do not support Hypothesis 2 and are consistent with the characteristics 

described by Lettl et al. (2008, p. 230), as successful user innovators in medtech present the 

characteristics simultaneously.  

 

The opportunity cost of committing to the project and the degree of expertise should have an 

inverse correlation. Highly educated professionals would have a well-paid job difficult to 

abandon for economic reasons. But as exposed in the frame of reference, if the experienced user 

innovator has enough time to dedicate as a side project so they do not have to abandon their 

chosen job or renounce to a steady income (Shah & Tripsas, 2012), an organization that supports 

innovation (Wheelan, 2010) and is intrinsically motivated by the problem (Lettl et al., 2008), this 

opportunity cost barrier is surpassed.  

Benefit to society, caregiver, patient and relatives, and its relation to engagement 

The results of the four variables Benefit to society, caregiver, patient and relatives were that 

these variables did not predict the success of the FS ideas, as the values in the three sample 

analysis were statistically similar. One possible explanation is that they were not evaluated 

correctly. The potential positive effects are difficult to measure, especially for society. Plus, 

comparing cases from different medtech fields was an added difficulty. The potential impact of 

an idea in regenerative medicine is different from the impact of an innovation in medical 

imaging.  The fact that these variables all have very high values (high median and average) and 

low deviation makes it difficult to extract conclusions because the analysed raw data is too 

similar. It could be advisable in the future either to define more specifically the criteria for these 

variables (so the variance would be larger) or to take them away from the pre-qualification phase 

and analyse separately. 

 

However, these four variables do not behave exactly the same. In Sample 2 a correlation appears 

between the variables Engagement and Benefit to the caregiver, which does not appear for 

Benefit to society, patient or relatives. A plausible explanation is that the Benefit for the 

caregiver variable is much more directly linked to the intrinsic, problem-solving motivation of 

the idea-bearer: the caregiver is often the idea-bearer himself, and the more benefit to the 

caregiver (better processes, easier job, better diagnostic…) the more engaged they are. This 

explanation can be supported by von Hippel’s basic characteristic of lead user benefitting highly 

from the use of the innovation (von Hippel, 1986) and to Hienerth et al. (2007), that states that 

having lead users with direct use experience plus benefit through use of the innovations implies 

better concept generation. 

 

Thus, the more the solution is going to improve the job of the need-bearer, the bigger the 

engagement of the need-bearer. However, FS gave those four variables the same weight in the 

Pre-qualification phase. It would be advisable to take in consideration only the Benefit to the 

caregiver variable when adding the total score, or at least assign it more weight, so cases with 

more chances of engaged idea-bearers are prioritised.  

 

It must be noted that the results do not mean that idea-bearers do not care about the benefit to the 

patient or society. The average of the cases in that variable is very high. Besides, if FS focuses 

their efforts in developing high-risk products and services developed by idea-bearers with lead 

user characteristics it can revert to society positively. First, because user innovation has been 

proven to contribute to social welfare (Henkel & von Hippel, 2005) and be more radical 

(Hienerth, et al., 2007), and second because high-risk high-gain projects have the biggest 

potential to benefit patient and society (Parrish & Newbower, s.f.). 

Business potential variables 
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In general, the variables related to the idea-bearer (their engagement and competence, resources 

and network) show greater impact in the survival of the cases than the business potential 

variables. The variables Size of the project, Need and Possibility of protection have a non-

significant behaviour, and Short term, Long term, Market need, Interested industry part and 

Access to seed capital have an unclear behaviour (they have some effect in the early phases but 

are not decisive to finalise the case).  

 

One possible explanation is that FS business architects main expertise is in commercialization 

and their efforts are directed to cover the gap in the business-knowledge of idea-bearers. The 

business architects are a constant in every case, so this could explain why it looks like the non-

commercialization variables make a bigger difference in the survival of the different FS cases. It 

could be argued that some business architects will have more knowledge in some field or other, 

but each case has two business architects assigned (a responsible and a supporting one) so these 

differences are minimised. 

  

Another possible explanation is that the business architects have limited resources, technical and 

medical knowledge. Furthermore, they have to work with many cases in parallel. Consequently, 

idea-bearers have to give an important contribution in those aspects. What counts in the 

conclusion of each FS case is the sum and how knowledge, resources and networks of the team 

members (idea-bearers and business architects) complement each other. Business architects 

contribute with business knowledge and expertise. Their main resource is their work hours, 

which are limited because there are many cases. They have an existing network and create new 

bridges between university, academia and industry. The missing pieces have to come from the 

idea-bearers, so this could be why in the results the characteristics of the idea-bearers appear to 

be so important. For example, the business architects cannot get clinical patient data or 

laboratories. If this is a requirement for the project’s success and the idea-bearer does not have 

that access either, then it is highly unlikely that the case will have a successful outcome. 

Influence of the medtech field 

Finally, it must be added that the results of the descriptive exploratory analysis suggest that there 

are intrinsic differences according to medical field. Although the sample was not big enough to 

analyse separately the four fields that FS specializes (medical imaging, patient safety, 

regenerative medicine and distance healthcare) the differences in number of Inflow and Exit 

cases and descriptive statistic measures suggest that the cases should be judged by different 

criteria according to medical field. The reason for this would be that cases from one medical 

field typically get lower scores in some variables than others, having less Total Score in the Pre-

qualification and thus lower priority. This is the case of the regenerative medicine field, which 

on top of that begins the FS process with less incoming ideas. On the other side of the coin is the 

field patient safety: not only are this cases less complex but also there are many more Inflow 

ideas. Thus, this could explain the differences in the histograms (See Figure 12. Histogram with 

medtech field distribution and state of the cases). In addition, treating the cases as programs of 

projects with similar characteristics instead of isolated cases is CIMIT's proven procedure 

(Parrish & Newbower, s.f.). 
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5.2 Conclusions 

The improvement of the selection process is of vital importance. It could minimize false 

positives and negatives. False positives are a waste of FS limited resources. The work hours that 

the business-architects spent in a failed case could have been better employed in a case with 

better odds. False negatives are missed opportunities but, maybe more importantly, they risk 

disappointing possible innovators and discouraging them to try and pursue other ideas that they 

may have in the future. 

 

In the literature review we have built a theoretical framework that proves the benefits of user 

innovation and concretely lead users, with examples in the medtech field. The theoretical 

framework, the comparison to international reference projects such as CIMIT, and the 

quantitative analysis support that: 

 

 the variables directly connected to the idea-bearers’ characteristics (engagement, resources, 

network, and realistic project goals) are good predictors of the success of the FS cases. 

Furthermore, these variables are correlated. The results are in line with previous research on 

radical innovation in medtech (Lettl et al., 2008), theory of user entrepreneurship (Shah & 

Tripsas, 2012) and cross-functional, high-performance teams (McDonough, 2000)(Wheelan, 

2010) 

 the rest of the variables (Benefit to society, caregiver, patient and relatives, plus Business Potential 

variables), as currently evaluated, are not good predictors of the success of the cases. Their 

evaluation must be reconsidered, the options being eliminating them from the pre-qualification 

phase, improving the scoring criteria, or taking them into account in a different phase.  

   

 

Figure 18. Highly relevant factors in the success of Flemingsberg Science cases 
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6 Recommendations and future work 

This chapter presents a number of recommendations that Flemingsberg Science may consider to 
refine their model and processes.  

6.1 Recommendations 

In summary, it would be advisable for Flemingsberg Science: 

 to inspect closer the idea -bearers characteristics, especially engagement and competence, 

resources and network. Keep establishing clear project goals in each case team. 

 to include what lead user and user entrepreneurship research in medtech points about these 

characteristics and include new variables to evaluate in their selection process (intrinsic 

motivation, multidisciplinary skills, informational advantages, opportunity cost) 

 to separate the cases according to medical field and treat them as programs. 

 to create a system for organized data gathering of the cases, that facilitates filling 

documentation about every idea and innovator. It could improve the follow-up of exited and 

archived cases, and facilitate further academic research. 

6.2 Future work 

Lead user characteristics and theory of user entrepreneurship 

In the literature review it has been explained how users innovate, especially in medtech. Some of 

these user innovators are also lead users, because their strong unsatisfied need motivates them to 

develop new solutions. It also makes them more prone to detect useful information relevant to 

the development and to acquire knowledge from other disciplines that may serve them. Lead 

users that innovate have bigger technological and economic impact, and their ideas are more 

marketable. Concretely, the indicators for radical lead user innovators in medtech proposed by 

Lettl et al. (2008) and the theory of user entrepreneurship by Shah & Tripsas (2012) could be 

used to refine the variables used by FS to prioritise their cases in the Pre-qualification phase. 

 

Flemingsberg Science may spot as early as possible idea-bearers with lead user characteristics, 

such as intrinsic motivation, multidisciplinary expertise, organizational support or openness to 

new technologies. It could also evaluate factors that surface entrepreneurial character, such as 

information advantages and the opportunity cost of leaving their job. Adding these new factors 

could imply selecting and prioritising innovators with better chances for the development and 

commercialization of successful ideas.  

 

In the three sample comparison each variable was studied independently. The appearance of 

correlations would make desirable to study in the future cases, ideally with a larger sample, if the 

positive effect of the relevant factors (engagement, resources and networks of the idea-bearers, 

plus clear project goals) when appearing together is bigger than the sum of the individual 

positive effects.  

Lead user method and the Fleminsgberg model 

Flemingsberg Science uses a methodology with similarities to the lead user method to find needs 

and idea-bearers, such as scouting, pyramiding, idea competitions, direct referral from experts 

and university transfer offices (such as KI Innovationsplatsen or KTH Innovation). The 



51 
 

description of the Flemingsberg model, the literature review and the results of the quantitative 

analysis are in line with lead user previous research.  

Differences according to medtech field 

The intrinsic differences among cases in the same medtech field must be looked into. On the one 

hand, adapting the judging criteria to keep a balance of total numbers of cases from a medical 

field. On the other hand, considering treating them as whole programs with similar 

characteristics and synergies instead of isolated projects, as CIMIT does with proven effects. 

The role of new technologies in medtech NPD 

An interesting aspect that was detected in some cases was the role of new technologies and IT in 

the clinical environment of the Karolinska University Hospital. It was observed that many 

problems had been detected thanks to the introduction of digital systems in healthcare processes 

that used to be done manually. 

In other cases, the boom of mobile applications had made possible simple solutions for already 

detected problems, speeding processes and improving organization between patients and 

healthcare providers.  

It has already been noted that multi-training, programming skills for example, was an indicator 

of the user having lead user characteristics. It would be interesting to observe if this keeps being 

relevant: now most of the people use constantly smart-phones and PC's and the usability has 

quite closed the gap between the technology-savvy and normal users. 

It would be interesting to observe the different characteristics of the development between 

products and IT services in Flemingsberg Science. 
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