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Management summary
Introduction
Governments are decreasing the allocation of resources to research and are pressuring universities to
take part in technology transfer activities for economic development. This leads to an increase in
initiatives undertaken by universities to enhance the commercial exploitation of research and to create
an entrepreneurial climate (Baldini, Grimaldi & Sobrero, 2007). Maastricht Instruments (MI) is an
engineering company located on the Maastricht Health Campus. It is an essential partner of “IDEE”
(Instrument Development Engineering & Evaluation) of the MUMC+ (Maastricht University Medical
Centre). IDEE develops technical equipment that enables new possibilities for education, research and
patient care of the MUMC+. Its main customers are researchers of the MUMC+. MI has a contract with
the MUMC+ that allows them to valorise devices and software of IDEE. The main clients of MI are
researchers from other universities or institutes. MI wants to become more proactive towards
valorisation. At this moment it relies on engineering orders from external companies, which is a reactive
way of earning revenue and is therefore no guarantee for continuity. However, MI’s business
development team has no clear overview of current valorisation projects in the portfolio. Due to this, MI
has difficulties predicting which IDEE projects have the most valorisation potential. In addition, MI has
limited insight in status of the valorisation projects and what activities should be done for the project to
move to the next phase successfully. MI did research on how to create structure and get a clear
overview for the current and future projects. The conclusion of this research was to introduce a StageGate® system. It is however unclear for MI how such a Stage-Gate® system has to be tailor made for its
specific context and how this can be implemented. As such, the objective of this master thesis is to
answer the following research question: How does a new Stage-Gate® design for managing the
valorisation process at Maastricht Instruments look like and how to implement it?

Theoretical analysis
The problem definition stated that MI has: (1) an ad-hoc way of working resulting in too many small
projects for the limited resources available, (2) difficulties predicting which IDEE projects have the most
valorisation potential, (3) no clear overview of the status of current valorisation projects in the portfolio.
Too many projects for the limited resources available, poor project prioritization, poor data on projects
or poor jobs done on projects are caused by having: (1) a lack of resources for new products, (2) no
portfolio management process, (3) no new product process in place. Cooper, Edgett and Kleinschmidt
(2000) argue for the implementation of a Stage-Gate® system integrated with portfolio management. A
framework was derived from theory that guides in designing a Stage-Gate® model appropriate for
technology development and which is integrated with portfolio management. Three factors are
important in this framework: (1) the type Stage-Gate® model to be used, (2) the goal to be achieved
with portfolio management, (3) the integration approach for integrating portfolio management with
Stage-Gate®.
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Empirical analysis
Two units were subject to analysis. The first was the current valorisation process. The process consisted
of different stages in which activities were listed. The second unit of analysis was the cooperation
between IDEE and MI. It followed that IDEE and MI had different kind of customers and therefore
different goals. Therefore, it is difficult to integrate MI’s business activities with IDEE’s technical
activities. Still, MI wanted to gain better insight in which IDEE projects have high valorisation potential
early in the process and therefore business activities should be conducted in parallel with IDEE’s
technical activities. The diagnosis included the comparison of the current valorisation process with the
Stage-Gate®TD model described by Cooper (2006) which is most appropriate for managing technology
development. It became clear that certain business activities were not conducted during this process.
The following conclusions can be drawn. During the solution stage a patent and IP search and a
competitive alternatives assessment should be conducted. During the proof of principle stage a
potential impact assessment should be undertaken and a partnership should be developed. Partnership
development is now being conducted during the detailed (or validation and try-out) stage. This should
be done one stage earlier. During the validation and try-out stage market, manufacturing and impact
assessments should take place. All technical IDEE activities are being done in the same way and on the
same time as is proposed in the literature. The conclusion that can be drawn from this is that IDEE has a
good working process when comparing it to the technology development process described by Cooper
(2006). However, the feasibility study and risk analysis are not always conducted by IDEE. The reason is
that the customer has to pay for this. If the customer does not want to pay for a feasibility study or risk
analysis it will not be performed.

Object design
Figure 0.1 presents the object design. This process follows the Stage-Gate®TD process described by
Cooper (2006). In the previous process, MI’s business development team started with conducting
business activities after the IDEE process had finished. Now the business activities are conducted in
parallel with IDEE’s activities. The intensity with which business development (BD) activities are
conducted progresses during the process. The activities for each stage are listed in Table 0.1.

Figure 0.1

Object design
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Table 0.1
Overview of activities per stage

Stage

Activities IDEE
Scouts

Idea generation

Scientists;
Leads and
potentials

1. Project
scoping

2. Development
& Roadmapping

Activities IDEE/MI engineers

Activities Business Developers

Technical literature search;
Risk analysis;
Feasibility study;
Resource gap identification;
Forward plan;
Prototype development;
Resource needs identification

Patent and IP search;
Competitive alternatives
assessment

3. Try-out

Potential impact assessment;
Partnership development;
Patenting;
Roadmap business case (i.e.
implementation business case)
Flyer development;
CE (and/or FDA)
documentation;
Market, manufacturing and
impact assessments;
Further partnership
development

Realization design
The eight step model guiding organizations through change by Kotter (1995) is integrated with StageGate® implementation tips by Jones and Edgett (2001) and results in an implementation plan.

Conclusion
The new Stage-Gate® process brings structure and creates a clear overview of projects. Due to
this it might be possible to be able to rely on valorisation projects in future instead of on
external orders.
MI is a small company and the Stage-Gate® system will merely be managed by three people. It
might therefore be possible that the process is too complex.
MI and IDEE have different goals which makes it difficult to use one Stage-Gate® approach for
the two companies.
The rate of success will partly depend on IDEE’s vision. First the two business models of MI and
IDEE should be understood well before one Stage-Gate® approach can be used for the entire
organization which can result in higher success rates.
iv
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1.

Introduction

This Chapter introduces the master thesis. This project focused on the design of a Stage-Gate® system
and implementation plan for Maastricht Instruments. This Chapter is structured as follows. Firstly, the
theoretical background is discussed. Secondly, the empirical context is described. Thirdly, the problem is
defined. Fourthly, the research objective is discussed and finally the structure of this report is described.

1.1

Theoretical background

Governments are decreasing the allocation of resources to research and are pressuring universities to
take part in technology transfer activities for economic development. Therefore, increasing initiatives
are undertaken by universities to enhance the commercial exploitation of research and to create an
entrepreneurial climate (Baldini, Grimaldi & Sobrero, 2007). The faster universities are able to
commercialize their inventions, the larger their revenues and amount of spin-off ventures are (Baldini,
2010). The researcher’s perception of technology commercialization outcomes varies by research area
(Owen-Smith and Powell, 2001). Physical scientists have typically inventions regarding improvements on
existing products or processes. They see patenting as a way to develop relationships with companies
and do not expect personal gain from licensing. However, life scientists, whose inventions are typically
medical devices, rather search for the best partner that can develop and market the technology.
Although such a partner is in an ideal situation being between a technology push coming from life
scientists and an increasing demand for healthcare solutions coming from the market (Santos et al.,
2012), they often have limited resources available. It is important that these limited resources are
allocated to the right projects. Due to the need for proper resource allocation in combination with rapid
increase of new technologies, a careful planning and strategy-setting, coordinated decision making and
a consistent, rigorous business process are needed (Pietzsch et al., 2009). Stage-Gate® is a popular
method for achieving this and most large new product development (NPD) companies are using it today
(Cooper & Edgett, 2012). However in fragile technology development environments like universities,
using an ordinary Stage-Gate® system is inappropriate (Cooper, 2006). It is therefore important to
understand how Stage-Gate® should be used in these fields.

1.2

Empirical context

Maastricht Instruments (MI) is an engineering company located on the Maastricht Health Campus. MI
originated from “IDEE” (Instrument Development Engineering & Evaluation) of the MUMC+ (Maastricht
University Medical Centre). IDEE has to be introduced first in order to understand the role of MI. IDEE is
an essential partner of MI. Together, they share the same pool of engineers. IDEE consists of
approximately thirty professionals who develop technical equipment that enables new possibilities for
education, research and patient care of the MUMC+. IDEE is 100% part of the MUMC+ and its main
customers are researchers of the MUMC+. IDEE works on a project basis with subsidized rates. IDEE
adapts its technology to the needs of the researcher which makes its equipment different from
commercial available equipment for which the researcher has to adapt its research according the
specifications. Therefore, products of IDEE are mostly suitable for the niche market only. The
development of IDEE ends with a proof of concept (i.e. a working prototype).
1

The devices IDEE develops play an important role for the business model of MI as they represent a large
source of new innovations for MI. The main clients of MI are researchers from other universities or
institutes. As researchers write publications and visit conferences, other researchers might become
interested in the equipment developed by IDEE. IDEE, as part of the university, will not sell products,
because they cannot assure themselves for liability. This is one of the main reasons why MI was
founded. MI consists of 13 professionals at this moment. Its engineers transform IDEE’s proof of
principles into robust and reliable prototypes. MI has a contract with the MUMC+ that allows them to
valorise (turning knowledge or technology into commercially feasible products) devices and software of
IDEE. A part of the profit of MI has to flow back to IDEE and the collaborating research department. The
entanglement of IDEE and MI regarding personnel is presented in Appendix A. Figure 1.1 gives a
schematic representation of how the different divisions are embedded and cooperate with each other.

Figure 1.1

Schematic representation of the different organizations

The two arrows between IDEE and MI, shown in Figure 1.1, represent MI’s two main business models.
The first model represents valorisation. In this model, MI sells prototypes originated at IDEE within the
niche market to universities, institutes and companies. As stated before, the engineers of MI develop
these prototypes towards a more robust and reliable product. Often, the prototype undergoes some reengineering, because of special wishes and/or requirements of its clients. However, MI will not sell
products on a large scale. MI does not have a sales department or a service department. It also does not
have experience with production techniques on a large scale. Therefore, MI tries to generate revenue by
out-licensing the technology, creating a joint-venture for further development or by means of a start-up.
The second model represents external orders. In this model, an external client asks for a completely new
product that was not previously developed by IDEE. Then, MI offers not only the technical development
of the product, but offers the validation of the technology as well. MI acts as the main contractor and
will use the corresponding research department or clinical groups as sub-contractors.
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1.3

Problem definition

At MI, the first business model, valorisation, currently receives much attention. Based on an intake
meeting with the team leader of the Mechatronic Design & Prototyping Department of MI, a second
meeting with the director of the business development team together with a business developer, and a
third meeting with two business developers, it followed that MI wants to become more proactive
towards valorisation for several reasons. Firstly, the second business model, receiving external orders,
shows a reactive way of earning revenue and is therefore no guarantee for continuity. Secondly, The
Maastricht Valorisation Campus is being founded in order to streamline all valorisations at the MUMC+
and its surroundings. It is aiming for MI to valorise all developments regarding devices and software of
the MUMC+.
However, thirteen employees, of which only 3 business developers who manage the valorisation
process, cannot develop and valorise the ideas of hundreds of researchers. It is wise to focus on
potential successful valorisation projects and leave the weak ones out. However, MI’s business
development team has no clear overview of current valorisation projects in the portfolio. Due to this, MI
has difficulties predicting which IDEE projects have the most valorisation potential. In addition, MI has
limited insight in status of the valorisation projects and what activities should be done for the project to
move to the next phase successfully. A business developer within MI did research on how to create
structure and overview for the current and future projects. The conclusion of this research was to
introduce a Stage-Gate® system. As this business developer who did the research and was
knowledgeable about Stage-Gate® left the company shortly after the research had finished, it is now
unclear for MI how such a Stage-Gate® system has to be tailor made for its specific context and how this
can be implemented.

1.4

Research objective

The objective of this master thesis is to design a Stage-Gate® system for MI in order to manage the
valorisation process more effectively and efficiently and to give advice on how to implement this in the
organization. As such, the master thesis will seek to answer the following research question:
How does a new Stage-Gate® design for managing the valorisation process at Maastricht Instruments
look like and how to implement it?

1.5

Structure of report

This report follows the problem solving cycle described by van Aken, Berends and van der Bij (2012),
which is described in chapter 2. This first chapter introduced the master thesis. The remainder of this
report is structured as follows. chapter 2 describes the methodology that was used for this project. The
analysis includes both a theoretical and an empirical analysis. The theoretical analysis is discussed in
chapter 3. The empirical analysis and diagnosis is described in chapter 4. The solution design consists of
both the object design and the realization design. Chapter 5 includes the object design. The realization
design is provided in chapter 6. Finally chapter 7 presents the conclusions.
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2.

Methodology

This chapter discusses the methodology that is used for this master thesis. The problem solving cycle
(Figure 2.1), described by van Aken, Berends and van der Bij (2012) acted as the main methodology. This
problem solving cycle is driven by the needs arising when a company has a business problem. This
method is used because the purpose of this project is to solve a business performance problem in the
material world of action. It is aimed at actual change and improvement in this material world (van Aken,
Berends and van der Bij, 2012). The problem solving cycle consists of five steps. These are problem
definition, analysis and diagnosis, solution design, intervention, and learning and evaluation. In the
remainder of this chapter, each step is described.

Problem
definition

Learning and
evaluation

Intervention
Figuur 2.1

2.1

Analysis and
diagnosis

Solution
design

Problem solving cycle (van Aken, Berends & van der Bij, 2012)

Step 1: Problem definition

The first step of this problem solving cycle was structuring the identified business problem that resulted
in a problem definition. As already mentioned in chapter 1, the problem was defined as follows:
MI’s business development team has no clear overview of current valorisation projects in the portfolio.
Due to this, MI has difficulties predicting which IDEE projects have the most valorisation potential. In
addition, MI has limited insight in status of the valorisation projects and what activities should be done
for the project to move to the next phase successfully. MI wants to create structure and overview for the
current and future projects by introducing a Stage-Gate® system. It is however unclear how such a StageGate® system has to be tailor made for MI’s specific context and how this can be implemented.
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2.2

Step 2: Analysis and diagnosis

The second step of the problem solving cycle is the analysis and diagnosis of the problem. A diagnosis
should be based on both a theoretical analysis and an empirical analysis (Aken, Berends and van der Bij,
2012). Before the empirical analysis took place, the main research question
- How does a new Stage-Gate® design for managing the valorisation process at Maastricht
Instruments look like and how to implement it? was answered from a scientific literature perspective. This theoretical analysis answered the following
sub two questions:
1) How can Stage-Gate® be used for technology development projects?
2) How can Stage-Gate® be implemented in a company?
These questions provided several different theoretical answers. In order to answer the main research
question for MI’s case specifically, the empirical analysis focused on the following four sub questions:
3)
4)
5)
6)

How is the valorisation process currently organized at MI?
What are the bottlenecks in this process?
How to improve the current process into a Stage-Gate® process?
How can the new Stage-Gate® process be implemented at MI?

2.2.1 Theoretical analysis
As MI is a company in the medical device industry, the initial literature search synthesized findings from
the theoretical fields “medical device development” and “Stage-Gate®” and resulted in a conceptual
Stage-Gate® model for managing the development process of medical devices. This conceptual model
described the entire process from fundamental research till market introduction. However, during the
master thesis project, the focus had to shift towards the technology development part of the model
which was only a small part of the model. In order to design a Stage-Gate® model that was appropriate
for MI, a more thorough literature search gained a better understanding of technology development.
This second literature review resulted in a theoretical framework that acted as a guide for the final
object and realization design. The protocol described by van Aken, Berends and van der Bij (2012) was
used to systematically analyze the literature, integrate insights and assure quality.
2.2.1.1 Protocol
Search strings like “Stage-Gate®”, “new product development”, “medical device development”,
“technology development”, “portfolio management”, “change management”, and “implementation”
were used. ABI INFORM was taken as the main search engine. If no full text was available, other
databases like JSTOR, ScienceDirect, Wiley InterScience and scholar.google.nl were applied. In addition
the Eindhoven University of Technology library and Maastricht University library were used. Moreover,
the Journal of Product Innovation Management, Research Technology Management, Journal of
Marketing and the Journal of Operations Management acted as a basis for finding more highly rated
articles. Based on the abstracts a selection of mostly scholarly and peer-reviewed articles was gathered.
5

However, as the objective was to design a Stage-Gate® model also work in lower rated journals could be
used (Aken, Berends and van der Bij, 2012). Most articles were found in the above described way. An
alternative method known as the snowball-method was used to find more specific work by searching
through references (Van Aken, Berends & van der Bij, 2012). Knowledge was extracted and synthesized
by comparing, distinguishing and listing data.
2.2.2 Empirical analysis
In order to conduct the empirical analysis, the embedded single case design was used. One rational for
using the single design is that it concerned a unique case (Yin, 2009) because the structure in which IDEE
and MI cooperate is quite unique. Another rationale is that this design could concern a representative
case with the goal to acquire the circumstances and conditions of a commonplace situation. Although
the cooperation between MI and IDEE is unique, the process might have looked similar to ordinary new
product development (NPD) processes being used in other firms. An embedded case study means that
within the single case attention is paid to different units of analysis (Yin, 2009). This single case
concerned the current valorisation process in the context of IDEE and MI. Table 2.1 provides an
overview with important aspects of the empirical analysis. The empirical analysis maps out the current
process, validates the problem definition, finds causes for this problem and validates these causes (van
Aken, Berends & van der Bij). In order to do this, one should determine the embedded units of analysis
within the single case, the sources for data collection and the method for analysis and diagnosis.
Moreover, it is important to assure for quality of the research (van Aken, Berends & van der Bij, 2012;
Yin, 2009).
Table 2.1
Empirical analysis overview

Embedded unit of analysis

Data collection

Stages and activities

12 interviews;
Documents;
Observations during project leader meeting, project meeting,
brainstorm sessions
12 interviews;
Documents;
Observations during project leader meeting, project meeting,
brainstorm sessions

Cooperation between IDEE and MI

2.2.2.1 Embedded unit of analysis
Within IDEE’s and MI’s context, the case studied was the current valorisation process. Two units of
analysis were embedded in this case. Firstly, the stages and its activities of the current valorisation
process. Secondly, the cooperation between IDEE and MI.
2.2.2.2 Data collection
To check the validity of the problem definition, to be able to construct the current valorisation process
and to list the design requirements for the object design, information had to be collected (van Aken,
6

Berends and van der Bij, 2012). Different sources of data were used. Firstly, orienting and semistructured interviews provided insight into the current valorisation process and in the cooperation
between IDEE and MI. The main objective of the interviews was to be able to construct the current
valorisation process of the company, to divide this process into different stages, to list the activities per
stage, to mention by whom these activities were conducted and to list the bottlenecks in this process.
This was necessary to compare the current valorisation process with the ideal Stage-Gate® process from
literature. The semi-structured interviews were very open-ended and the interviewees were given the
time to describe the whole process from their perspective. As each interviewee described the process
from their own perspective, different problems could be noticed in different parts of the process
dependent on that part of the process that was most relevant for the specific interviewee. For example,
interviewees from IDEE mentioned different problems than interviewees from MI. To limit response bias
and inaccuracies, interviewees with different backgrounds, roles and hierarchical levels were selected.
This means that employees and team leaders or directors from both IDEE and MI were asked to describe
the process, cooperation between IDEE and MI and to mention bottlenecks in this process from their
point of view. In addition, the managing director of IDEE and MI was interviewed to get insight in the
overarching process and problems. In total 13 interviews were held with 8 key stakeholders. Some
interviewees were interviewed more than once in order to get more detailed information. For example,
the first interview with the managing director of IDEE and MI led to a description of the process from
idea generation to market introduction. In the second meeting different projects that had already gone
through the entire process were discussed. Each interviewee was asked to answer questions regarding
the valorisation process and the collaboration between IDEE and MI. In addition, the interviewees were
asked to describe what they thought could and must be achieved when a Stage-Gate® system was going
to be implemented. In Appendix B, the interview guidelines can be found. Appendix C gives an overview
of the interviews. Secondly, documents were collected from stakeholders and interviewees. These
documents included descriptions of the different meetings held in the organization, descriptions of roles
and responsibilities, lists of leads and potentials (ideas that might lead to projects), business cases of
different valorisation projects and documents with future directions. Finally, direct observations were
made by attending project leader meetings and project meetings and participant observations were
made by participating in two brainstorming sessions. One session was on causes of exceeding budget
and lead-time in projects in which all employees participated. The second was a brainstorm session with
the business development team on causes of having no structure and too much ad-hoc work. To
summarize, data was collected from interviews, documents , though direct observation and participant
observation.
2.2.2.3 Data analysis and evaluation
The analysis was an iterative process. Each interview resulted in a process description with stages and
activities. These description were compared with each other in order to construct the entire process.
This constructed process was discussed separately with different key stakeholders like the team leader
of mechatronics, the adjunct head of IDEE, the internal and external business developers and the
managing director of IDEE and MI. This resulted in a final description of the current process and was
validated by the managing director of IDEE and MI, the internal and external business developers and
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the head of business development. Later it was validated separately by the adjunct head of IDEE. Several
problems that were mentioned during the interviews regarding the process and the cooperation
between IDEE and MI could be generalized and these generalized problems were described in literature.
More specific, Cooper, Edgett and Kleinschmidt (2000) mentioned that problems, that many companies
and MI faced as well, were caused by having a lack of resources, no portfolio management system in
place and having no new product development process. The problems mentioned by several
interviewees could therefore be validated by the model that was presented by Cooper, Edgett and
Kleinschmidt (2000). In order to solve these problems, Cooper, Edgett and Kleinschmidt (2000) argue for
a Stage-Gate® system integrated with portfolio management. Therefore, the Stage-Gate® model from
literature that fits technology development best was used to evaluate the current valorisation process.
Activities that have to be conducted during each stage of the Stage-Gate® model were compared with
the activities being conducted at each stage of the current process. This led to points of improvement.
Design requirements needed for designing the Stage-Gate® model were gathered through the
interviews with the internal and external business developer.
2.2.2.4 Quality
In order to assure the quality of the empirical analysis, four widely used tests were used (Yin, 2009).
Table 2.2 provides an overview of these four tests. Per test, Yin (2009) gives advice on specific tactics
and shows in which research phase these tactics take place. Table 2.2 also shows how these tactics were
actually used during the empirical analysis.
Table 2.2
Case study tactics for four design tests adapted from (Yin, 2009)

Test

Tactic advised

Phase

Tactic that was used

Construct
validity

Use multiple sources of evidence;
Establish chain of evidence;

Data collection;
Data collection;

Have key informants review draft
report

Composition

Internal
validity

Pattern matching

Data analysis

External
validity

Use theory

Research
design

Interviews, documents, observation.
Mention sources in report, database
shows date and time of data
collection.
Analysis, evaluation and report
reviewed by company and
university supervisor and key.
Clear research framework from
theory;
Interviewees from different
hierarchical levels and departments
(from MI and IDEE).
Compare the company’s current
process with the ideal process
described in literature.
Use specific folder to save
interviews and documents.

Reliability Use protocol and develop study
database

Data collection;
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Construct validity is the first test. This test identifies correct operational measures for the concepts
being studied (Yin, 2009). Three tactics were used to achieve this. Firstly, multiple sources of evidence
were used. During the data collection phase, evidence was gathered from interviews, documents,
through observation by attending certain meetings and by asking employees for specific information
when this was missing. Secondly, a chain of evidence was established by mentioning sources in the
report and by keeping a database with the date and time of the evidence being collected. Thirdly, the
draft report was reviewed by the two university supervisors and the company supervisor. The second
test is internal validity, used to establish a causal relationship whereby certain conditions lead to other
conditions. The tactic that was used for this test was pattern matching, in which an empirically based
pattern is compared with a predicted pattern. A clear research framework from theory was developed
based on a model from Cooper, Edgett and Kleinschmidt (2000). This model showed that the problem
definition (lack of structure and overview of projects) could be the result of having a lack of resources,
no portfolio management system in place and having no new product development process. Cooper,
Edgett and Kleinschmidt (2000) argue for a Stage-Gate® system integrated with portfolio management.
Therefore, a theoretical framework was developed to design an appropriate Stage-Gate® model to
manage technology development that was integrated with portfolio management. The empirically
based patterns derived from several interviewees from different departments coincided with the
predicted pattern described in literature which strengthened the internal validity. External validity
defines the domain to which a study’s findings can be generalized. The tactic used for this is to compare
the company’s current process with the appropriate Stage-Gate® model described in literature. The
research is reliable when the operations of the study can be repeated with the same results. Two tactics
were used to ensure reliability of the research. Firstly, a case study protocol was used. Secondly, a case
study database was developed for future retrieval. So, the four tests, construct validity, internal validity,
external validity and reliability, have been used to ensure for the quality of the research.

2.3

Step 3: Solution design

The third step in the problem solving cycle was the solution design. According to Van Aken, Berends and
van der Bij (2007), designing involves the making of both:
1) an object design: the model of the system to be realized
2) a realization design: the model describing the process through which the object design is to be
realized
The object design tackles the most important causes. In order to be able to design a Stage-Gate® model
for MI’s specific context, the theoretical framework that resulted from the literature study was used as a
guide and choices were based on the design requirements mentioned during the interviews with the
internal and external business developer and by direct observation. The realization design discusses how
the newly designed Stage-Gate® model can best be implemented within MI. This realization design is
also guided by a framework developed in the theoretical analysis.
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2.4

Step 4 and 5: Intervention, learning and evaluation

The last to steps in the problem solving cycle are intervention and learning and evaluation. However,
this master thesis project ends after the design phase due to the limited time set for the master thesis.
The end result is the realization design with which MI is able to implement the changes. It is MI’s task to
evaluate the new solution in order to decide whether the new design has the desired effect. If not, the
problem solving cycle can be repeated.

2.5

Conclusions

This chapter discussed the problem solving cycle by van Aken, Berends and van der Bij (2012) which
acted as the main research methodology. This cycle consists of five steps. Due to the limited time set for
the master thesis project, only the first three steps of this problem solving cycle were conducted. In
order to ensure for research quality, construct validity, internal validity, external validity and reliability
were taken into account. Within the first step the problem was defined. This problem could be
validated by a theoretical model that was presented by Cooper, Edgett and Kleinschmidt (2000). In order
to solve these problems Cooper, Edgett and Kleinschmidt (2000) argue for a Stage-Gate® system
integrated with portfolio management. The second step described the diagnosis which was based on a
theoretical analysis and an empirical analysis. The initial theoretical analysis resulted in a conceptual
Stage-Gate® model for managing the entire development process of medical devices. However, during
the research project, the focus had to shift towards the technology development part of the model
which was only a small part. A more detailed literature search was conducted on the technology
development part and resulted in a theoretical framework that guided in the design of a new StageGate® system and implementation plan. The results of the theoretical analysis are described in chapter
3. For the empirical analysis, the embedded single case design was used. Within IDEE’s and MI’s context,
the case being studied was the current valorisation process. Two units of analysis were embedded in this
case which were the stages and activities of the current valorisation process and the cooperation
between IDEE and MI. Data was collected from interviews, documents, direct observation and
participant observation. This empirical analysis was an iterative process. The current process description
that followed from interviews was validated by five key stakeholders with different backgrounds. This
empirical analysis is described in chapter 4. The last step conducted in the problem solving cycle
included an object and realization design. The theoretical framework that resulted from the literature
study and design requirements that followed from interviews and direct observation were the basis of
the object design. This design is presented in chapter 5. The realization design was also guided by a
framework developed in the theoretical analysis and is outlined in chapter 6.
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3.

Theoretical analysis

Chapter 3 and chapter 4 describe the analysis and diagnosis step of the problem solving cycle. According
to van Aken, Berends and van der Bij (2012), a diagnosis should be based on both a theoretical and an
empirical analysis. First the theoretical analysis is discussed in this chapter. Then the empirical analysis
and the diagnosis are described in chapter 4.
The objective of the initial literature review that was conducted before the empirical analysis took place
was to design a conceptual Stage-Gate® model for managing the idea-to-launch process of medical
devices. In order to achieve this, theoretical perspectives from two fields were taken. The first
theoretical field was “medical device development”. Using theory on medical device development gave
better insight in how different regulatory systems work in different parts of the world when bringing
medical technologies to market. Models from different authors describing the development process of
medical devices were combined and transformed into one theoretical model. Activities and best
practices found for this process in literature were listed. The second field of theory focused on StageGate® processes. Also for Stage-Gate® processes, activities and best practices were listed. The findings
from both theoretical fields were compared with each other. This resulted in a conceptual Stage-Gate®
model for managing the idea-to-launch process of medical devices. This model is presented in Appendix
D in which also a short description of this model is given. This conceptual model was very detailed and
was designed to manage the whole medical device development process from basic research till post
market monitoring. From the empirical analysis followed that IDEE and MI only go through stage B
which is translational research. After translational research, the prototype is handed over to external
parties that start making a market ready product out of the technology. The encircled box in the
conceptual model in Appendix D, “translational research” had to be studied in more detail as IDEE and
MI only operate in this stage. This led to a second theoretical analysis which is described in this chapter.
The theoretical analysis in this chapter starts with a theoretical validation of the problem definition. This
problem definition stated that MI’s business development team had no overview of projects and no
structure to manage projects in a more effective and efficient way. By becoming more proactive
towards valorisation, MI will not have to fully rely on external orders anymore as these are no guarantee
for continuity. This problem definition can be divided into three parts. MI has:
an ad-hoc way of working resulting in too many small projects for the limited resources available
difficulties predicting which IDEE projects have the most valorisation potential
no clear overview of the status of current valorisation projects in the portfolio
Because of this, MI wanted to implement a Stage-Gate® system. Therefore this theoretical analysis
describes a framework that acted as a guidance for designing an appropriate Stage-Gate® model for
technology development in translational research and so answers the sub question "How can StageGate® be used for technology development projects?” Then another framework is developed that can
guide in designing an implementation plan. This framework answers the sub question “How can StageGate® be implemented in a company?” Finally conclusions are drawn.
11

3.1

Theoretical validation of the problem definition

Cooper, Edgett and Kleinschmidt (2000) argue that too many small, low value projects for the limited
resources available (MI has an ad-hoc way of working resulting in too many small projects for the limited
resources available), poor project prioritization (MI has difficulties predicting which IDEE projects have
the most valorisation potential), poor data on projects or poor jobs done on projects (at MI this is having
no clear overview of the status of current valorisation projects in the portfolio) are caused by having:
a lack of resources for new products
no portfolio management process
no new product process in place
This is represented in Figure 3.1. In order to solve these problems, Cooper, Edgett and Kleinschmidt
(2000) argue for the implementation of a Stage-Gate® system integrated with portfolio management.
There are however many different kinds of Stage-Gate® models. It is therefore important to know which
Stage-Gate® system is most appropriate for technology development projects. In addition, portfolio
management can be used for several different goals. To achieve each goal, different methods can be
used. It is necessary to gain insight in the methods that can be used for achieving these goals. Finally,
when integrating portfolio management with Stage-Gate®, different approaches can be used. Together,
these elements can form a theoretical framework to be used as a guide for designing a company specific
Stage-Gate® model. This framework is described next.

Figure 3.1

Causes of the problem statement (Cooper, Edgett and Kleinschmidt, 2000)
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3.2

Theoretical framework

Figure 3.2 presents the framework that can help in designing a Stage-Gate® model appropriate for
technology development and which is integrated with portfolio management. Three factors are
important in this process. Firstly, the appropriate Stage-Gate® model to be used. Secondly, the goal to
be achieved with portfolio management. Thirdly, the integration approach for integrating portfolio
management with Stage-Gate®. These are described next.

Figure 3.2

Theoretical framework for guiding the design phase

3.2.1 Appropriate Stage-Gate® model for technology development
According to Cooper (2006) the term technology development (TD) refers to a special class of
development projects where the deliverable is new knowledge, new technology, a technical capability,
or a technological platform. These projects include fundamental research projects, science projects,
basic research, and often technology platform projects. In many cases these lead to commercial
projects, new product or new process development. Cooper (2006) argues that traditional techniques,
such as ordinary Stage-Gate® with elaborate checklists, scorecards, deliverable lists and financially based
go/kill criteria are inappropriate for such projects for several reasons. Firstly, traditional NPD processes
are designed for well-defined and predictable projects. TD projects are high in risk, have many
unknowns and technical uncertainties. Secondly, traditional NPD processes require a full business case,
financial analysis and commercialization plan before heavy commitments are made. With TD projects,
the commercial potential are often unclear, especially at the start of these projects when these
commitment decisions are needed. Thirdly, many activities required for NPD processes in most
companies do not fit TD projects. Standard required tasks such as a competitive analysis, voice of
customer work, and defining the product benefits to the user cannot be undertaken when the market is
unknown. Finally, go/kill criteria used to rate and prioritize development projects in most company's
Stage-Gate® systems assume projects that are fairly well defined. Cooper (2006) therefore describes a
proven approach, called Stage-Gate®TD to select and manage technology development projects (Figure
3.3). This approach can therfore be appropriate for managing the technology development process of
the encircled “translation research” box in Appendix D that represents IDEE’s and MI’s activities.
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Figure 3.3

Stage-Gate®-TD (Cooper, 2006)

In this specific Stage-Gate® process, much more experimentation is allowed, the gate criteria have a less
financial focus and a more strategic one compared to ordinary Stage-Gate® systems and it consists of
only three stages and four gates which can be linked with the original Stage-Gate® process (Cooper,
2006). Cooper (2006) describes the purpose and activities of each stage in the Stage-Gate®TD process.
These purposes and activities have been summarized in Table 3.1. From Figure 3.3 and Table 3.1 can be
seen that there is one discovery stage and three other stages: Projects scoping, Technical assessment,
and Detailed investigation. The purpose of the discovery stage is to generate new ideas. This can be
done in several ways. However, Cooper (2006) argues that scientists or technical people are the main
source of new ideas.
Table 3.1
Description of stages in the Stage-Gate®TD model

Stage

Purpose

Discovery

Idea generation

Project
scoping

Technical
assessment

Detailed
investigation

Activities

Scientist or technical people;
Mapping possible TD research direction;
Technology forecasting and technology road mapping;
Scenario generation on future market possibilities;
Customer visitation programs and voice of customer;
Idea solicitation campaigns within the organization
Project foundation, scope
Technical literature search;
of the project, forward plan Technical assessment;
Resource gap identification;
Patent and IP search;
Competitive alternatives assessment
Demonstration of technical Technological analysis;
feasibility under ideal
Feasibility experiments;
conditions
Resource needs identification and solutions to gaps;
Potential impact assessment;
Development of partnership network
Definition of scope and
Defining commercial product possibilities;
value to the company,
Market, manufacturing and impact assessments;
development of plan for
Implementation business case
utilizing results
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Furthermore, Cooper (2006) describes the gates in the Stage-Gate®TD model. These gates have been
summarized in Table 3.2. Table3.2 shows that there are four gates: Initial screen, Go to technical
assessment, Go to detailed investigation and the Application path gate. Per gate, the purpose, the
criteria and the gatekeepers that should be present are mentioned. The first three gates use the same
criteria. However these criteria get tougher as the project proceeds through the stages and gates.
During the final gate, the application path gate, the decision is made on what the next steps will be.
Often this can lead to out licensing the technology, starting a joint-venture or feeding the own new
product development process or that of external parties. The gate keepers are merely senior executives
and representatives of R&D and business development.
Tabel 3.2
Description of gates in the Stage-Gate®TD model

Gate

Purpose

Criteria

Gate keepers

Initial screen

Does the idea merit
expending effort at all?

Senior R&D;
Representatives from
marketing and business
development

Go to
technical
assessment

Does the idea merit
undertaking limited
experimental work?

Strategic fit and impact;
Strategic leverage;
Likelihood of technical
success;
Likelihood of commercial
success;
Reward if successful
See gate “initial screen”

Go to
detailed
assessment

Insight into the commercial
viability of the project and
ensuring smoother
transition to the
commercial phase of the
project

See gate “initial screen”,
only tougher and
answered with benefit of
better data

Applications
path

Door opener to one or
more NPD projects

Review results of
technical work on
applicability, scope and
value of the technology
to the company;
Decide on next steps
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Senior R&D;
Representatives from
marketing and business
development
Corporate head of
technology;
Senior technology or R&D
people;
Business development;
Heads of involved
businesses
Senior corporate R&D;
Corporate marketing or
business development;
Leadership team from
relevant business that will
assume ownership of the
resulting commercial
development projects

3.2.2 Goals that can be achieved by using portfolio management
According to Cooper, Edgett and Kleinschmidt (2000) there are two ways to succeed at new products.
The first is “doing projects right”. The second is “doing the right projects”. Many companies only focus
on the first. Cooper, Edgett and Kleinschmidt (2000) mention four goals that can be achieved with
portfolio management when focusing on the second route. Firstly, maximizing the value of the portfolio
for a given resource expenditure. Secondly, a right balance of projects. Thirdly, achieving a strategically
aligned portfolio. Fourthly, achieving the right number of projects for the limited resources available. For
achieving each goal, Cooper, Edgett and Kleinschmidt (2000) describe methods that can be used. An
overview of methods used to achieve the four different goals are listed in Table 3.3.
Table 3.3
Portfolio management goals

Goal

Methods

Maximizing the value of the portfolio for a given Net present value;
resource expenditure
Expected commercial value;
Productivity index;
Scoring models
A right balance of projects
Visual charts (e.g. bubble diagrams),
risk/return chart is most popular
Achieving a strategically aligned portfolio
Two approaches:
1) Bottom up – building strategic criteria into
project selection tools
2) Top down – using the strategic buckets method
Achieving the right number of projects for the
Two approaches:
limited resources available
1) Resource demand created by active projects
2) Resource demand generated by new product
goals
3.2.3 Integration approaches for integrating portfolio management with Stage-Gate®
Cooper, Edgett and Kleinschmidt (2000) mention that there are two fundamentally different approaches
for integrating portfolio management tools into a firm’s Stage-Gate® process. The first is the “gates
dominate approach”. The second is the “portfolio reviews dominate approach”. Cooper, Edgett and
Kleinschmidt (2000) provide arguments for when a certain approach should be used and which focus the
gates have in each approach. This is summarized in Table 3.4. What can be seen from Table 3.4. is that
the gates dominate approach is the best approach for large companies with static portfolios where a
solid Stage-Gate® model is already in use. These large companies often have a large portfolio of projects
and want to make sound go/kill decisions per project. On the other hand, the portfolio reviews
dominate approach is the best option for companies in fluid markets with dynamic portfolios. In this
case, making sound go/kill decisions per project is not the focus, rather reprioritizing the portfolio is
more important to adapt to the fast changing market quickly.
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Table 3.4
Integration approaches (Cooper, Edgett & Kleinschmidt, 2000)

Approach

When to use

Focus

Gates dominate

Large firm in mature business with
static portfolios;
A good working Stage-Gate ® model is
already in use
Fast-paced companies in fluid markets
with dynamic portfolios

In depth reviews on individual projects;
Making sound go/kill decisions

Portfolio review
dominates

3.3

Reprioritization of project portfolio;
A quarterly gate meeting, where all
projects and resources are up for auction

Implementing Stage-Gate®

An effective change management program can ensure that people fulfilling important roles in StageGate® like gatekeepers, project leaders and team members move through the change process quicker
and more effectively (Jones and Edgett, 2001). It is important to choose a strategic implementation
approach. Jones and Pitts (2001) provide a table (Figure 3.4) with which a company can choose the most
appropriate approach regarding the implementation of the change. Depending on the degree of change
and the importance of the mandate for change, a company can choose between four approaches.
Firstly, when the degree of change is low and the importance of the change is high a directive and
focused approach is advised. Secondly, if the degree of change is high and the importance of change is
low, a broad consultation is sufficient. Thirdly, a participated and integrated approach is the most
challenging and is recommended in case the degree of change and the importance of the change are
high. Fourthly, no change strategy is required when both the degree of change and the importance of
change are low. Figure 3.4 gives examples of each approach.

Figure 3.4

Stage-Gate® implementation strategies (Jones & Pitts, 2001)
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The eight step model with guidelines for organizations going through change developed by Kotter (1995)
can be used for guiding organizations through change. Jones and Edgett (2001) provide tips for
implementing a Stage-Gate® system in an organization. These tips are integrated with the model of
Kotter (1995) and result in a theoretical framework for implementing Stage-Gate®. This framework with
guidelines is presented in Table 3.5.
Table 3.5
Framework to guide the implementation of a Stage-Gate® system

Step (Kotter, 1995)

Tips (Jones & Edgett, 2001)

1. Establish a sense of urgency

Management team explains why it is critical;
A senior executive launches the initiative in a kick-off event;
One senior executive acts as sponsor for the project;
Appoint a sponsor who:
Guide colleagues, management team through change;
Is knowledgeable of the Stage-Gate® process and is subject
matter expert to senior executives;
Incorporates Stage-Gate® language into the company;
Establishes communications with process manager
Choose the most appropriate approach from Figure 3.4
Be clear, concise and continuous;
Explain how it affects people personally;
Ensure that documentation is ready and easily accessible;
Listen to feedback
Conduct risk and barrier analyses of key stakeholders;
Find high risk areas and what is needed to be overcome;
Understand what other processes will be affected, how the
new process will work with those processes, and who will be
responsible for managing that aspect of change
Plan for early wins that attribute directly to the new process
Communicate positive messages and why it is important to
continually improve;
Develop a plan and be prepared to adjust it as needed
Use process metrics designed to measure the effectiveness
of the process implementation;
Use metrics that define impacts on performance

2. Form a powerful guiding coalition

3. Create a vision
4. Communicate the vision

5. Empower others to act on the vision

6. Plan for and create short term wins
7. Consolidate improvements and
produce more change
8. Institutionalize the new approach
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3.4

Conclusions

This chapter discussed the second theoretical analysis that was conducted. It answered the sub
questions “How can Stage-Gate® be used for technology development projects?” and “How can StageGate® be implemented in a company?” The initial theoretical analysis resulted in a Stage-Gate® model
for managing the entire medical device development process from fundamental research till post
market monitoring. During the empirical analysis, that is described in chapter 4, it became clear that
IDEE and MI operated in only a small part of this conceptual model which was in the translation research
stage. This literature analysis therefore focused on developing a framework for designing an appropriate
Stage-Gate® model for technology development that is described in chapter 5. In order to solve the
problems of having no overview of projects and a lack of structure, portfolio management techniques
should be integrated with the Stage-Gate® model. Also a framework was developed for guiding the
design phase of the implementation plan that is presented in chapter 6. The Stage-Gate®TD model that
was described in this theoretical analysis and which was most suitable for technology development is
compared with the current valorisation process at MI. This empirical analysis is discussed in chapter 4.
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4.

Empirical analysis and diagnosis

This chapter discusses MI’s current valorisation process and the cooperation between IDEE and MI. The
empirical analysis follows the embedded case study method as described in chapter 2. This chapter
answers the sub questions “How is the valorisation process currently organized at MI?” and “What are
the bottlenecks in this process?”. This chapter is organized as follows. Firstly, the empirical context is
described briefly. Secondly, the current valorisation process is divided in different stages and the
activities within these stages are listed. Thirdly, the cooperation between MI and IDEE is discussed.
Fourthly, after constructing the current valorisation process, the Stage-Gate®TD model from literature is
used to evaluate the current valorisation process which is part of the diagnosis. Activities that have to be
conducted during each stage according to the Stage-Gate®TD model are compared with the activities
being conducted at each stage of the current process. This leads to points of improvement. This analysis
and diagnosis is based on interviews and the constructed valorisation process. Finally conclusions are
drawn.

4.1

Empirical context

Officially, MI and IDEE are two separate organizations. In practice, however, engineers are assigned to
projects according to their skills and work for both IDEE and MI. There are three business developers
within MI who are the contact persons for external companies. Furthermore, one managing director is
responsible for both IDEE and MI. About 1 to 5 people work on valorisation projects. 1 to 10 people
work on IDEE projects. MI’s partners are mainly production, distribution and sales partners. IDEE’s
partners are necessary for knowledge and competences. At this moment, MI has around 15 valorisation
projects. 3 valorisation projects have been successful in the past. Around 80 projects are being
conducted by IDEE. 40 projects are engineering orders for external parties. From these figures can be
clearly seen that the ratio valorisation projects compared to external orders is 15 to 40. At this moment,
MI relies on external engineering orders. However, this is no guarantee for continuity. As one
interviewee mentioned: “We rely too much on external orders. For now, the revenue being generated
from these orders is sufficient. One large customer ensures for sufficient revenue. But what if we lose this
client?” (I5). MI wants to generate a steady flow of valorisation projects to rely on and use the external
order for extra revenue in future.

4.2

Current valorisation process

The current valorisation process is presented in Table 4.1. Interviews with IDEE scouts (explained later),
team leader of mechatronics (TLM), internal business developer (internal BD), external business
developer (external BD), director of business development (director BD), and the managing director
(MD) of IDEE and MI led to the construction of the current process. During these interviews, these key
stakeholders were asked to describe the current process, explain the activities being conducted during
each stage, the people or department that conducted these activities and the deliverable that each
stage brought at the end. After constructing the current process after the interviews, the constructed
process was discussed separately with the team leader of mechatronics, the internal and external
business developer and the managing director of IDEE and MI. This resulted in a final description of the
current process and was validated during a meeting with the managing director of IDEE and MI, the
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internal and external business developers and the director of business development. Later it was
validated separately by the adjunct head of IDEE. Table 4.1 shows that there are six stages being
conducted by different departments. Per stage, the activities conducted are listed together with the
deliverable that follows from these activities at the end of each stage. Table 4.1 further shows from
which interviewee the information followed. The stages within this process are discussed next.
Table 4.1
Overview of IDEE’S and MI’s NPD process

Stage

Activities

Deliverable

Who

Source

Intake

Problem definition,
leads and potentials
Feasibility study,
risk analysis,
solution selection,
forward plan
Prototype
development
Research

List of leads and
potentials
Offer

IDEE scouts

I1, I2, I5, I7, I8

IDEE

I1, I2, I5

Prototype

IDEE

I1, I2, I5

Publications

I1, I2, I5

Try-out

Roadmap business
case development,
redesign,
certification

Industrialization and
market introduction

Tooling, staffing,
training, production,
logistics, service

Robust prototype,
roadmap business
case,
certification
documents
Market ready
product

Internal
researcher
MI

External
parties

I2, I5

Solution

Proof of principle
Validation

I2, I3, I4, I5

4.2.1 Intake
Within the MUMC+ there are five research schools doing fundamental research. Researchers from
different research groups within these five schools can come to IDEE if they have the need for an
instrument that has to be developed. This can be for research purposes or not. In case of a question
regarding research, the IP will be shared among the researcher and IDEE under the condition that
publications, citations or theses will follow from this in which IDEE will be mentioned. If it is not for
research purposes, the IP will be owned by IDEE and the hourly rate will be higher. In any case, the
problem definition or question will be clarified more during the intake meeting. Last year IDEE started
with IDEE Scouting. IDEE scouts are the internal business developers and are responsible for the front
end of the process before an actual project starts. Typical task IDEE Scouts conduct are profiling IDEE to
MUMC+, acquisition with internal customers (researchers from five schools) and creating valorisation
awareness. IDEE scouts consist of four IDEE employees and two linking pins; one to the health campus
and one to MI. Two IDEE scouts are assigned to spent two days a week talking to researchers of the
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MUMC+ about starting potential projects. These meetings are called “leads” and from these meetings
the researcher can ask IDEE to write an offer. These are known as “potentials”, or potential projects.
4.2.2 Solution
During this step, an offer is written for the “potentials”. Also a technical feasibility study and risk analysis
are conducted. Finally a plan of action is developed. These activities are conducted by IDEE. This will be
presented and negotiated to the customer. If the customer accepts the offer, development of the
instrument can start
4.2.3 Proof of principle
Following the Agile SCRUM method, IDEE now starts developing the prototype. The Agile SCRUM
methodology supports the development of innovative products, of which the exact outcome cannot be
defined at the beginning of the development. The conventional waterfall development method (analysis
 basic design  detailed design  manufacturing  testing  integration  support) was not
always suitable for the dynamic environment of research where new insights and new ideas are created
each day in an academic surrounding. Therefore, Agile SCRUM has been introduced lately, to increase
the interaction with internal customers and to achieve higher quality products. The project team and the
customer meet each two weeks and new results are presented. The customer reviews the results, gives
feedback and may change the course of the project during that meeting. This prevents
misunderstanding between the engineering team and the customer. The customer gives priority to the
next steps and the project team plans the tasks for the next two weeks. Again, the customer defines
tests, to which the results must comply. Cross-functional teams consisting of mechanical, electronic,
software and production engineers cooperate together from the start to jointly build the device or
software step by step.
4.2.4 Validation
When the proof of principle is ready, the researcher will start using it for his or her research. This means
that this prototype can be validated internally. Neither IDEE or MI is active in this stage.
4.2.5 Try-out
The internal process has ended by now and the internal researcher starts publishing about his or her
research in which IDEE and MI will be mentioned as developers of the instrument used for the study. At
this point MI steps in and the valorisation process starts. MI is responsible for external customers. When
researchers from other universities want to have a similar device, they have to contact MI that will pass
this engineering assignment onto its pool of MI and IDEE engineers. This is also the stage in which MI
contacts other universities or research institutes to offer the developed technology to. Just recently, the
business development team of MI has started to write roadmap business cases for prototypes that were
ready in order to become more proactive and find acquisition partners for the technology more quickly.
In order to send the prototype to other universities it has to be made robust. This is necessary for two
reasons. Firstly, universities can be located far away. Since MI is a small company it has not got the
capacity or resources to send employees to these locations when problems arise. Therefore the
prototype has to work correctly and must be robust. Secondly, in order to provide the prototype
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externally (in Europe), it needs to be CE certified. When it is send to other parts of the world, like the
U.S., it has to meet FDA regulations. This means that these documentations have to be made before the
prototype can be send. MI is CE certified (till medical device class 2B) and already designs prototype
accordingly. This means that this redesign stage mainly focuses on getting the documentation ready and
making the prototype more robust and user friendly. At this stage it might be possible that the
technology can be applied commercially. IDEE will not sell products externally. MI is allowed to sell the
technology externally but it has no sales division and will not start producing products on a larger scale.
MI uses three ways to valorise the technology. Firstly, by out licensing the technology. Secondly, by
creating a joint-venture with an industrial party. Thirdly, by creating a start-up around a specific product.
MI is allowed to valorise devices till class 2B. This means that it does not need external parties. For class
3 devices, a clinical trial is needed, sometimes this is also needed for lower classes. This is the case when
people who are not familiar with the technology (unlike researchers) have to use the device in daily life.
Instruments made for research purposes do not need a clinical trial. Next to this, devices made for
public use will not always be medical devices. This means that MI has to do very little clinical trials. It
happened only once in the past.
4.2.6 Industrialization and market introduction
Once MI has found an external party that is willing to use the technology for further production and
sales, contracts are made in which is outlined that MI will gain royalties when the product is being sold
to a larger market. MI is not taking active part in these steps anymore.

4.3

Cooperation between MI and IDEE

MI’s valorisation process starts after IDEE’s process has finished. The IDEE process contains just technical
activities, the MI process contains technical as well as business activities. Although IDEE works with
cross-functional teams since the Agile SCRUM method has been implemented, MI’s business
development activities are still not integrated with IDEE’s activities. This was seen as one of the biggest
problems and followed from different interviews. See for example the following quotes. “IDEE just fulfils
the wishes of the internal researcher. MI does nothing regarding internal work. They only keep their eyes
en ears open to find out which project might be interesting for further development” (I2). “IDEE’s and
MI’s process should be performed in parallel” (I2)(I4). Because the two processes are sequential,
knowledge from different functions is not being integrated well. Both companies have different
customers. IDEE’s customers are internal researchers. MI’s customers are external researchers or
companies. It is not possible for MI to change the development process of IDEE in order to make it more
attractive for the commercial market since the internal researcher pays for the project in which his or
her prototype is being developed. So IDEE and MI have different goals. Due to this, the valorisation
potential is not yet there among IDEE employees. Examples from interviews that underline this are:
“Valorisation potential is not there yet. IDEE engineers want technical projects and design the best of the
best. This is often not what a large market wants” (I5). “The only stimulus why IDEE might start to be
more oriented towards the external market is when part of MI’s revenues can go to IDEE” (I3). “We want
to have better and earlier insight in valorisation opportunities, when we are able to get this insight
sooner we will be able to control the process better once the IDEE prototype is finished” (I5).
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4.4

Diagnosis of the problem

Table 4.2 compares MI’s and IDEE’s activities within each stage with those mentioned in the literature
(Cooper, 2006) that should be conducted in Stage-Gate® TD. Table 4.2 compares Table 3.1 (StageGate®TD from literature) with Table 4.1 (current valorisation process at MI) and highlights which
activities are missing in the current process of MI and where they should be conducted.
Table 4.2
Evaluation of the activities conducted at each stage

Theoretical stage
(empirical stage)

Activities mentioned y
Cooper (2006)

Activities done at
IDEE/MI

Discovery
(intake)

Scientist or techniciens;
Mapping possible TD
research direction
Technical literature
search;
Technical assessment;

Scientists;

Project scoping
(solution)

Technical
assessment
(proof of
principle)

Detailed
Investigation
(validation and
try-out)

Forward plan
Resource gap
identification;
Patent and IP search;
Competitive alternatives
assessment;
Technological analysis
and feasibility
experiments;
Resource needs
identification;
Potential impact
assessment;
Partnership development
Defining commercial
product possibilities;
Implementation business
case
Market, manufacturing
and impact assessments;

Missing

Leads and potentials
Technical literature
search;
Risk analysis, feasibility
study (form the
technical assessment);
Forward plan;
Resource gap
identification;
Patent and IP search;
Competitive alternatives
assessment
Prototype development;

Resource needs
identification
Potential impact
assessment;
Partnership development
Flyer development;
Roadmap business case;
Market, manufacturing and
impact assessments
Partnership
development
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From Table 4.2 the following conclusions can be drawn:
During the project scoping (or solution) stage a patent and IP search and a competitive
alternatives assessment should be conducted
During the technical assessment (or proof of principle) stage a potential impact assessment
should be undertaken and a partnership should be developed. Partnership development is now
being conducted during the detailed (or validation and try-out) stage. This should be done one
stage earlier
During the detailed investigation (or validation and try-out) stage market, manufacturing and
impact assessments should take place
This shows that certain business activities that should be conducted by the business development team
are indeed not integrated well with IDEE’s technical activities. All technical IDEE activities are being done
in the same way and on the same time as is proposed in the literature. The conclusion that can be drawn
from this is that IDEE has a good working process when comparing it to the technology development
process described by Cooper (2006). However, the feasibility study and risk analysis are not always
conducted by IDEE. The reason is that the customer has to pay for this. If the customer does not want to
pay for a feasibility study or risk analysis it will not be performed. To be able to perform these studies in
order to predict whether the project has high risks or is feasible before too much time is put into it, one
interviewee argued to “introduce criteria for selecting projects on the basis of having high potential and
a researcher with great interest, a large network and resources available for a feasibility study” (I1). This
interviewee described an ideal process as follows: “An ideal process would look like this: scouts find a
researcher who has subsidy and pays for a feasibility study, the prototype development phase is very
interactive with the internal customer, every two weeks there is a meeting with the customer and budget
will be given for the next two weeks, the prototype is finished, we patent the technology and we find an
external party to market the product” (I1).
IDEE’s main objective is to deliver a working prototype to the internal researcher which can possibly be
achieved by doing only these technical activities. But in order to get insight in high potential valorisation
projects, the business activities proposed earlier should be conducted during the IDEE stages as well.
These should be conducted by the business development team. Several interviewees have mentioned
that indeed more business activities should be performed during the IDEE process. See the following
quotes. “How can we become able to predict which IDEE projects have high valorisation potential?” (I5).
“What are good projects for further development?” (I1). “The business case should be developed earlier
in the process, at this moment we are doing this in the try-out phase, this is too late” (I4).
Interviews have validated all the problems that were mentioned in Figure 3.1 that were caused by
having no NPD process, no portfolio management system and limited resources available. Examples of
this were already given in this paragraph. Some other quotes from interviewees were: “We lack focus,
mainly because we have a very varying portfolio” (I1). “This ad-hoc way of working leads to frustration
among employees, little expertise generation, no continuity, no focus” (I5). “When we are able to
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become more proactive towards valorisation, we will create clear focus and get better insight in the
portfolio” (I5).
This means that a Stage-Gate® model can indeed be used for solving certain problems in this specific
case. This Stage-Gate® system should be integrated with portfolio management techniques in order to
solve all the problems mentioned. The framework presented in Figure 3.2 is followed for deciding on the
three factors that are needed for the object design: (1) an appropriate Stage-Gate® model, (2) the goal
to be achieved by using portfolio management, (3) the integration approach for integrating portfolio
management with Stage-Gate®. The appropriate Stage-Gate® model was already chosen. This was
Stage-Gate® TD.

4.5

Conclusions

This chapter discussed the empirical analysis and diagnosis. Two units were subject to analysis. The first
was the current valorisation process. The current valorisation process was constructed based on several
interviews with people having different roles within the organization. The constructed process was then
discussed with key stakeholders, changed according to the feedback and finally validated by the
business development team, the managing director of IDEE and MI and by the adjunct head of IDEE. The
process consisted of different stages in which activities were listed. The second unit of analysis was the
cooperation between IDEE and MI. It followed that IDEE and MI had different kind of customers and
therefore different goals. Therefore, it is difficult to integrate MI’s business activities with IDEE’s
technical activities. Still, MI wanted to gain better insight in which IDEE projects have high valorisation
potential early in the process and therefore business activities should be conducted in parallel with
IDEE’s technical activities. The diagnosis included the comparison of the current valorisation process
with the Stage-Gate®TD model described by Cooper (2006). It became clear that certain business
activities were indeed not conducted during this process. This chapter answered the sub questions
“How is the valorisation process currently organized at MI?” and “What are the bottlenecks in this
process?”. In chapter 5, a Stage-Gate® model for MI is designed based on the Stage-Gate®TD model by
Cooper (2006) in which the missing activities are integrated. This model should ensure that MI’s
business activities are conducted in parallel with IDEE’s technical activities in order to get better insight
in which IDEE projects have valorisation potential. Chapter 6 will then present the realization design for
implementing the object design from chapter 5.
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5.

Object design

This chapter presents and describes the object design. Firstly, the design requirements are described.
There are major and minor design requirements. There are two major design requirements. The first is
the specific goal that has to be achieved by using portfolio management with the Stage-Gate®TD model.
The second is the integration approach that is best suitable for integrating portfolio management with
Stage-Gate®TD. These two major requirements are mentioned in the theoretical framework in Figure
3.2. The minor requirements were specifically mentioned during certain interviews with people from the
business development team or were found by direct observation. Secondly, the new Stage-Gate® design
for MI is presented and the stages and gate templates are described.

5.1

Major design requirements

According to the theoretical framework that was developed and which is shown in Figure 3.2, three
factors were important in order to design a Stage-Gate® model integrated with portfolio management
to solve the problems of having limited resources available, no portfolio management system and no
NPS process in place. The first is an appropriate Stage-Gate® model for technology development. The
Stage-Gate®TD model described by Cooper (2006) was already chosen as the most appropriate. The
second factor is the specific goal MI wants to achieve by using portfolio management so that specific
methods can be used in the Stage-Gate® model to achieve this. The third factor is the integration
approach for integrating portfolio management with Stage-Gate®. These last two factors are described
next.
5.1.1 MI’s goal to be achieved by using portfolio management
Cooper, Edgett and Kleinschmidt (2000) stated that two things are important when the goal is product
success: doing projects right and doing the right projects. IDEE and MI, like many other companies, focus
on the first by doing effective project management using the Agile SCRUM method. As one interviewee
stated: “In the past we used the traditional waterfall method. We implemented SCRUM in order to work
towards an end goal step by step. The teams are now cross functional and by making the customer part
of the process, we are able to deliver a prototype that exactly meets the customer’s needs” (I5). From
interviews followed that MI wanted to focus more on the second route: doing the right projects. See the
following quotes that were given in different interviews. “We want to know in which phase projects are,
we need more focus and clear insight in our projects”(I5). “Which projects are good projects for further
development?” (I1).
Without mentioning what the four goals that can be achieved by using portfolio management are,
employees from MI mentioned that they wanted to achieve all these four goals. The first goal
mentioned by Cooper, Edgett and Kleinschmidt (2000) is maximizing the value of the portfolio for a
given resource expenditure. Interviewees mentioned “create maximum value” (I3), “get the maximum
out of the available money and time”(I3), “more projects with potential” (I1). The second goal that can
be achieved with portfolio management is a balanced portfolio with the right mix of projects. Some
quotes from interviews are as follows: “a well balanced portfolio” (I3), “have an overview of all projects”
(I5). The third goal is achieving strategic alignment. Answers that were related to this were “towards
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platform technology” (I2), “we need to make strategic decisions on what seems best at that moment in
time” (I4), “making strategic decisions for projects is the most important” (I4). The fourth goal is
achieving the right number of projects for the limited resources available. Answers given were: “Being
able to assess which projects or ideas fill the pipeline” (I5), ”having an overview of the current projects”
(I5), “we have to stop working in an ad-hoc way, this leads to frustration” (I5).
When members of the business development team were asked which of the four goals they found most
important, it became clear that a strategically aligned portfolio was the most important at this moment.
This question was not asked during an interview but during a discussion when the design phase had
already started. Furthermore they mentioned that once this was achieved, the focus had to be on
balance first, followed by value maximization and finally on the right number of projects in the portfolio.
These three goals have to be achieved in future and fall out of the scope of this project.
5.1.2 Integration approach best suitable for MI
Cooper, Edgett and Kleinschmidt (2000) discussed two approaches for integrating portfolio management
with Stage-Gate®. These are the gates dominate approach and the portfolio reviews dominate
approach. The roles of gates in the portfolio management dominates approach differ from the gates in
the gates dominate approach. Gates in the portfolio reviews dominate approach are merely check
points or review points. They check that the project is on time, on course and within budget, check for
the quality of work done (the quality of deliverables) and check that the business case and project are
still in good shape. The portfolio review dominates approach is best suitable for fast paced companies
having a changing portfolio. The gates dominate approach is often used in large companies with static
portfolios and that have already a good working Stage-Gate® system in place. Based on this and answers
given during certain interviews, the portfolio reviews dominate approach was chosen as an integration
approach with Stage-Gate®. From interviews followed that MI has a very dynamic portfolio. See for
example the quote “We lack focus, mainly because we have a very varying portfolio” (I1). Furthermore,
projects cannot easily be killed because IDEE projects are paid by the customer as these quotes
underline: “IDEE just fulfils the wishes of the internal researcher. MI does nothing regarding internal
work. They only keep their eyes en ears open to find out which project might be interesting for further
development [...] IDEE’s and MI’s process should be performed in parallel [...] the problem with making
decisions based on business criteria is that the internal researcher has to agree with this, they often have
limited budget and having a workable prototype is sufficient for them” (I2). “I don’t have the feeling that
internal researchers are very open to valorisation” (I4). Therefore using hard criteria for letting projects
pass is not possible. The focus has to lie on getting a better feeling for IDEE projects that have
valorisation potential in order to speed up the process once they are in the try-out phase. Interviewees
from the business development team mentioned that gates must act mainly as checks rather than a
meeting where go/kill decisions are made and because there are limited resources available, the
amount of gate meetings should be limited: “Four gate meetings a year is sufficient” (I4). “We cannot
start using hard criteria for letting projects pass, the end result is often not known yet” (I4). “By using
the Agile SCRUM method we decide what is going to happen during the following two weeks, we can’t
make this decision at the start of the project” (I5).
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5.2

Conclusions on major design requirements

Based on Table 3.3, Table 3.4, the answers given during the interviews and answers given on questions
asked during informal discussions (described in 5.1.1 and 5.1.2), the framework from Figure 3.2 could be
filled in. This resulted in the framework presented in Figure 5.1. The appropriate Stage-Gate® model for
technology development is Stage-Gate®TD. This is integrated with portfolio management using the
portfolio reviews dominate approach to achieve a strategically aligned portfolio. Besides, these major
design requirements, several minor requirements had to be taken into account. These are described
next.

Figure 5.1

5.3

Major design requirements filled into the theoretical framework

Minor design requirements

During informal discussions with the internal business developer, external business developer and the
director of business development in the design phase of the project, minor design requirement were
mentioned. These requirements are:
“The new Stage-Gate® approach has to be developed from MI’s valorisation perspective and will
initially be used by the business development team alone” (director of business development)
“Business case development has to be earlier in the process, conducting this in the try-out phase
is too late” (external business developer)
“Portfolio gate meeting four times a year” (internal business developer)
“Try to integrate gate meetings with existing meetings” (internal business developer)
“Gates, other than the quarterly gate meeting, should act mainly as checks, still earlier insight
must be gained in the projects with high valorisation potential” (external business developer)
“Patents for technology should be filed before projects enter the try-out phase” (external
business developer). This should be taken with caution due to the following statement that was
given during an interview: “patenting can be very expensive, therefore we will not always patent
out technology” (I5).
With the major and minor design requirements known, the new Stage-Gate® model could be designed.
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5.4

The new Stage-Gate® design for MI

Figure 5.2 presents the object design. The design consists of one idea generation stage and three other
stages: Project scoping, Development & Roadmapping and Try-out. This process follows the StageGate®TD process described by Cooper (2006). MI wanted to integrate certain activities with the IDEE
process, though change had to be kept at a minimum. As the customer will pay for the IDEE project, MI
will not be able to kill IDEE projects that have no valorisation potential. Still, MI can be able to rank IDEE
projects according to valorisation criteria early in the process to know on which IDEE projects to spent
preliminary effort. This means that once these IDEE projects with high valorisation potential are finished
and enter the try-out phase, the road towards commercialization can be more efficient and faster.
In the previous process, MI’s business development team started with conducting business activities
after the IDEE process had finished. Now the business activities are conducted in parallel with IDEE’s
activities. The intensity with which business development (BD) activities are conducted progresses
during the process. During stage 1, only preliminary activities are being conducted. During stage 2
extensive analysis of the technical status and roadmapping needs to take place. During stage 3 merely
all activities are business activities. MI’s and IDEE’s technical activities represent necessary rework in this
case. The intensity in which activities are conducted by each group (IDEE Scouts, IDEE, MI and Business
Development) is represented by the areas in each stage in Figure 5.2. Engineers from IDEE and MI can
work on projects interchangeably and are therefore both mentioned during the technical activities of
IDEE in Figure 5.2. Activities during each stage and the templates for the gates are described next.

Figure 5.2

Object design
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5.4.1 Activities per stage
Table 5.1 gives an overview of activities per stage. The activities are divided among IDEE scouts, IDEE
and MI engineers, and business developers. These activities are based on the evaluation in Table 4.2.
and on two minor design requirements mentioned by MI: “Business case development has to be earlier
in the process” and “Patents for technology should be filed before projects enter the try-out phase”.
Table 4.2 shows the four stages of Stage-Gate®TD described by Cooper (2006) using names that are
more suitable to the language of MI. The activities to be conducted during each stage are divided among
IDEE scouts in the idea generation stage, IDEE and MI engineers in the project scoping and development
& roadmapping stage and business developers in the project scoping, development & roadmapping and
try-out stage. From Table 4.2 can be seen that IDEE scouts and IDEE/MI engineers will still conduct the
same activities as they are used to. This means that nothing regarding extra activities has changed. The
most change is for the business development team, that not only has to conduct more activities than
was the case initially but also conduct activities earlier in the process parallel to IDEE’s technical
activities. This is in line with the minor design requirement of the director of business development:
“The new Stage-Gate® approach has to be developed from MI’s valorisation perspective and will initially
be used by the business development team alone” .
Table 5.1
Overview of activities per stage

Stage

Activities IDEE
Scouts

Idea generation

Scientists;
Leads and
potentials

1. Project
scoping

2. Development
& Roadmapping

Activities IDEE/MI engineers

Activities Business Developers

Technical literature search;
Risk analysis;
Feasibility study;
Resource gap identification;
Forward plan;
Prototype development;
Resource needs identification

Patent and IP search;
Competitive alternatives
assessment

3. Try-out
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Potential impact assessment;
Partnership development;
Patenting;
Roadmap business case (i.e.
implementation business case)
Flyer development;
CE (and/or FDA)
documentation;
Market, manufacturing and
impact assessments;
Further partnership
development

5.4.2 Gate templates
Gates 1, 2 and 4 act mainly as checks. They have to ensure that business activities are being conducted
in parallel with IDEE activities. During gate meeting 1 and 2, projects are ranked according to certain
preliminary business criteria in order to get insight in high potential valorisation projects early in the
process. The output of these meetings is a top x ranked list of projects that have the most valorisation
potential. For these top x projects, a business developer will conduct the business activities described
per stage. How many projects will enter this top x and are being studied depends on the amount of time
the business developer has available. This will ensure for the minor design requirement “Gates, other
than the quarterly gate meeting, should act mainly as checks, still earlier insight must be gained in the
projects with high valorisation potential”. Since IDEE works with the Agile SCRUM method, every two
weeks there is a moment at which is checked if the project is still within time and budget. For the
business development team it is therefore important to have their own system in place to check
whether the business activities prescribed for each stage are being conducted so that there is enough
information for the quarterly gate 3 meeting. The business development team already use so called
“dashboards” for checking the status of valorisation projects for which business plans are written by
external entrepreneurs who might create a start-up when the business plan is positive. These
dashboards are described at the end of this chapter. Gates 1,2 and 4 are integrated in existing meetings
to keep the amount of extra meetings limited. In this way the design meets the following minor design
requirement: “Try to integrate gate meetings with existing meetings”. Gate 3 is the quarterly gate
meeting. During this meeting all valorisation projects from gate 3 and beyond are on the table and are
force ranked against each other using a scoring model with strategic criteria build in to prioritize and
create focus on the most important project at that moment in time. In this way the minor design
requirement “Portfolio gate meeting four times a year” and the two major requirements: (1) achieve
strategic alignment (2) use the portfolio reviews dominate approach, are taken into account. The
templates of each of these meetings is described next. These gate templates are based on discussions
with the internal business developer during the design phase of the project.
5.4.2.1 Gate 1: Initial screen
The first gate is the “initial screen”. This gate meeting is integrated with the IDEE scout meeting and
takes place every two weeks. The template looks as is presented in Table 5.2. Table 5.2 shows that this
gate meeting consists of three parts. The first part is the deliverable that is taken to the meeting. Table
5.2 shows what this deliverable is and who has to ensure that it is taken to the meeting. The second part
is force ranking projects on the basis of valorisation potential. The third part is the output in the form of
a list with ranked projects for which business activities should be conducted during the upcoming stage
by the person mentioned in Table 5.2.
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Table 5.2
Template gate 1

Part

What

Who

Deliverable
Force ranking

List of leads and potentials
High level ranking on valorisation
criteria
Ranked top x list of potentials

2 IDEE scouts
4 IDEE scouts + 2 linking pins (internal
business developer and health campus)
Internal business developer

Output

Two IDEE scouts have had meetings with internal researchers, called “leads”, and updated the list of
leads and potentials. The leads in which the internal researcher asked for an offer are called potentials.
These potentials are force ranked according to one high level business criteria. Cooper, Edgett and
Kleinschmidt (2000) recommend the forced ranking method because it yields better discrimination than
a traditional scoring model, forcing some projects to the top of the list and others to the bottom. Also no
hard criteria can be used in technology development (Cooper, 2006) which is another reason why
discriminating projects against each other is better than using criteria for each individual project in order
to kill them or continue working on them. Potentials are ranked until one runs out of resources. In this
case this is the time the internal business developer has available for doing business activities required
during the upcoming stage. This ranked list is the first cut or tentative portfolio. All attendees of this
meeting will rank the potentials according to the presentation that the two IDEE scouts give about the
leads of last two weeks. These 2 IDEE scouts are able to say whether the internal researcher is probably
willing to cooperate in valorisation activities later in the process. This is the only criteria during this gate.
This leads to a top x of offers that might have the most valorisation potential at this moment in time.
The internal business developer who is the linking pin with the IDEE scouts will ensure that the business
activities for this top x are being conducted during the upcoming stage.
5.4.2.2 Gate 2: Go to development and roadmapping
The second gate it the decisions to spent effort on further conducting business activities for a certain
IDEE project. This gate will be integrated with the project meeting. The template looks as is presented in
Table 5.3. Table 5.3 shows that the meeting consists of three parts: the deliverable, force ranking and
output. Furthermore Table 5.3 shows what each part consists of and who will perform each part.
Table 5.3
Template gate 2

Part

What

Who

Deliverable

High level (1/2 A4) business case
for top x ranked list of potentials
Ranking on technical and high level
valorisation criteria
Ranked list of offers

Internal business developer

Scoring
Output
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Project leaders + internal business
developer
Internal business developer

The technical activities and business activities conducted in stage 1 resulted in a preliminary business
case for the top x potentials from the previous gate meeting. The internal business developer made sure
that information regarding technical aspects was gained from IDEE employees. This preliminary business
case (1/2 A4) includes results of the competitive analysis and patent and IP search. This will be the
deliverable for gate 2 which is part of the weekly project meeting in which all IDEE projects are being
discussed. This preliminary business case will be rated at the moment that the offer, written by IDEE
engineers, is being discussed during the project meeting. Based on this the potential project can be
scored on two business criteria that were mentioned by Cooper (2006). These are:
1) Platform for growth (score = 0 if it is a dead end, score = 10 if it opens up many new product
possibilities)
2) Technical and market durability (score = 0 if there is no distinctive advantage and the technology
can be quickly leapfrogged by others, score = 10 if there is possibility for a long life cycle with
opportunity for incremental spin-offs )
If the potential project gets an insufficient score it is best to conduct the business activities in other
projects with higher potential for valorisation. This is a first step in getting earlier insight in projects with
valorisation potential.
5.4.2.3 Gate 3: Quarterly gate meeting
Cooper, Edgett and Kleinschmidt (2000) describe the “all projects” gate meeting that takes place every 3
months. This approach will be used and adapted so that it is most appropriate for MI. Cooper, Edgett
and Kleinschmidt (2000) describe this approach on the basis of using an ordinary Stage-Gate® approach.
For MI’s case the Stage-Gate®TD process, which was one of the three major design requirements,
described by Cooper (2006) is used instead. The template to be used is presented in Table 5.4. Table 5.4
shows that also this meeting consists of three parts: the deliverable, force ranking and output. Only now
there are three deliverables to be taken to the meeting by different people. The second part of the
meeting, in which force ranking takes place, consists of two steps. Firstly, “must-do” and “won’t do”
projects are taken from the list. Secondly, the projects that are left over are force ranked against each
other. The meeting results in a ranked lists of valorisation projects where the focus goes to during three
months that follow.
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Table 5.4
Template gate 3

Part

What

Who

Deliverable

Roadmap business cases (made in
Development & Roadmapping
stage);
List of potential leads per product
per researcher in try-out stage
(made in try-out stage);
Status of SME Roadmap projects
(made in try-out stage)
Step 1: “Must do” and “won’t do”
projects (Table 4.6);

Internal business developer;

Criteria

Step 2: Ranking projects in the
middle (Table 4.8)
Output

Ranked list of valorisation projects

Internal or external business developer
or director business development;
External business developer
Internal, external business developer,
director business development,
Managing director IDEE and MI;
Internal, external business developer
and director business development,
Managing director IDEE and MI
External business developer

The internal business developer brings the roadmap business cases, which resulted from the activities
conducted during the Development & Roadmapping stage to this gate meeting. This can also be seen as
the implementation business case described by Cooper (2006). It maps out the directions for
valorisation. This business case includes the status of technology, release planning, specification lists, a
plan for further development, and the resource gaps for this further development. The internal business
developer can develop this roadmap together with IDEE scouts. A second deliverable is a list with
potential leads of external customers per product. This list is composed and updated by the internal,
external or director of business development and taken to the gate meeting by one of these people. A
third deliverable is a document with the status of projects that are part of MKB Roadmaps. Projects that
are part of the MKB Roadmaps program are MI’s valorisation projects that are being conducted by
external entrepreneurs. It is the role of the external business developer, who is the initiator of this
program, to keep track of the status of these projects and to be able to predict when business plans are
finished and how long the time to the commercial start-up will take. At this moment this is being
monitored with so called “dashboards”, as presented in Figure 5.3. Each project has its own dashboard
and shows how this project progresses based on elements of the business model. In future, these
dashboards might be used for all projects, or the projects that have the most valorisation potential
based on the ranked lists of the gates. This might lead to an overview with the status of each potential
valorisation project for different stages.
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Figure 5.3

Dashboard for monitoring a start-up project in the SME Roadmaps program

All projects that are at gate 3 and beyond are on the table and up for auction. Two steps will follow next.
Step 1: All gate 3 and beyond projects are on the table. First the “must do” projects (projects that are
well along and still good projects, or are strategic imperatives) are identified. Then the gatekeepers
should vote on and identify “won’t do” projects, which are killed outright. This is done by using a criteria
mentioned by Cooper (2006) on impact:
1) Impact (score = 0 if there is no noticeable harm if project is dropped, score = 10 if the business’s
future depends on this project)
“Must do” projects can for example be all projects with a score higher than 8. “Won’t do” project can be
those with a score lower than 2.
Step 2: The forced ranking method is used for ranking projects in the middle in a top x until resources
run out. MI’s first goal has to be a strategically aligned portfolio. Therefore strategic criteria are build
into the scoring model presented in Table 5.5 that is used to force rank the projects that are left. These
strategic criteria focus on what the business development team should do in order to ensure contunity
of the business. The scoring model uses three categories of criteria that are mentioned by Cooper
(2006). Table 5.5 shows the criteria that are part of each category and what the scores “0” and “10”
represent. Adding the scores per criteria results in a final score for that particular project that is
compared with all the other projects. This results in the output which is a force ranked top x list of high
potential valorisation projects on which the business development team should focus on for the
upcoming three months.
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Table 5.5
Forced ranking scoring model for quarterly gate 3 meeting (Adapted from Cooper, 2006)

Criteria
category
Strategic
leverage
Probability of
commercial
success

Reward

Criteria

Score = 0

Score = 10

Proprietary
position
Market need;

Easily copied, no protection
Extensive market development
required, no apparent market
exists yet;

Position protected through
patents or other ways
Product immediately
responsive to a customer
need, a large market exists;

Market
maturity;

Declining markets

Rapid-growth markets

Competitive
intensity;

High, many tough competitors
in this field;

Low, few competitors; weak
competition;

Commercial
applications
development
skills
Contribution to
profitability;

New to the company, we have
no/few commercial applications
skills here, must develop

Commercial applications skills
and people already in place in
the company

Rough estimate: less than ...

Rough estimate: more than ...

Payback
period;

Rough estimate: >... years

Rough estimate: < ... years

Time to
commercial
start-up

Rough estimate: >... years

Rough estimate: < ... years

5.4.2.4 Gate 4: Applications path gate
This gate marks the end of the Stage-Gate®TD process but is a potential start for multiple commercial
applications like a joint venture, out licensing the technology, or creating a start-up. During this gate the
conclusions about the commercial prospects for the technology are presented, based on the technical
work to date and several quick commercial scoping exercises. This meeting is integrated in the weekly
business development team meeting in which the status of valorisation projects are discussed.
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5.5

Conclusions

This chapter presented and described the object design. Based on major requirements from the
theoretical framework and minor requirements that had to be taken into account an appropriate StageGate® model was designed for the business development team of MI. The Stage-Gate® model was based
on the Stage-Gate®TD model described by Cooper (2006). The goal to be achieved by using portfolio
management in the Stage-Gate® design was to work towards a strategically aligned portfolio. Therefore,
strategic criteria have been build into the scoring model to force rank the valorisation projects. The
approach that was used to integrate portfolio management with the Stage-Gate®TD model was the
portfolio reviews dominate approach. This means that there is one important gate 3 meeting every
three months in which all valorisation projects beyond gate three are up for auction and are force
ranked against each other so that the focus can be achieved on the most potential valorisation projects
at that moment in time that can ensure continuity of the business. The other gates act as checks to
ensure that business activities are conducted in parallel with IDEE’s technical activities to get earlier
insight in which IDEE projects have the most potential for valorisation. This chapter answered the sub
question “How to improve the current process into a Stage-Gate® process?”. Advice on how this new
model can be implemented in the company is discussed in chapter 6.
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6.

Realization design

An effective change management program can ensure that people fulfilling important roles in StageGate® move through the change process much more quickly and effectively (Jones and Edgett, 2001).
Therefore, this chapter presents the realization design that describes how the object design from
chapter 5 can be implemented within MI. The eight step model with guidelines for organizations going
through change developed by Kotter (1995) was used as an outline for this realization design. Jones and
Edgett (2001) provide tips for implementing a Stage-Gate® system in an organization. These tips were
integrated with the model of Kotter (1995) which was already presented in Table 3.5 of the theoretical
analysis, and resulted in the following realization design.
Before these steps are explained, it is necessary to know which strategic change approach will be used.
Figure 3.4 in the theoretical analysis can be used for choosing the most appropriate approach. The
degree of change for the entire organization (including IDEE) is minimal. Initially, only he business
development team will face the most change. Still, the importance for the mandate of change is
important as the problems MI has to start relying on valorisation projects instead of external orders. In
order to achieve this goal, overview and structure has to be created. Therefore, the directive and
focused approach is chosen as implementation approach. This means that the impact is focused on a
specific area within the organization: the valorisation process of MI that is being managed by the
business development team. The steps that have to be taken to implement the new Stage-Gate® system
are described next.

6.1

Step 1: Establish a sense of urgency

The management team “walks the talk”. It is important that visible and meaningful leadership support is
given. This will be done by:
Explaining why it is critical to the future of the company. For example, an increase in revenue for
MI can be used for technology development at IDEE. The director of business development
launches the initiative in a ‘kick-off’ event. This kick-off event can take place at the moment of
the first gate 3 meeting.
The internal business developer acts as sponsor for the project. He is most knowledgeable about
the ins and outs of the process and has the most internal contacts.
Explaining what is different compared to the previous situation. This is described in this report.

6.2

Step 2: Form a powerful guiding coalition

The Stage-Gate® system was developed from the perspective of MI. More specifically, it was designed to
guide the business development team through the valorisation process in a more structured way. This is
the team that will start using the Stage-Gate® approach for valorisation projects in first instance.
Therefore this team will form the guiding coalition. The team consists of the director of business
development, the internal business developer, and the external business developer. The internal
business developer can make sure that the approach is being integrated well with the IDEE scout
activities.
39

6.3

Step 3: Create a vision

Absolutely critical to success is the visionary for the new approach, both from the short and long term
perspective. This is the internal business developer, who is the sponsor of the project. He is
knowledgeable of Stage-Gate® because several meetings were held in which the design was presented
in several stages of the design phase. Due to this, he is able to guide colleagues and members of the
management team through the change process. Being both an internal business developer and IDEE
scout he is the linking pin between IDEE (scouts) and MI. Therefore he is able to incorporate new StageGate® language into the company vocabulary, and can establish ongoing communications with the
director of business development. This sponsor relies less on the authority of title and more on
capability to inspire others to participate and contribute to the change.

6.4

Step 4: Communicate the vision

The status of the Stage-Gate® development was regularly being presented to the business development
team. The gates that will act as checks are integrated within existing meetings. The internal business
developer will give an initial presentation during each of these meetings to show how the new approach
can be integrated in these meetings. The first meeting after this presentation can then act as pilot
session. The quarterly gate meeting in which valorisation projects are prioritized will be the most
important. For each of these meetings, the appropriate documentation, such as the gate templates and
scoring criteria, will be present. The feedback that is given during the pilot sessions can be used for
improvement. The document presenting the Stage-Gate® model with an overview of the projects that
are in each stage together with their status can be made accessible through the network drive to which
each employee has access to. An alternative is to upload it to the intranet or use whiteboards on which
the Stage-Gate® design is drawn en projects are written on post-its underneath the stage they are in.

6.5

Step 5: Empower others to act on the vision

In order to empower others to act on the vision it is important to understand what the impact on the
company’s culture and systems is. It must be understood where the high risk areas are and what will be
needed to overcome this. It is also necessary to understand what other processes will be affected, how
Stage-Gate® will work with those processes, and who will be responsible for managing that aspect of the
change. Lately, the Agile SCRUM method was introduced in the company and might therefore be
affected by the new system. However, Agile SCRUM is mainly used as a project management tool for
managing the technical development of the prototype in stage 3. The Stage-Gate® model shows which
activities the business development team should conduct while the technical team of IDEE is developing
the prototype. Therefore the two processes will probably not affect each other. The new system might
be underestimated by the people involved. More specifically, the information gap between the business
developers and the rest of the organization can be a potential source of resistance. This might lead to
uncertainty and mistrust. The communication plan, described in the previous step, can overcome the
following potential sources of resistance:
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A lack of understanding (people do not understand the initial problem, the Stage-Gate® system,
or the consequences for their position)
A difference in opinion (people do understand the problem but disagree on the solution)
A lack of trust in their intentions or competences
A low willingness to change
o Inherent low willingness to change (e.g. to the history or to the type of people)
o Induced willingness to change (unprofessional approach to the change system)
Conflicts of interest (some may win, some may lose)
The new approach will first be used by the business development team. A lack of understanding or a
difference in opinion might cause some resistance to change. However, as the team followed the
development of this new process closely, the resistance will probably be very low. Once this new model
is working well for the team it might become more integrated with IDEE. This change should be
conducted with care and not too fast. First IDEE needs to be convinced that the new process works for
MI. Therefore, the next step is important.

6.6

Step 6: Plan for and create short term wins

Using the directive and focused approach as described in the beginning of this chapter, it is important to
plan for some early wins that can be attributed directly to the new process. When employees can see
that the new process pays off already in the short run, more commitment can be created and it might be
easier to implement it in other parts of the organization. These early wins have to be presented to the
entire organization.

6.7

Step 7: Consolidate improvements and produce more change

Portfolio management has four goals. The most important goal for MI, strategic alignment, can best be
achieved by using scoring models during the quarterly gate meeting. Once this is achieved, the focus can
go to the other goals, like seeking balance and getting the most value out of the projects. Other
methods can be used to achieve this. By integrating these methods in the quarterly gate meetings to
come, the Stage-Gate® system can be improved. There are four quarterly gate meetings in a year and
four goals that can be achieved by using portfolio management. In order to achieve all goals, and doing
this step by step it might be possible to have a good working system in a year. Once this Stage-Gate®
system is fully implemented and working well it is possible to start using it for IDEE as well. In this way
the entire organization (IDEE + MI) will start working with the same model. This is needed when IDEE
and MI want to create the same vision which is making all technical projects suitable for commercial
launch. The gate criteria during the IDEE stages have to become more strict in this case. Therefore it is
probably necessary to change the portfolio reviews dominate approach into a gates dominate approach.
Cooper, Edgett and Kleinschmidt (2000) argue that this approach works best if the company has already
a good working Stage-Gate® process which might be after this first year. Step 8 describes how MI will be
able to conclude whether the new system works after one year.
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6.8

Step 8: Institutionalize the new approach

In order to know whether the Stage-Gate® system works as intended key process adoption metrics that
measure the adoption rate and success of the new process have to be used. To get good insight in
whether the Stage-Gate® system is working well, the following metrics should be used:
Effectiveness of the Stage-Gate® implementation:
o Percentage of projects enrolled in the Stage-Gate® process
o Adoption rate
o Frequency and quality of gate meetings
Impacts on new product performance:
o Time-to-profit (or time to start-up, time to joint-venture, time to license)
o New product success rates
There should be alignment with the original mandate for the effort. It is important to know within a year
if improvement has occurred. Measuring moments can also take place after each quarterly gate meeting
to see whether all four goals of portfolio management are being achieved. In order to get commitment
for the new approach and start using it in other parts of the organization, the metrics should be
communicated throughout the company. Early wins (positive effects after each quarterly meeting) are
especially important. It is important that MI communicates these positive results to IDEE because an
increase in revenue for MI can be used for technology development within IDEE as well. At this moment
the ratio of valorisation projects and external orders is 15 to 40. In the past, only 3 valorisation projects
led to success. Using the new approach this amount of successful projects should increase and MI
should be able to continue the business by relying on its valorisation projects instead of external orders.

6.9

Overview of roles and responsibilities

Table 6.1 provides an overview of all roles and responsibilities of the people who will be part of the new
system and that have been mentioned earlier in this report. The roles can be divided into roles for
implementing the change and roles that are actually needed in the new Stage-Gate® approach. The roles
needed for implementing the change represent the chair of the kick-off meeting, the guiding coalition
and the sponsor of the new program. The roles that need to be fulfilled during the actual Stage-Gate®
process are those of the gatekeepers in the different gates. Table 6.1 summarizes which functions have
to represent the different roles and what their responsibilities will be.
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Table 6.1
Roles and responsibilities

Role

Function

Responsibility

Chair kick-off meeting

Director of business development

Guiding coalition

Internal, external business developer
and director of business development
Internal business developer
4 IDEE scouts + 2 linking pins
(internal business developer and
health campus)
Project leaders + internal business
developer

Guide the kick off meeting, present
the new system, explain change
Guide the change, be available for
questions
Champions the implementation
Decision makers; Force rank
potentials based on preliminary
valorisation criteria
Decision makers; Score preliminary
business case for starting IDEE
project on technical and
preliminary valorisation criteria
Decision makers; Force rank and
prioritize all valorization projects
after gate 3 on strategic
valorisation criteria
Decision makers; check status of
valorization projects

Sponsor
Gatekeepers gate 1

Gatekeepers gate 2

Gatekeepers gate 3

Gatekeepers gate 4

Internal business developer, external
business developer and director
business development, managing
director IDEE and MI
Internal business developer, external
business developer and director
business development

6.10 Conclusions
This chapter discussed the realization design. It is an eight step plan, based on the eight step change
model of Kotter (1995) in which tips from Jones and Edgett (2001) for implementing Stage-Gate® in a
company are used. The approach that can best be used for implementing the change is directive and
focused as the change itself is targeted on only a specific part of the organization though the importance
of the change is high. Within chapter 5 and chapter 6, roles and responsibilities were defined with
regard to the implementation of the change and the Stage-Gate® approach itself. These have been
summarized in this chapter. This chapter answered the sub question “How can the new Stage-Gate®
process be implemented at MI?”. Chapter 7 discusses the conclusions that can be drawn from this
research.
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7.

Conclusion

This final chapter presents the conclusion of this master thesis and is structured as follows. Firstly, the
research objective is discussed in which the research question is answered and in which is argued if the
initial research objective is achieved. Secondly, theoretical implications are discussed. Thirdly,
managerial implications are explained. Finally, limitations and directions for future research are
presented.

7.1

Research objective

The objective of this master thesis was to design a Stage-Gate® system for MI in order to manage the
valorisation process more effectively and efficiently and to give advice on how to implement this in the
organization. The new Stage-Gate® approach had to bring structure and create overview of projects.
This was needed because MI wanted to become more proactive towards valorisation and stop relying on
external orders as these are no guarantee for continuity. A business developer of MI already studied
what method to use in order to achieve this and concluded that Stage-Gate® was the best option.
However, as this person had left the organization, it was unclear for MI how a Stage-Gate® model should
be designed and implemented in the organization. Therefore, this master thesis has answered the
following research question: How does a new Stage-Gate® design for managing the valorisation process
at Maastricht Instruments look like and how to implement it?
The first part of the research question “How does a new Stage-Gate® design for managing the
valorisation process at Maastricht Instruments look like”? can be answered as follows. The Stage-Gate®
system is based on the Stage-Gate®TD process described by Cooper (2006) as this is a proven approach
for managing technology development projects more effectively and efficiently. The new Stage-Gate®
system has one discovery stage, a project scoping stage, a prototype development stage and a try-out
stage before the technology is taken over by external parties which is out of the scope of this research.
The Stage-Gate®TD process was compared with the current valorisation process at MI. A conclusion that
could be drawn was that IDEE’s technical activities that were conducted were the same as the technical
activities that should be done as argued by Cooper (2006) in the Stage-Gate®TD process and these were
even conducted during the same phases. However, business activities were conducted too little in the
process. Those that were conducted took place too late in the process when compared to the StageGate®TD process by Cooper (2006). Therefore MI, and more specifically the business development team
should conduct more business activities and these should take place sooner in the process. For the
newly designed Stage-Gate® process this has been taken into account. By doing more business activities
in parallel with IDEE’s technical activities, earlier insight is gained in IDEE projects that might have
valorisation potential which can solve the problem of having no insight in which IDEE projects have the
highest valorisation potential. The gate 3 meeting is the most important meeting and this takes place
four times a year. In this meeting all valorisation projects beyond gate 3 are on the table. The projects
are force ranked against each other in order to create focus on the projects that are the most important
at that moment in time. This will bring focus due to a structured process. By having a Stage-Gate®
system in place with clearly defined stages, MI is also able to get an overview of its projects and which
stage they are in. This tells them what activities still need to be done for each project. The gates in
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between cannot result in killing IDEE projects when they do not fit certain business criteria. The reason
is that the internal researcher pays for the project and IDEE’s objective is to satisfy this researcher. Still,
MI is able to use business criteria for creating a list with IDEE projects that have high valorisation
potential. For these specific projects, already some preliminary business work can be conducted that will
be needed once these projects enter the try-out phase. In order to solve all problems MI mentioned
initially, the Stage-Gate® model had to be integrated with portfolio management techniques. Portfolio
management can be used for achieving four different goals. For each goal, different methods can be
used. As integrating all methods in a Stage-Gate® system is probably not a good idea as MI first has to
become knowledgeable of what Stage-Gate® exactly is, only the method for achieving the most
important goal was used, which was strategic alignment. It was necessary to know which integration
approach to use for integrating portfolio management methods with Stage-Gate®. MI is a small
company, having no Stage-Gate® system in place yet and has a varying portfolio as it is in a very dynamic
market. Cooper, Edgett and Kleinschmift (2000) therefore argue to use a portfolio reviews dominate
approach. The focus of this approach is not to kill the weak projects and only let the good projects
continue but to reprioritize the portfolio once every three months. This vision was also in line with the
vision of the business development team as they wanted a quarterly gate meeting in which all projects
are discussed. However this does not solve the problem of having earlier insight in which projects have
valorisation potential. Therefore other gates are integrated in existing meetings in which projects are
ranked against each other on the basis of certain business criteria to see which projects probably have
the highest potential. Based on these major requirements and on certain minor requirements form the
business team itself like moving the business case to the front of the process and having the technology
filed before the prototype is ready, a Stage-Gate® design was made for the business development team
of MI.
The second part of the research question: “how to implement it?” was answered by using the eight step
change model of Kotter (1995) with Stage-Gate® implementation tips from Jones and Edgett (2001). The
most important from this model is that MI has to ensure that success being achieved by using the new
model in terms of more valorisation projects and therefore being able to rely on revenue from
valorisation projects instead of external orders, is being communicated to IDEE. At this moment the
Stage-Gate® system will only be used by the business development team. In future, the process can be
used for the entire organization including IDEE. However, certain steps have to be taken by IDEE and MI
in order to achieve this. Therefore, it can be said that the research question has been answered.
However, the objectives have only be achieved partly as the designed model cannot be used for both
IDEE and MI at this moment.

7.2

Theoretical implications

The outcome of this master thesis resulted in several theoretical implications. Firstly, the new model is a
customized model specifically made for MI. The cooperation with IDEE makes it difficult to use one
Stage-Gate® approach for the two companies. The reason for this is that they have different goals. This
research shows how one Stage-Gate® system might be used in two companies with which both
companies will still achieve their own goal. Secondly, this research contributes to knowledge on how
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technology development in a university environment can be managed more effective and efficiently.
Thirdly, this research contributes to the literature on how Stage-Gate® can be used in small companies
having limited resources available. A Stage-Gate® model was designed from the perspective of MI. More
specifically, from the perspective of the business development team consisting of only three people.

7.3

Managerial implications

This master thesis led to several managerial implications for MI and IDEE. Firstly, the new Stage-Gate®
process brings structure and creates a clear overview of projects. Due to this it might be possible to be
able to rely on valorisation projects in future instead of on external orders. When the business
development team is able to improve success rates of valorisation projects by using this new approach,
it is important to communicate this to the rest of the organization especially to IDEE. It is important that
IDEE will notice what the positive effect is of being able to valorise more projects successfully. When MI
is able to generate more revenue due to this Stage-Gate® approach, a part of this revenue can go to
IDEE. In this way IDEE might become committed to the new process and eventually take part in this.
Secondly, one Stage-Gate® model that can be used for both IDEE and MI is still a difficult challenge. This
is because MI and IDEE have different goals. IDEE wants to satisfy one person which is the internal
customer. IDEE lacks valorisation potential and does not have feeling for a larger market yet. This means
that IDEE does not think about alternative markets for which the technology can be used and does not
try to design the prototype in such a way that it is appropriate for a larger market. At this moment they
are too technology driven. MI on the other hand has the objective to satisfy as much people as possible
and want to find a large market for the technology. They are market driven. It is therefore important to
first understand the two individual business models of MI and IDEE before one Stage-Gate® system can
be used for both IDEE and MI. At that time, IDEE and MI might change the Stage-Gate® system into a
model that follows the gates dominate approach in which IDEE projects can be killed based on business
criteria. Thirdly, MI is a small company and the Stage-Gate® system will merely be managed by three
people. It might therefore be possible that the process is too complex. Therefore, it might be possible
that just one gate (gate 3 meeting) might do in which there is only one list of criteria. The business
development team just needs to ensure that the business activities are being conducted. This can
probably be done with easier methods, like the dashboards they are already using instead of gates
implemented in existing meetings. However, in this way it is difficult to prioritize between projects and
get early insight in which IDEE projects have valorisation potential. Fourthly, although a Stage-Gate®
model has been designed to create structure and overview in order to be able to valorise more projects
successfully, the rate of success will partly depend on IDEE’s vision. The actual problem seems to be that
IDEE and MI have different ways of working and different goals. First the two business models of MI and
IDEE should be understood well before one Stage-Gate® approach can be used for the entire
organization which can result in higher success rates. But at this moment an overall valorisation
potential is not there yet and this shared vision should be achieved first. Finally, only introducing a
Stage-Gate® system as proposed by MI before the master thesis project started is not sufficient to solve
the problems mentioned. From literature followed that in order to solve these problems, Stage-Gate®
should be integrated with portfolio management techniques. More specifically, Cooper, Edgett and
Kleinschmidt (2000) argued that too many projects for the limited resources available (at MI this is the
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ad-hoc way of working with the limited resource available), poor project prioritization (MI had
difficulties predicting which IDEE projects have valorisation potential), poor data on projects (MI had no
insight in the status of projects) or poor jobs done on projects (MI had no idea which activities should be
done to move the project to a next stage) are caused by having a lack of resources for new products, no
portfolio management process and no new product process in place.

7.4

Limitations and future research

The results of this master thesis must be interpreted with some limitations. These limitations provide
directions for future research. Firstly, only one model was used to evaluate the current process of MI.
This was Stage-Gate®TD. The initial problem MI faced was that it wanted to implement a Stage-Gate®
design but was not sure how to do this. Therefore a literature search was conducted on how StageGate® would best fit in this context. The model from cooper (2006) was used to design this process
however it is possible that other methods might have worked better. The problems MI faces could have
been investigated in a literature search that led to different methods to solve the problems. The
empirical analysis could then identify which method was the best. Although, this was already
investigated before the master thesis project started, it were the results of just one person. Secondly,
the new process is focused on making strategic decisions. The other four goals of portfolio management
have not been considered yet. If MI wants to be able to achieve these goals as well, methods should be
added to the process. Research is needed on how this can be integrated in the newly designed process.
Future research is needed to see whether the new system has effect, how it can be used in the entire
organization and whether other methods might be more effective in this unique situation. Thirdly, the
case was rather unique. The cooperation between MI and IDEE is seldom seen. Each of the two
companies has different customers. These are internal and external customers. Because these
customers pay for the development, projects during the IDEE phase cannot be killed on the basis of
business criteria. The Stage-Gate®TD model used for this master thesis is most appropriate for a single
company with one goal. As this is a unique case and little additional literature can be found on StageGate®TD models, the question remains whether this new approach will work for MI and whether it is
effective. Fourthly, the model is initially developed for the business development team in order to know
which business activities to conduct during the IDEE stages. Stage-Gate® literature shows that stages
and gates should be cross functional in order to make objective decisions. Again, the case was very
unique and it is difficult to make cross functional decisions as there are different customers and so
different goals. First everyone should know how the process looks like. Then the business developers
and IDEE engineers should cooperate more (e.g. in sessions) to learn from each other in order to create
the same goal. Other methods should be used to achieve this. Finally, it might be possible that the
majority of the problems are caused due to limited resources and no portfolio management. As MI is not
able to kill IDEE projects, maybe a good portfolio overview might be more important than a well working
NPD process. During this master thesis project, the focus was on designing a Stage-Gate® system. During
the empirical analysis it became clear that having no portfolio management system in place causes part
of the problems but there was limited time to study this more thoroughly. Therefore, future research is
needed on this.
47

References
Baldini, N. (2010). Do royalties really foster university patenting activity? An answer from Italy.
Technovation, 30 (2), 109-116.
Baldini, N., Grimaldi, R., & Sobrero, M. (2007). To patent or not to patent? A survey of Italian inventors
on motivations, incentives, and obstacles to university patenting. Scientometrics, 70(2), 333-354.
Buganza, T., Gerst, M., & Verganti, R. (2010). Adoption of NPD Flexibility Practices in New TechnologyBased Firms. European Journal of Innovation Management , 13 (1), 62-80.
Cooper, R. G. (2006). Managing Technology Development Projects. Research Technology Management,
49 (6), 23-31.
Cooper, R. G. (1990). Stage-Gate Systems: A New Tool for Managing New Products. Business Horizons,
44-54.
Cooper, R. G., & Edgett, S. J. (2012). Best Practices in the Idea-to-Launch Process and Its Governance.
Research Technology Management, 43-54.
Cooper, R. G., Edgett, S. J. & Kleinschmidt, E.J. (2000). New Problems, New Solutions: Making Portfolio
Managment More Effective. ResearchTechnology Management, 43(2), 18-33.
Ijzerman, M. J., & Steuten, L. M. (2011). Early Assessment of Medical Technologies to Inform Product
Development and Market Access. Appl Health Econ Health Policy , 9 (5), 331-347.
Jones, M. L., & Edgett, S.J. (2001). Ten Tips for Successfully Implementing a Stage-Gate® Product
Innovation Process. Toronto: Stage-Gate Inc.
Jones, M. L., & Pitts, B. (2001). Successfully Implementing the Stage-Gate NPD Process. Toronto: StageGate Inc.
Kotter, J.P. (1995). Leading Change: Why Transformation Efforts Fail. Harvard Business Review, 59-67.
Owen-Smith, J. & Powell, W.W. (2001). To patent or not: faculty decisions and institutional success at
technology transfer. Journal of Technology Transfer, 26 (1), 99-114.
Pietzsch, J.B., Shluzas, L.A., Paté-Cornell, M.E., Yock, P.G., & Linehan, J.H. (2009). Stage-Gate Process for
the development of Medical Devices, Journal of Medical Devices, 3(2) 1-15.
Rochford, L., & Rudelius, W. (1997). New Product Development Process: Stages and Successes in the
Medical Products Industry. Industrial Marketing Management, 26 , 67-84.

48

Santos, I.C.T., Gazelle, G.S., Rocha, L.A., & Tavares, J.M.R.S. (2012). Medical Devices Specificities:
Opportunities for a Dedicated Product Development Methodology. Expert Review of Medical Devices,
do: 10.1586/ERD.12.12, (in press).
Santos, I.C.T., Gazelle, G.S., Rocha, L.A., & Tavares, J.M.R.S. (2012). A Dedicated Methodology for the
Development of New Medical Technologies. ICMPBE 2012 - The 2012 International Conference on
Medical Physics and Biomedical Engineering.
Van Aken, J.E., Berends, J.J. & Van der Bij, J.D. (2012). Problem Solving in Organizations, Cambridge
University Press, Cambridge.
Yin, R.K. (2009). Case Study Research: Design and Methods, Sage Publications, California.

49

Appendices

50

Appendix A: Structure IDEE / MI

MI employee
o IDEE employee
BD = Business Development
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Appendix B: Guidelines for semi-structured interviews
Background
Which position do you fulfil within the company?
What is your role and what are your responsibilities?
First unit of analysis: Valorisation process
How does the current process from idea generation till market introduction look like?
o Which activities are conducted during each stage?
o By whom or by which team/department are these activities conducted?
Per stage, which decision criteria are in use to let the project continue to a next stage?
What is good about this process?
What are the bottlenecks in this process?
How does an ideal process look like to you?
Second unit of analysis: Collaboration MI/IDEE
How would you describe the collaboration between IDEE and MI?
What do you think of the communication between IDEE and MI? Is it sufficient for the goal you
or your department want to achieve?
How much redesign work is needed for the prototype to be send externally?
How is the work pressure?
What is according to you a successful product?
Requirements for design
What do you want to achieve with a new Stage-Gate® system?
What do you want to achieve with integrating portfolio management in Stage-Gate®?
Which goal do gates between stages have to play according to you?
Which challenges do you expect when starting to use a Stage-Gate® system?
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Appendix C: Overview of interviews
Interviewee

Department

Date and duration

Duration

Discussed
valorisation
process

Discussed
cooperation
MI/IDEE

I1
I1
I2
I3
I4
I3
I5
I2
I1
I2
I6
I7
I8

IDEE
IDEE
IDEE + MI
MI
MI
MI
MI
IDEE + MI
IDEE
IDEE + MI
IDEE
IDEE
IDEE

1 March,2013
5 March, 2013
6 March, 2013
14 March, 2013
22 March, 2013
22 March, 2013
26 March, 2013
5 April, 2013
10 April, 2013
12 April, 2013
22 April, 2013
22 April, 2013
16 May, 2013

60 min
60 min
150 min
15 min
60 min
60 min
60 min
120 min
60 min
30 min
75 min
75 min
60 min

X
X
X

X
X
X
X
X
X
X
X
X
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X
X
X
X
X
X
X
X
X

X
X
X

Appendix D: Initial theoretical conceptual model

This model used Stage-Gate®-TD, described by Cooper (2006) as a starting point. This had different reasons. Firstly, Rochford
and Rudelius (1997) argue that companies within the medical technology sector have easy access to universities and have a
network of highly skilled scientists, engineers and technicians. Cooper (2006) states that the idea generation within a
technology development process is generally done by scientists. Secondly, Ijzerman and Steuten (2011) describe three stages of
research before the medical device is being introduced in the market. These three stages of research are “basic research”,
“translational research”, and “clinical research”. Basic research is the fundamental research on mechanisms. Translational
research is the next step in which findings from basic research are translated into practical outcomes. Clinical research, contains
testing on humans. When the medical technology has been proven to work and when tests have been conducted, steps can be
taken to introduce the technology into the market.
The main process (at the bottom of the figure) starts with an ideation stage. Ideas can be generated by means of a market
analysis, a customer request or the desire to apply new technology and will mainly be derived from research (stages A and B).
The ideas that receive a “go” turn into a project that start in stage 1. This stage is called “preliminary assessment”. Inexpensive,
quick qualitative scoping of the project take place in this stage. The second stage is “concept development”. During this stage
heavy front end homework is conducted by means of a more detailed market study, competitive analysis including a patent
search, technical appraisal, manufacturing assessment and a financial analysis with the objective to develop a business case in
which the project is clearly defined, justified and in which a project plan is represented. Stage 3 is the development of
prototypes. Fast prototyping is mentioned as a best practice in both the medical device development literature (Santos et al.,
2012) and the Stage-Gate® literature (Buganza, Gerst & Verganti, 2006). Customers and researchers should be involved in this
process so that the medical device can be adapted to the environment. By means of fast-prototyping and the inclusion of
customers and researchers a final prototype that is appropriate for the market can be developed. If the company has the desire
to launch the product into the market instead of using it for research only, the device is subject to approval. In case of approval,
the device van be launched into the market. Full production can start at this moment. Finally, post market monitoring stage
starts.
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