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Executive summary

This report describes a graduation
project for the MSc Program Strategic
Product Design. The client of this
project is a University Medical Centre
in the Netherlands. Due to privacy,
the client is referred to as: “the Dutch
uMcC.”

The Dutch UMC wants to become an
innovating leader in health care but
faces many problems during the act of
innovation. Because the organization
is struggling to locate, describe and
tackle the encountered problems,
a research project was set up to
provide the organization with new
tools to properly organize innovation.
Therefore, the research question of
this project is defined as: “how can the
Dutch UMC realize innovation?”.

Thisresearchresultedindefining seven
problem areas which, each in their own
way, have a negative impact on the
innovation process. The shared cause
for the defined problems is a defect in
the current innovation process. Cooper
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(1993) divides the innovation process
into six stages. When comparing these
stages to the current process within
the Dutch UMC, it becomes visible how
the first three stages are neglected
or skipped. These early stages of the
innovation process are also referred to
as the pre-development stages or the
fuzzy front end (Hestatt and Verworn,
2004).

Apart from sharing this insight with
the organization, an innovation
framework was created to organize the
front end of the innovation process.
This framework is based on design
thinking, which is proposed as the
most suitable method for non-design
organizations to structure the front
end of innovation.

The framework delivers the required
input to start the conversation on
re-organizing innovation and start
a transformation towards fast and
engaging health care innovation by
design.
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INTRODUCTION

introduction to the research project






O. INTRODUCTION

This is a graduation report of the faculty of Industrial Design Engineering within
the Delft University of Technology. In this introduction, the organization, problem
context, and project approach will be elaborated on.

This project has been conducted on
behalf of one of the University Medical
Centres within the Netherlands. Due
to privacy issues, the organization will
from now on be referred to as: “the
Dutch UMC.”

Internationally seen, UMC’s are unique
collaborations in which health care,
health care research, and health
care education are merged into one
organization. UMC's are partly financed
by the Dutch government (VSNU, 2021)
in order to protect the high quality of
health care within the Netherlands.
The Dutch UMC is nationally and
internationally known for its ground-

Regular
health care

General
hospital
Clincal
hospital
UMC
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Complex
health care

breaking research and is currently
defending a top 35 position in the best
global universities for clinical medicine
studies (US News, 2020). This research
project, however, will mainly focus
on health care operations within the
organization instead of research and
education.

The type of health care provided by
the Dutch UMC is called specialized
healthcare or third-line health care.
Specialized health care is health care
for those who cannot or no longer be
treated in other hospitals. Figure 1
illustrates the different types of health
care in the Netherlands.

Specialized
health care



Health care is under a lot of pressure.
Since 2017, the absenteeism
percentage of employees has been the
highest for this sector, and especially in
hospitals, operational staff experience
an excessive workload (CBS, 2020).
On average, one out of six people
working in the health care sector in
the Netherlands will eventually show
stress or burnout symptoms (van den
Tooren et al., 2019).

In the specific case of UMC employees,
over 40% indicates the current
workload being too high (Hooftman et
al., 2018). The two main reasons for this
are the shortage of employees and the
increasing administrative burden. A
promising solution for both problems
would be the use of technology to
digitalize health care processes. This
vision is shared by the Dutch UMC,
who has made digital innovation a top
priority in the current strategy (internal
document, 2018).

This project was set up to get closer
to this vision by investigating the
possibilities and boundaries of digital
innovation within the Dutch UMC.

The initial research question of this
project has developed a lot over time
due to gaining a deeper understanding
of both problem and problem context.
A large part of the research was spent
on finding the actual problem to solve,
and this chapter briefly describes
what steps have been taken in the
process before the primary analysis.
To conclude this chapter, the final
research question and sub-questions
are defined.
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0.3.1 The initial research question

This project has been initiated by a
physician and an information manager
within the Dutch UMC. They share the
concern about how the current way of
workingwithpatientdataiscontributing
to the excessive workload of health
care staff and, at the same time, how
little is done with the continuously
growing amount of patient data that
is gathered every day. Therefore, the
initial scope of this research project
was to explore new ways of working
with patient data and develop a future
concept, illustrating the role of data-
driven decision-making in patient care.

To understand the main problems and
desires of health care staff regarding
this topic, this project started by
conducting qualitative research in
which three physicians, four people of
the internal IT staff, and an external
software supplier were interviewed.
Instead of finding the expected
answers guiding towards a design
vision, the interviewees had difficulties
understanding the questions and
questioned the reason for this project.
Therefore the assumption arose the
wrong problem was being solved. To
validate this assumption, the data
was divided into tangible pieces of
information and clustered to find
similarities. This led to three main
conclusions which were presented
to the organization after which the
research question was adapted.

The first conclusion is a very practical
issue, withholding the possibility of
implementing innovative solutions
regarding the processing of patient
data. All patient data is collected and
stored in an Electronic Health Record
system (EHR system). At the start of
the digitization of patient data, the
Dutch UMC developedits own solutions



for storing patient data digitally but
in time, dedicated companies arose,
offering all-in-one solutions for storing
and sharing patient data digitally
within health care organizations: EHR
systems. Like all other renowned Dutch
hospitals, the Dutch UMC decided
to switch to one of these systems in
2017. When interviewing health care
staff however, all current problems
regarding the processing of patient
data are a direct result of design flaws
in this system. With implementation
costs being around 40 million euros it
is however unlikely to think the Dutch
UMC will be switching to another
solution very soon. Above this all, the
external software supplier indicated
all major EHR-systems to show these
problems.

“None of the current EHR-systems
were ever developed to really support
health care staff. They are simply just
billing machines”

Finding the most problematic patient
data related areas and develop a
conceptual solution would therefore
be of more value to the EHR-system
developer than to the Dutch UMC.
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Second of all, the development of
health care innovations is not part of
the core business of the Dutch UMC.
Although the initial research question
might have resulted in a brilliant idea,
it would mostly have been used as
inspiration. In fact, when sharing this
concern with the internal initiators
of this project, they indicated the
chance of a proper follow-up in actual
development to be a long shot.

Lastly and probably most important
the envisioned solution to this
research question does not solve an
actual problem. Especially health care
staff indicated not to fall short on
ideas on how to shape the future of
health care and especially what role
patient data could play. Adding an
additional vision can be helpful but the
actual problem seemed to be revolving
around following up on these ideas and
developing the solutions most wanted
by health care staff.



0.3.2 Redefining the research question

Based on these three conclusions,
the research question was reviewed.
Although the excessive workload is
recognized as a significant problem
that needs to be solved, it appears to
be a direct consequence of defects
in the current design of healthcare
systemsandtheorganization’sinability
to develop the solutions required.
Therefore, a future concept would be
inspirational to the organization but
is not likely to solve the encountered
problems regarding digital innovation.
Various conversations with the
project team and additional

interviews with employees of the
Dutch UMC strongly indicated that
the fundamental challenges are
manifested in moving from idea to
implementation of the actual solution,
thus: the digital innovation process.

Within the organization, however, there
is little understanding of what specific
problems are causing the challenges
within the innovation process, how
they are related to each other, and
where exactly these problems are
manifested. Therefore, the proposed
research question for this project is:

“How could digital innovation be realized within the Dutch MC?”

This research question is accompanied
by four sub-questions:

What are the main problems for digital innovation?
What is the root cause of these problems?

« What is needed to solve this issue?

How would this be applicable to the Dutch UMC?

=z
TUDelft



The structure of this research is based on the double diamond approach, as
proposed by the British Design Council (2005). This approach is structured

by two alternating diverging and converging phases,

which together

form two diamonds. The shape of this structure is illustrated in figure 2.

Although this structure may look like a linear process, in design projects, this
is merely the case. The arrows indicate how projects do not necessarily move
from the first phase to the second phase to the third phase to the fourth phase
but are free to move around in any desired order. Nevertheless, this structure
serves as a solid framework for this research project. The main characteristics
of all four phases, specifically for this research project, will be described.

1. Discover

Discover

Since it is not clear what keeps digital
innovation from  happening, this
project’'s discovery phase revolves
around gaining a deeper and broader
understanding of the current innovation
process, the involved stakeholders, and
the main problems for digital innovation.
This phase’s divergent character
indicates welcoming all information that
could help define the problem to solve.

Define

In this phase, all gathered knowledge
from the discovery phase is combined to
define the design brief. The design brief
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3. Develop 4. Deliver

specifiesthe problem scope, the solution
scope, the client, and the design criteria.

Develop

In this phase, the solution space is
explored utilizing a literature study and
additional qualitative research. In this
way, a clear outline is created for the
final design. The design brief is used to
guide the research in this phase.

Deliver

Inthisphase,thefinalsolutionisdelivered
to the organization. The solution will be
presented and reviewed on usability
and on how it connects to the problem.
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PHASE 1: DISCOVER

creating a deeper understanding of the problem context

The Dutch UMC encounters many challenges for digital innovation.
However, they are not able to pinpoint what is causing these
challenges. In this project phase, a deeper understanding is created
of the problem context by analyzing the current innovation process,
stakeholders, and challenges.

Discover Develop Deliver







1. Introducing discover

In this first phase of the research, the main challenge for digital
innovation is defined. This is done by means of answering
four  supportive questions,  which are illustrated in  figure 3.

A literature study, three case studies, and qualitative research have been
conducted to answer these questions. The answers to these questions are
provided in four separate chapters, each introduced by referring to which question
is answered. The key findings are summarized at the end of each chapter,
and a fifth chapter will present the overall conclusion of this research phase.

What is the main challenge for digital innovation

within the Dutch UMC?

What is the definition of digital What does the current
innovation for the Dutch UMC? innovation process look like?

Who are the stakeholders What problems are encountered
within this process? in the current process?

How are these problems related
to each other?
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2. The definition of digital innovation

The problems which the Dutch UMC faces are manifested within the digital
innovation process. Before analyzing the current process, the definition of digital
innovation for the Dutch UMC has been defined.

There are many different definitions
of innovation. A study that analyzed
over 60 definitions of innovation
from various disciplinary kinds of
literature captured the meaning of
innovation in a diagrammatic overview,
as shown in figure 4 (Baregheh
et al., 2009). This diagram clearly
illustrates how innovation, for every
situation, can be defined differently.

For digital innovation, technology is
used as the means. Ciriello et al. (2018)
describe the three characteristics of
digital technology that change the
nature of innovations. First of all, when
information is digitalized, it can be
shared, stored, and modified by any
digital appliance. Second of all, digital
information can be re-programmed
and linked to other digital systems or

Generation
Creation
Development

Implementation

Adoption

Innovation process

Succeed
Differentiate

Compete
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respond to accustomed user demands.
Lastly, digital technology is the
outcome of digital innovation as it is
needed to establish digital innovation.

The aim of digital innovation within the
DutchUMCisnotsomuchtodifferentiate
from or compete with other health care
institutions but to succeed in providing
the best quality health care possible.

Digital innovation, for the Dutch
UMC, can therefore specifically be
defined as: “the generation, creation,
development, implementation,
and adoption of new, improved
or changed products, services or
processes through the means of
digital technology to provide the best
quality of health care as possible.”

Organisations
Firms
Customers
Social systems
Employees
Developers

Technology
Ideas
Inventions
Creativity
Market

Product New
Service Improve
Process Change
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3. The current innovation process

The Dutch UMC has indicated to face several problems within the process of digital
innovation. Before defining these problems, the current process was evaluated by
conducting three case studies. These case studies consisted of analyzing three
different digital innovation projects through interviewing the initiators of each
project. The three projects that were selected each differed in topic, result, and
terms of progress.

The first project, which had just been initiated, revolved around the use of speech
recognition software for conversations between physicians and patients. The second
project focussed on developing a platform to realize long-distance medical care and
was about halfway along the process. The last project had already finished. In this
project, an application was developed to support in mental care for the youth. Due to
the content’s sensitivity, the transcripts of these conversations have not been added

to this report.

The case studies provide a general
understanding of how the digital
innovation process is currently
structured. The findings will be
presented and supported by
anonymized quotes and illustrations.

First of all, the interviews confirmed
that digital innovation within the Dutch
UMC is indeed very challenging. Each
interviewee emphasized how they felt
to be facing constant resistance along
the process.

“What seemed to be a simple and fun
project became the most frustrating
and lengthy challenge | ever faced
within this organization.”

“| feel like | am constantly wasting my
time and energy by explaining the
same things over and over again.”

A possible explanation for the
challenges in digital innovation might
be that little agreements have been
made on the structure of the process.
All interviewees mentioned how they
had little clue on where to start or
what to expect, resulting in a process
existing of a series of improvised
activities. Although noreal agreements
have been made to structure the

=z
TUDelft

process, many resemblances were
identified between the three cases.
These resemblances have been used
to shape an image of the current
process.

What the cases have in common is how
digital innovation seems to start with
one person that has an idea about
how certain technology can be used
to improve patient care. These ideas
mostly seem to emerge from trying
to solve current problems, the rise of
new technologies, or newly acquired
knowledge from research. The diverse
roles of the interviewees indicate that
these ideas can come from anyone
within the organization.

The next step in the process, as
identified in all three cases, is to seek
approval to work on this idea. What
happens is that the idea owner shares
the idea with its manager to find the
support whichisneededto pursuit. This
is a crucial step in the process since it
canbetheendwhentheideaisrejected.
If the idea comes from a person that
has a management function, this step
is obviously skipped. For this reason,
digital innovation project teams mostly
exist of the idea owner and its manager
or a manager as the idea owner who
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involved one of its employees. In none
of the example cases, the team was
expanded after this phase. In addition,
the interviewees indicated not to be
aware of any project in which this has
been the case.

When the idea owner and manager
agree on the added value of the idea,
two main activities can be identified.
First of all, a budget must be obtained
to develop the idea, and second of all,
a supplier must be found to develop
the idea. Although there is no agreed-
upon order for these two activities,
logically, most cases start by obtaining
a budget. Nevertheless, these two
activities often end up being done
simultaneously.

A budget is either provided by the
concerned department or obtained
through health care subsidies. To

)

<>

[]
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IDEA APPROVAL
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DEVELOPMENT

support teams in finding the right
subsidy, the Research Development
Office has been initiated. The main
task of this department is to connect
available subsidies to initiatives within
the organization. Suppliers are most
of the time easy to find since it is a
profitable collaboration in which the
final product, in most cases, becomes
the property of the supplier. The
supplier is, therefore, able to sell the
same product to different health care
organizations.

When a budget is secured, and a
supplier has been found, the idea
can be developed. In many cases,
the supplier is in charge of the final
design since they bring the expertise
on development. Prior to deciding on
the final design, a final pilot or test
run is performed. To make sure that
the product which is being developed

umc

PILOT IMPLEMENTATION
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is complementary to the current
IT infrastructure, the internal IT
Organization should be involved at this
pointinthe process,. ThelT department
which is responsible for steering
towards a smooth implementation is
Information Management (IM). However,
in many cases, the development has
started before getting in touch with
IM, bringing many complications to the
actual implementation.

The current digital innovation process
as derived from the case studies has
been illustrated in figure 5.

Although the digitalinnovation process
has not been officially organized or
structured, consistencies in prior
projects offer a rough outline of steps
and activities.
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4. Stakeholders within digital innovation

Inthis chapter, the characteristics androles of the stakeholders of the digitalinnovation
process are defined. The stakeholders are based on the information provided during

the case studies.

For digital innovation within the
Dutch UMC, four stakeholders can be
identified: the idea owner, the internal
IT organization, the supplier, and the
user. As described in the previous
chapter, the idea owner can be
anyone within the organization. The
internal IT organization is responsible
for integration to the current IT
infrastructure where the supplier is
responsible for the development of the
idea. The user is the person or group
that will be using the final product.

Theideaowner can atthe same time be
the user, but this does not necessarily
have to be the case. For example,
a physician could think of an idea to
solve one of his personal problems or
one of his patient’s problems.

When comparing these four
stakeholders to the place where Brown
(2008) indicates the sweet spot for
innovationtobelocated,aresemblance
can be found. Brown suggests that
the most significant opportunities

Desirability Feasibillity

Usability ~

~

lie where people’s desires meet
with what is technologically feasible
and viable within the organization’s
business strategy. A fourth additional
variable can be added to this trinity,
being: usability. Next to the fact that
a solution should be desired, the
solution must be the most effective
or efficient possibility for the specific
context, hence: usability.

Based on Brown's model, each
stakeholder should be equally involved
in the digital innovation process to
ensure the best possible outcome.
Figure 6 illustrates the touchpoints of
the stakeholders.

To scope this project, the research
is delimited to digital innovation
processes in  which operational
health care staff are the users. Since
physicians are the people stimulating
the most current innovation projects,
they will be representing this group
during interviews.

Idea-owner

Supplier

Innovation sweet-spot

Figure 6: The innovation sweet spot

'FU Delft
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As explained, anyone within the
organization can be an idea owner.
Due to the limitations of this research
project, the group of idea owners has
also been narrowed down. During
further interviews, physicians and IT
employees will, next to representing
the IT organization and the users, also
answer questions from the perspective
of idea owners.

Based on these decisions, the next
part of this chapter will elaborate
on specifically physicians, the IT
organization as a whole, and suppliers.
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4.1 Locating the stakeholders

Before elaborating on each stakeholder
individually, their positions within the
organization are defined. Figure 7
shows the organization’s organogram,
in  which patient care, the IT
organization, and external parties can
be distinguished.

The organization can be split up into two
main divisions: patient care and service
organization. Patient care represents

all medical themes, and therefore,
physicians can be located within the
complete left side of the organogram.
The service organization is where all
non-medical departments are located,
responsible for running the business.
The IT organization is part of the service
organization. All external parties,
including the suppliers, are located
outside the organization.

Advisory Board

Executive Board

Patient Care

Biomedical

Cancer Treatment

Diagnostics & Advice

Service Organisation

| Business Development |

| Control & Copmliance |

| Human Resources |

| |

| |

| |

| Surgery | | Information & Technology | /T organisation
| Brains & Senses | | Procurement |

| Children | | Quality & Care |

| Emergency | | Research & Education |

| Thorax |

Physicians
External parties
Suppliers
Figure 7: The location of t stakeholders
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4.2 Physicians

Figure 8 indicates how patient care is
divided into eight different divisions,
which serve as an umbrella for multiple
health care departments. Within
the Dutch UMC, these divisions are
called: “themes.” A theme covers
multiple health care departments in
similar fields of patient care. Figure
8 illustrates how these themes are
organized. Although this figure might
impose four health care departments
within every theme, this number is
different for every theme.

As shown in this figure, each theme
is led by a theme board, existing
of the department heads of every
department, a theme manager, and
a theme director. Every department
houses multiple physicians, including
those in training. Department heads,
as well as theme managers, are by
definition physicians. The theme
director, however, in most cases, is
not a physician and purely sticks to a
managing role.

4.3 The IT organization

The entire IT organization is divided
into four main divisions: information
management, medical technology,
IT services, and projects. This is
illustrated in figure 9.

Digital innovation mainly touches upon
Information Management (IM) and the
projects department (projects). Both
IM and projects are relatively new
departments due to the reorganization
of the IT organization in 2016.

IM is responsible for capturing the
current needs and wishes within the
themestotranslatethese,if necessary,
into  IT projects. With multiple
information managers responsible for
their theme, this department functions
as a conduit between patient care and
the IT organization.

Theme Board

Department Heads

Theme Manager

Theme Director

Health Care
Department

Health Care
Department

iy | Q. T} YAy YAy AF +f NAAFA ~Aro AanArFrmmantc
Figure 8: The organogram of the health care departments
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4.4 Suppliers

In theory, a supplier could be any
company willing to work together with
the Dutch UMC. Before being able to
collaborate, though, every company
has to comply with strict privacy and
safety regulations. Organizations
that have already collaborated with
the Dutch UMC before are known as:
“preferred suppliers.” Working together
with one of the preferred suppliers
means that the often lengthy approval
has already taken place and can
therefore be skipped. To speed up the
process, an obvious choice would be to
work together with a preferred supplier.
Therefore, itis not necessarily the case
that the organization always works
together with the most promising or
innovative company.

4.5 Conclusion

Four main stakeholders have been
identified within the current digital
innovation process: the idea owner, the
internal IT Organization, the supplier,
and the user. The idea owner and user
can be the same person or group of
people, but this does not necessarily
have to be the case. This research will
focus on digital innovations of which
operational health care staff are the
users. This group will be represented
by physicians during furtherinterviews.
The group of idea owners will be
represented by both physicians and IT
employees.

Service Organisation

Information & Technology

Information
Management
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5. The seven problem areas for digital innovation

With a clear picture of how digital innovation is currently organized and a general
understanding of which stakeholders are involved, the main problems for digital
innovation can be identified. To find these problems, qualitative research was
conducted among the different stakeholder groups.

This research consisted of 26 in-depth,
semi-structured interviews with 12 IT
employees and six suppliers. The group
of physicianscanbeequallydividedinto
operational physicians and physicians
in @ management position. Within the
IT organization, every information
manager, the IT director, the CMIO,
and the management of the Research
Development Office were interviewed.
The group of suppliers mostly consists
of preferred suppliers, complemented
with some companies who are active
within the domain of digital healthcare
that had not yet worked together with
the Dutch UMC.
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The participants were selected
through snowball sampling, starting
from the initiators of this project. Every
interview was recorded and reheard
to document the key findings. These
key findings were broken down and
clustered into different categories.
From these clusters, seven problem
areas have been defined, describing
the main challenges for digital
innovation within the Dutch UMC.

The key findings of each interview can
be found in appendix A.

Each problem area will be discussed

and substantiated with anonymized
quotesinthe next parts of this chapter.
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The first problem area which has been defined is the lack of support for digital
innovation. This problem area is defined by two sub-problems which are mainly
experienced by the idea owners and IT Organization. Both problems will be defined,
and the main complication rising from this problem area is demonstrated.

The first identified sub-problem, which
illustrates a lack of support for digital
innovation, is due to the absence of
a dedicated department for digital
innovation. This results in the fact that
nooneisheldresponsibleforthe quality
or output, employees do not have a
place to go with innovative ideas, and
project teams are not guided in their
process. Without anyone keeping an
overview of the progression andresults
of digital innovation, the process will
never be revised or improved.

“The complete project felt like an
obstacle course in which | had to figure
out every step on my own.”

- Physician

The second sub-problem is described
by how employees are not being
awarded time to spend on innovation
projects. Since participating in
innovation projects is not mandatory,
it is seen as a trivial activity, leaving no
choice but to do this in your free time.
Especially for physicians, who already
experience a very busy schedule, this
is a significant boundary, keeping them
from engaging in projects like these.

“I am doing overtime because | feel the
urge to keep on innovating our sector.”

- Physician
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“How much | would like to, | simply do
not know where to find the time to work
on innovation projects.”

- Physician

The main complication arising from
not guiding digital innovation is the
decentralization of innovation projects.
This decentralization leads to similar
projects being set up at different
departments within the organization,
resulting in the development of
solutions that do already exist. Time
and money are wasted while employees
lose interest or enthusiasm to partake
in innovation projects.

“After | spent a lot of time on setting
up this project, | discovered that one
of my colleagues had been doing the
exact same thing for the past couple
of months.”

- IT employee

If there is no guidance and very little
time for innovation, it makes sense
that project teams fully improvise on
the process. First of all, the people
engaging in innovation projects are
no experts on this topic and, without
guidance, will just do what feels best.
Second of all, if there is insufficient
time, concessions must be made, and
the process is rushed through.

32



The second problem area revolves around the goals that have been set for digital
innovation. Although the current strategy describes digital innovation to be a top
priority, the means to reach the goal of becoming a leading digital innovator so far
seem to purely stick to implementing the newest technologies.

By addressing the implementation of
new technologies as the goal of digital
innovation, technologies like artificial
intelligence, machine learning, and
robotics are fired at the organization
regardless of the problem it is
solving. Instead of using innovation
as a method, with the goal of solving
complex health care problems, showing
off new technologies has become the
goal.

“We forgot what the actual goal of
innovation is”

- IT employee

The result of not having defined clear
goalsforinnovationisanITorganization
that believes the best way to innovate
is by pushing new technologies into
patient care. The actual user, however,
is surprised by solutions to non-
existing or sub-problems.
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“To put it bluntly, innovation projects
today are projects for which it is most
important to have a fancy-looking
result”

- IT employee

“For a couple of years now, hospitals
are coming to us, arguing they should
implement artificial intelligence. But
why? What is the goal? The goal
cannot just be to implement artificial
intelligence.”

- Supplier

“Iam not waiting for augmented reality,
just to be able to say | am working with
augmented reality”

- Physician

By turning digital innovation into
a self-contained goal, the result is
the development of technological
gimmicks: productsthat meetthelatest
technology standards but bring only
very little value to the organization.
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The third problem area, which has been derived from the interviews, describes how
innovation projects are set up as if they are conventional management projects.
There are two main complications in structuring the innovation process in this
way. These complications, which mostly seem to be affecting physicians, will be

discussed one by one.

“We threat innovation projects like
they are regular projects which can
be scheduled and have a predefined
outcome.”

- IT employee

First of all, in conventional project
management, outcomes are fixed or
at least very predictable. Therefore,
a project can be scheduled into
detail, awarding a specific amount of
time and money to every step in the
process. Innovation processes are,
however, anything but predictable.
Since innovation is about developing
something new or non-existent, the
outcome can never be predicted. By
pushing the result of an innovation
project towards the desired or most
obvious outcome, very little room is
left for creativity.

Second of all, due to the high
predictability in the progression and
outcome of conventional projects,
suppliers can be involved, and
budgets can be obtained right from
the start. With an unknown outcome,
however, the costs for development or
required supplier can only be guessed
at in the early stages of an innovation
process. By making investments and
agreements with suppliers before the
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beginning of a project, it becomes
really hard to pivot from the initial idea,
again pushing the project in a fixed
direction.

“l do not want to be working on an idea
for six months and only then find out it
does not solve the right problem.”

- Physician

“Instead of giving ideas the chance to
evolve and being able to assess the
fruitfulness, we go all or nothing from
the beginning”

- Physician

Structuring innovation projects
in the same way as conventional
management projects kill creativity and
leave little room for ideas to develop
over time. Mainly physicians, in their
role of idea owners, experience these
problems since the IT organization
is held responsible for the planning
and structure of innovation projects.
projects kill creativity and leave little
room for ideas to develop over time.
Mainly physicians experience these
problems since the IT organization is
held responsible for the planning and
structure of innovation projects.
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The fourth problem area, which is defined, addresses the fact that both
departments and project teams work in isolation. There are two different reasons
for departments and project teams to work in isolation, each leading to a different

problem.

The Dutch UMC is organized as a
traditional management organization,
divided into silos which each has very
well-defined responsibilities as part
of the daily operations. This clear
distribution of tasks requires only
very little collaboration or interaction
between different departments.
Because the organizationisnotusedto
working together with people outside
their department, communication, and
interconnected processes, which are
required for efficient innovation, are
cumbersome and take a lot of time.

“To gain approval for the development
of a very straightforward application,
| needed to contact 10 different
departments by myself.”

- Physician

Above all this, every department has
its own management, own budget, and
own wishes for innovation. Instead of
finding common goals or widely spread
problems to solve, investments are
made for personal benefits, resulting
in very specific solutions instead of
broadly applicable products.

“We all work on our own little islana,
minding our own business.”

- IT employee

“Instead of having my lab research
done at our internal scientific
department, it was cheaper, faster and
more convenient to fly my samples to
Australia”

- Physician
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“It is every department for its own.
There is very little intercommunication
and zero joint projects.”

- Physician

The reason for project teams to work
in isolation is a direct result of what
has just been described. To avoid
the complicated and time-consuming
processes resulting from working
together with multiple departments,
teams often decide towork on a project
independently. However, not involving
the right stakeholders Ileads to
complications during implementation.
Since only the project team has been
involved in the design of the solution,
there is a big chance it fails to comply
with the restrictions or regulations of
the organization.

Innovation happens in isolated groups
which are invisible to the organization.
Sooner or later, however, they will face
difficulties when trying to implement
their solution.”

- IT employee

Working in isolation negatively
impacts the process and result of
digital innovation. Interdepartmental
processes take too long for innovation
processes to flourish, overly specific
problems are solved for small user
groups, and innovation project teams
become detached from the system,
experiencing significant issues when
implementing the developed solution.
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The fifth problem area indicates how physicians are disconnected from the IT
organization. There is little trust, resulting in physicians keeping ideas on how
technology could improve health care to themselves. The two main reasons for

this strong division will be demonstrated.

First of all, a widely spread feeling
within  patient care is the IT
organization’s uncooperative and
unsupportive attitude towards health
care departments. Most physicians
do not feel heard since they are often
dismissed by IT employees when
sharing their vision.

“The two things we usually get back
from IT is: we cannot do that, and we
do not do that”

- Physician

These negative experiences have built
up a clouded relationship between
these two. Due to bad publicity, this
negativity towards the IT organization
only keeps on growing among
physicians.

“My colleagues explicitly told me not to
have any hopes for the support of the
IT organization”

- Physician

A second reason for physicians to
grow apart from the IT organization
is the lack of awareness about the
different IT departments and assigned
responsibilities. An unpleasant
experience with, for example, IT
services creates a negative image
for the IT organization as a whole. A
malfunctioning computer, however, is
not tackled by the same department
that initiates innovation projects to
improve patient care.
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“l do not think the IT organization has
the ability to innovate at all. They were
not even able to update the computers
in our department.”

- Physician

The department which is responsible
for answering innovation challenges
is Information Management. As a
bridge between patient care and the
IT organization, it is their responsibility
to collect the most urgent needs and
turn these into a project. As learned
from the initial interviews, Information
Managementis fairly new and unknown
to a large number of physicians.
Even those that are familiar with this
department do not exactly know their
role. Therefore, information managers
are often not informed until a project is
facing a dead end.

“It would have saved me lots of time,
wasted energy and headaches, if |
would have known about the existence
of the information manager before
starting this project.”

- Physician

Acombinationofunclearcommunication
and a lack of trust resulted in a
troubled relationship between the IT
organization and patient care. The
innovation process is affected by this
since health care staff stopped sharing
innovative ideas, assuming no serious
follow-up will occur.
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The sixth problem area describes how the strong hierarchy within the organization
influences the number of ideas that are picked up. This hierarchy can be mainly
identified within patient care but is also visible within the rest of the organization.
How this hierarchy affects digital innovation is illustrated with the three following

examples.

Throughout the entire organization,
there is solid top-down management.
Foranideatoland,itmustfirstbe picked
up by someone at the management
level. Within patient care, for example,
if the department head does not see
any value in an idea, there simply will
be no follow-up.

“Some of my colleagues have
fascinating ideas on improving our
daily routines. Our department head,
however, does not share this vision.
Therefore we stick to what we know.”

- Physician

Most managers within the organization
are experienced employees who bring
a lot of expertise. Although it makes
sense to have people in charge who
know what they are talking about, it
is hard to break the ingrained habits
they bring along. Ideas that challenge
the status quo are evaluated from the
perspective that not too much should
change within the organization and,
therefore, are often dismissed. Above
all this, the culture within health care
organizations, where experience
is highly respected, makes it even
harder to propose ideas that evoke a
discussion.
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“It feels rude to propose ideas that
would criticize the current way of
working for someone who just got
here.”

- Physician

The consequence of this all is that a
very select group of people decides on
which ideas deserve a follow-up and
which not. This group, which exists
of managers and directors only, has
a limited view of the actual problems
health care employees are facing each
day. Therefore, making it harder to
understand.

“The wrong people are in charge. Top
management is deciding on what is
needed on the floor.”

- IT employee

It can be concluded that the top-down
structure within the organization
results in congestion of ideas. A select
group of managers and directors,
separated from the organization,
decides what ideas are valuable to
patient care.Employeesonthefloorare
often excluded from these decisions
and criticized for proposing a different
perspective.
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The final problem area illustrates the shared frustration of all stakeholders
about the limited budgets for digital innovation. Although the digital innovation
strategy intensively explains how the newest technologies must be applied to the
organization, the budget that has been cleared to support the related activities is

far from sufficient.

“There is a big opportunity in this idea;
both patient care and management
are highly enthusiastic. When asking
for a budget to back up the project,
however, everyone steps aside.”

- Information manager

Although innovation projects do
not require significant investments
until the actual development of the
product within the organization, it is
common knowledge that obtaining a
budget is one of the main barriers to
innovation. This has a demotivating
effect on employees to get involved in
innovation projects.

Limited budgets also negatively impact
collaborations with suppliers which
are responsible for the development.
New technologies, which are crucial
to innovation according to the current
strategy, are expensive to incorporate
into solutions. The limited budgets will,
therefore, always result in having to
cut in the final delivery.
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“Hospitals address us with the biggest
wishes for developing new software
solutions but in the end never seem to
have the budget for realization.”

- Supplier

Although not every innovation requires
heavy investments, the inconsistency
between strategy and budget slows
down innovation within the Dutch UMC
and negatively impacts relationships
with suppliers.
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The interviews present seven different problem areas, each having its own effect
on the digital innovation process. A connection between the problem areas can be
found when reviewing the current digital innovation process.

The current digital innovation process
has been compared to the stage-
gate model, as proposed by Cooper
(1990). The stage-gate model is a
proven approach to structure the
idea-to-implementation innovation
process, which divides the innovation
process into six stages, divided by
five complementary gates. Each gate
is @ quality control checkpoint that is
characterized by a set of deliverables
and quality criteria. The model is often
illustrated as a funnel, highlighting
how the innovation process starts with
many ideas, of which only a few make
it to implementation. Figure 10 shows a
slightly adapted version of this funnel.

When plotting the current digital
innovation process onto this model, a
few things directly stand out. First of
all, the discovery stage seems to be
a lot more cramped since the process
usually starts with one idea instead
of many ideas. Second of all, Instead
of having agreed-upon criteria to
measure this initial idea, the first gate

IDEATION SCOPE DESIGN
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is currently represented by the opinion
of one person, the manager. Thirdly,
after passing thefirst gate, the process
seems to be directly moving towards
the fourth stage: development. Instead
of a preliminary investigation and a
design stage, a straight movement
from ideation towards obtaining a
budget and connecting to a supplier is
identified in the current process. The
differences between Cooper’'s stage-
gate model and the current process
are illustrated in figure 11.

The deficiencies in the process as
compared to the stage-gate model are
directly related to most of the defined
problem areas, as illustrated in figure
12. This insight shows how the main
challenge for digital innovation within
the Dutch UMC is caused by neglecting
the discovery, scoping, and design
stage within the digital innovation
process.

To propose the right solution to this
problem, the effect of not including

IMPLEMENT

39



these stages in the digital innovation
process should be investigated for the
Dutch UMC. This is done in the second
phase of this report: “define.”

Apart from finding the main challenge
for digital innovation, an even more
striking observation can be made.
When looking at the defined problem
areas, there is a strong indication
that these are not limited to digital
innovation alone but seem to apply to
the organization as a whole. Although
the interviews specifically focussed
on digital or technological innovation,
discussing projects which required
interference of the IT Organization, itis
more than likely to say that the support
and project set-up is not very different
from regular innovation projects. Also,
the complete organization is divided
into silos; this is not something that
only applies to the IT Organization.

IDEATION SCOPE DESIGN
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Therefore, there is a high probability
that the hierarchy which comes with
dividing the organization into silos
can be found throughout the full
organization.

It is questionable whether this project
should stick to only addressing
digital innovation. When considering
the problem areas, presumably,
the early stages of innovation, in
general, are neglected. The solution
which is provided in this project
should therefore be applicable to
the innovation process as a whole.
Although the client of this project will
still be the IT Organization, the users
of the proposed solution are spread
throughout the full organization.
Therefore, instead of referring to the
digital innovation process, the next
parts of this report will refer to the
“innovation process” and “innovation.”

DDEDD J m
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5.8 Conclusion

Seven problem areas have been defined that each in their own way affects
the innovation process. The different problem areas show resemblance in how,
together, they result in neglecting the early stages of the innovation process,
moving directly from the ideation stage to the development stage. On top of
this, the seven problem areas seem to apply to the full organization, indicating
that the encountered problems do not stick to digital innovation only but affect
the innovation process as a whole. The solution which is offered in this project,
therefore, should focus on realizing innovation in general.

Lack of support

By simply not guiding teams through the
process, project teams fully improvise

Technology as goal

The starting point of a project has become
the development of technology

Project distinction

Regular projects do not require an ideation or
design stage

Isolation

The early stages of the innovation process
require collaboration of different departments

Disconnection

The early stages of the innovation process
require collaboration of different departments

Hierarchy

By killing ideas in an early stage, there is no
chance to evolve

Budget

The goal of the early stages is to prevent
useless investments

Figure 12: The problem areas in relation to the early stages

'FU Delft
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6. Concluding discover

This research phase aimed to find the main challenge for digital innovation. To do
this, five sub-questions were answered by conducting a literature study, three
case studies, and qualitative research with the stakeholders involved in the
innovation process. The answers to each of these five questions will be presented
conclusively.

What is the definition of digital innovation for the Dutch UMC?

Digital innovation for the Dutch UMC can be defined as: “the establishment,
implementation, and acceptation of new, improved or changed products, services
or processes through the means of digital technology to improve the quality of
health care.”

What does the current innovation process look like?

The Dutch UMC has not consciously organized or structured digital innovation.
Therefore the current innovation process looks different for every project and
is mostly improvised. However, multiple consistent activities can be identified
throughout different digital innovation projects

Who are the stakeholders for digital innovation?

For the digital innovation process, four main stakeholders are identified: the
idea owner, the IT Organization, the user, and the supplier. To scope this project,
physicians will represent the user group in this research, while a combination of IT
employees and physicians will represent the idea owners.

What barriers can be identified in the current innovation process?
Seven problem areas have been defined, each challenging the digital innovation
process:

There is a lack of support

Implementing new technology is the goal of innovation
There is no distinction in project setup

Departments and project teams work in isolation
Physicians are disconnected from the IT organization
There is a strong hierarchy within the organization
There are limited budgets for innovation

Noo AW

How are the problems related to each other?

The seven problem areas together result in an innovation process that neglects
the ideation, scoping, and design stage. These three stages are described as
the early or pre-development stages of the innovation process. However, these
problem areas do not stick to only digital. Therefore, the proposed solution should
address innovation and the innovation process in general



PHASE 2: DEFINE

creating the design brief

In the first phase of this research project, a deeper understanding
of the current innovation process, stakeholders, and encountered
problems has been required. These insights will be used in this phase
to create the design brief. The design brief defines the final design
challenge for this project and is considered to be a framework to
structure and guide this research project’s final phases.

Develop Deliver







7. Introducing define

Now that the main challenge has been defined as neglect of the ideation, scoping,
and design stage of the innovation process, it is important to investigate how
this affects the outcome of innovation projects, what a possible solution might
look like, what design criteria can be defined and for whom the solution is being
developed.

These questions are answered in the design brief, which consists of the four
elements: the problem scope, the solution scope, the design criteria, and the client.
To create the design brief, four corresponding questions have been answered,
which are illustrated in figure 13.

How can the final design challenge for this project
be defined?

Why is it a problem to neglect the What is needed to
early stages of the innovation process? solve this problem?
Who is the client for the proposed To what design criteria must the
solution? solution comply?

3
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8. Problem scope

In this chapter, the actual problem of neglecting the early stages of the innovation
processisdiscussed. The three stages will quickly be introduced before elaborating
on why it is a problem to neglect these stages.

Ideation

The first stage of the process, the
ideation stage, is where ideas enter
the process. As illustrated, the
process can be viewed as a funnel.
The amount of ideas that come in at
the beginning strongly affects the
number of successfulimplementations.
Therefore, Innovation processes tend
to start by collecting and creating as
many ideas as possible, increasing the
chance of success.

Scoping

The scoping stage is meant to decide
on the rough boundaries of the
project. This stage is characterized
by quick and trivial research into the
problem, user demands, technological
possibilities, and the possible fit to the
organization’s strategy. The scoping
stage is meant to filter out groundless
ideas early on in the process.
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Design

During the design stage, the input of
the scoping phase is used to shape
the initial idea into an actual concept.
Through multidisciplinary teamwork
and testing with real users, this stage
focuses on making the idea fit within
the organization.

These three stages together are
referred to as the early stages or the
pre-development stages. Together
they are equally important, if not more
important than the second half of
the innovation process since this is
where the initial problem-solution fit is
established.
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The early stages of the innovation
process are allabout shapingideasinto
optimal solutions by understanding
what problem is being solved. Dorst
(2011) defines two dimensions within
innovation processes, being the
problem-space dimension and the
solution-space dimension. To establish
the right problem-solution fit, both
dimensions should simultaneously
be explored, which “involves a period
of exploration in which problem and
solution spaces are evolving and are
unstable until fixed by an emergent
bridge which identifies a problem-
solution pairing” (Dorst, 2001). This
process is referred to as “creative
design.”

What Dorst means by this can best be
imagined as a spiraling motion between
defining the problem and creating the
solution until the position is reached in
which they perfectly fit together. This
is illustrated in figure 14.

problem
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Inthe current process, the organization
jumps to conclusions based on the
opinion of one person. By skipping the
activities in which the problem-space
and solution-space are explored, the
Dutch UMC is significantly increasing
the chance of solving irrelevant
problems and developing incompetent
solutions.

A second consequence of neglecting
the early stages of the innovation
process is the trouble that is currently
faced during the implementation
stage. Because current innovation
projects start from the development
stage, without involving the people
or departments that are relevant
for implementation, products are
developed which do not comply with
the required criteria of the Dutch UMC.
Instead, non-compatible products are
dropped into the organization, facing
a lot of resistance, resulting in delay or
even cancelation.

solution
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In design terminology, the early phases
of the innovation process are also
referred to as: “the fuzzy front-end
of innovation” (Hestatt and Verworn,
2004). “In general, the front-end ranges
from the generation of an idea to either
its approval for development or its
termination” (Khurana and Rosenthal,
1997). The front-end is the least well-
structured part of the innovation
process (Hestatt and Verworn, 2004),
hence the adjective: fuzzy. The front-
end process is arduous to manage
or plan and often has a chaotic,
unpredictable, and informal character.
Sanders and Stappers (2008) illustrate
the fuzzy front-end in a straightforward
yet striking way, as shown in figure 15.

The innovation process’s front-end
typically consists of a collection of
creative activities like idea generation,
rapid prototyping, and concept
creation (Hestatt and Verworn, 2004).
By working in multi-disciplinary teams
and by actively involving the user,
these activities are designed to
prevent the above-described problems
from happening, securing the design
of feasible, viable, and desirable
solutions.

Fuzzy front-end
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It is not only the Dutch UMC that is
struggling with the complexity of this
phase of the innovation process. High
failure rates in innovation can often
directly be linked to a poorly executed
front-end of the innovation process.
Still, most organizations focus on the
final phases of the innovation process.
Hestatt and Verworn (2004) state that
the front-end is the biggest pitfall in
innovation due to underappreciating
the impact of the pre-development
activities.

A final observation that is made is
that for most organizations like the
Dutch UMC, money is seen as a barrier
to innovation. However, a better-
organized front-end of the innovation
process results in saving money by
preventing unnecessary investments.
Von Hippel (1993) illustrates how
changes to the product characteristics
in the front-end of innovation have the
highest impact, while the associated
costs are lowest. Figure 16 shows a
slightly modified version of Von Hippel's
graph.
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By neglecting the early stages of the
innovation process, large areas of the
problem-space and solution-space are
unexplored. The risk this brings is to
be solving an insignificant problem
or developing an inferior solution.
Next to this, the early stages are
characterized by creative activities
which are performed in larger and
more diverse groups that represent

Characteristics

Fuzzy
front end

multiple aspects of the organization.
By working together like this, the
chances of developing non-compatible
solutions significantly decrease.

In the end, better organizing the early
stages or front-end of the innovation
process results in better innovation,
satisfied users, and saving money.

Costs of
changes

>
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Innovation process (time)
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9. Solution scope

As this project is a design project or even an innovation project in itself, instead of
jumping directly onto the defined problem, the solution space has been explored.
Although the defined problem clearly illustrates why innovation projects are facing
so many challenges, instead of providing different solutions to all seven problem

areas, the root cause has been defined.

To find the root cause for neglecting
the early stages of the innovation
process, a root cause analysis
workshop was conducted. A focus
group was composed to participate in
this workshop, representing multiple
aspects of the organization. The focus
group consisted out of one information
manager, two IT managers, and a
physician.

As proposed by Kaoru Ishikawa
(Ishikawa, 1976), the fishbone diagram
was used as aframework to presentthe
defined problem areas to the workshop
participants. The fishbone diagram or
Ishikawa diagram is a “problem-solving
quality tool to help teams identify
and discuss all potential causes of
an effect” (Perry, 2006). The diagram,
which has a fishbone structure, hence
the name, starts by defining the main
problem and divides the primary
causes into tangible topics or themes.

Usually, a project team would compose
the diagram jointly, but since research
into the problem areas was conducted
in advance, the diagram was composed
before the workshop. The diagram
illustrates the seven problem areas as
definedinthe previousresearch phase,
and every problem area is divided into
sub-problems. The diagram in itself
does not present the root cause of
the problems but is purely used to
structure the problem. Figure 17 shows
the diagram.

The participants were asked to select

the four most impactful problems to
apply the five-why technique to. This
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is a simple yet very effective way of
finding the root cause of a problem
(Serrat, 2017). Like the name indicates,
for every problem, you ask “why?” five
times in a row.

Innovation
as goal

Lack of
support

Done in free time Focus on technology

Developing gimmicks — ==

No central department

No overview of projects

Physicians stopped
sharing innovative ideas

Information managers are not found Inc

/T is involved too late Selective decisiol

Disconnection
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9.2 Definition of the root cause

Although it may look like this analysis is
mainly focused on defining the problem
better, the workshop provided valuable
insights into why the early stages of
the innovation process are neglected
and, therefore, how the solution must
be shaped.

The five-why technique looks like
a simple task but is actually pretty
challenging since it is easy to end up
in a circle of arguments. Especially
when trying to answer why the early
stages of the innovation process are
not organized, the easy answer to give
is: “because we never did.” Since not
everyone participated in the workshop
at the same time, the final conclusions
were collected and merged into the
following root cause:

Project
distinction

No room for

] Interdepartmental
unorthodox ideas

processes take too long

No room for experiments

Isolation

Too specific solutions

Project teams get detached

“The Dutch UMC has not organized the
early stages of the innovation process
because there is a lack of knowledge
about the importance and way of doing
this”

After the participants agreed on this
conclusion, the root cause was used to
shape the solution scope by answering
this need:

“The Dutch UMC is in need of the tools
which make them understand how
to structure the early stages of the
innovation process and why this is so
important.”

Challenges for

Afraid to share ideas

Little knowledge on

jrained habits innovation process

1 making Projects are downsized

Hierarchy Budget
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To create an understanding and ensuring actions will be taken upon these insights,
a client must be found to receive and share this information.

Logically the client would be the
initiators of this project: an information
manager and a physician within
the Dutch UMC. However, it is not
their responsibility to convince the
organization of a new way of working.
Therefore, the conclusion was made
that the client must be present at
the top of the organization. During
conversations with the management,
however, an additional problem was
brought up. Due to the situation
regarding the Covid-19 pandemic,
schedules are very tight, leaving little
room for participation in this project.
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A solution to this problem was found
in developing a tool that can be used
by a different group to transfer the
required knowledge to management.
The in-between user who was
presented is a group of people known
as the “innovation club.” This group
is already very active in discussing
topics related to innovation within the
Dutch UMC, recognizes the problem,
and is supportive of change. The only
drawback is that this group exists of
sorely IT employees instead of a mix
which would have better represented
the organization as a whole.
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After appointing the innovation club as the user, multiple meetings were arranged
to better define the solution. Ultimately, the decision was made to divide the
solution into two parts: an innovation framework and a boundary object. These

deliverables will be discussed one by one.

The innovation framework

Since there is little knowledge on the
importance of organizing the early
stages of the innovation process and
at the same time no idea on how to
do this, the first deliverable will be
an innovation framework. The goal of
the innovation framework is for the
Dutch UMC to be able to structure
the early stages of the design
process in a standardized way. The
framework should also bring a common
language to the organization to make
it less complicated to talk about the
topic of innovation in all layers of
the organization. Thereby, regular
terminology often has a different
meaning within health care settings,
causing confusion.

The boundary object

The second deliverable is a boundary
object. Carlile (2004) defines a boundary
object as “a means of representing,
learning about, and transforming
knowledge to resolve the consequences
that exist at a given boundary.” These
knowledge boundaries can often
be recognized between specialized
domains within organizations (Carlile,
2002). In this case, the boundary object

The solution which will be provided to
the Dutch UMC must bring knowledge
about the need of organizing the early
stages of the innovation process and
support in the execution. The solution
is therefore divided into two separate
deliverables, which are developed for
the innovation club.

The decision was made to offer this
solution in two separate deliverables,
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is developed to bridge the gap between
the domain of innovation and health
care, as illustrated in figure 18.

Boundary objects are not limited to
any shape or form. The objects can be
abstract or concrete, as long as they
can transfer the required knowledge
between two domains.

Domain of
innovation

Health care
domain

which are developed for the innovation
club. The first deliverable will be
an innovation framework, and the
second deliverable will be a boundary
object which can be used to transfer
knowledge on innovation into the
health care domain. The task of the
innovation club is to use these tools
in proposing new ways to organize
innovation to the management of the
organization.
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10. Concluding define

In this research phase, four questions were answered by means of prior research
findings, additional interviews, a literature study, and a workshop. The answers to
these four questions together provide the design brief for this project:

Why is it a problem to neglect the early stages of the innovation process?
Neglecting the early stages of the innovation process brings along two major
problems. First of all, large areas of the problem-space and solution-space are
unexplored, and second of all, by skipping the creative activities that characterize
these stages, there is a high chance of developing non-compatible solutions.

What is needed to solve this problem?
The Dutch UMC is in need of tools to make them understand how the early stages
of the innovation process should be structured and why this is so important

Who is the client for the proposed solution?

Because of very busy management, the solution is developed for and with the
innovation club. This is a group of IT employees that are already actively involved
in how to re-shape innovation within the organization.

To what design criteria must the solution comply?

Two tools or deliverables will be deliveredto the innovation club. Thefirst deliverable
will be an innovation framework that can be used to organize the early stages of
the innovation process in a standardized way, and the second deliverable will be a
boundary object to transfer knowledge from the innovation domain to the domain
of healthcare. The tools will eventually be used by the innovation club to propose
new ways of organizing innovation within the Dutch UMC to the management of
the organization.
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PHASE 3: DEVELOP

shaping the innovation framework and boundary object

The design brief serves as a clear starting point for the exploration
of the solution space. Since there have been no efforts by the Dutch
UMC to structure the front-end of digital innovation yet, the process
must be developed from the ground up. Therefore, this phase aims
to research and review the possibilities of structuring the front-end

of digital innovation by addressing the available literature on this
topic.

Discover Define Develop







11. Introducing develop

In this third phase of the research, the most promising method to structure the
front-end of digital innovation is defined. To find this most promising method, five
sub-questions were answered by conducting a literature study. The sub-questions
are illustrated in figure 20.

This phase exists of two chapters, of which the first addresses how the most
promising method has been found and the second chapter what this method
entails and how it could be applied to the Dutch MC. Each chapter will be concluded
by summarizing the key findings, and a third chapter will present the overall
conclusion of this research phase.

Developing an innovation framework and

a boundary object

What approaches can be found
in literature for structuring the early
stages of the innovation process?

How can this approach be used What knowledge is required to
to create an innovation framework? understand the need of this approach?

3
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12. Structuring the early stages of innovation

Literature research has been conducted to select user-centered design as the
most suitable approach to structure the early stages of the innovation process.
In this part of the report, this decision will be substantiated by reviewing the
different possible types of innovation and corresponding approaches. Since user-
centered design in itself does not propose a concrete structure that could be
used to shape the innovation framework, design thinking, a user-centered design

method is analyzed.

Innovation can generally be
distinguished into two categories:
radical innovation and incremental
innovation. Radical innovation revolves
around creating completely new
product propositions and incremental
innovations focusing on improving
the current situation through subtle
changes in products, systems, or
processes (Norman and Verganti, 2014).
Developing radical innovations is
a business model which tends to
completely wipe away all existing
competition by introducing products
of which the market does not exist yet.
Radical innovation often has a higher
risk than incremental innovation
due to a greater chance of failure in
product development and customer
acceptance. A great example of recent
radical innovation would be Netflix.
Existing technology was used to
create a product proposition for which
the market did not exist. This results in
Netflix taking up all space in this newly
created market while at the same
time, previous solutions serving similar
customer needs become obsolete.
Duetothehighrisksinvolvedwithradical
innovation, incremental innovation is
more common to large organizations.
Instead of demolishing current markets,
incremental innovations improve
the user experience or lower the
production costs of existing solutions
by leveraging new technology or
applying existing technology in a new
context (Norman and Verganti, 2014).
NormanandVerganti(2014)illustratethe
relationship between incremental and
radical innovation for the dimensions
of meaning and technology, resulting in
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four main types of innovation. Norman
and Verganti (2014) address that none
of these types can be addressed as
the best innovation type. Also, they
do not automatically exclude one
another. For instance, innovations
can be technology-push innovations
and, at the same time, market-pull
innovations. Organizations, however,
tendtofocusononetype ofinnovation,
understanding the possible expansion
toanadjacentfield.Figure20illustrates
the four types of innovation.

Technology push

Technology push innovations are
innovations that show a radical
change in technology  without
changing the product’'s meaning. As
the name indicates, technology push
innovations are innovations of which
the technology is developed before
having defined the application of this
technology. The right market and
customer value are sought afterward.

Meaning driven

Without involving new technologies,
the meaning of a product is radically
changed. Meaning-driven innovation
is often related to socio-cultural
dynamics resulting in words or objects
obtaining a new meaning.

Technology epiphanies

Technology epiphanies areinnovations
that radically change the meaning of a
product through the development of
new technologies. These are the types
of innovations from which the user did
not know it was desired.
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Markte-pull

Market-pull innovations are
innovations that respond to the
expressed desires and wishes of the
customer. Incremental changes in both
technology and meaning result in safe
but desired propositions.

In the current approach of the Dutch
UMC, innovation projects are mainly
triggered by new types of technology.
When locating this approach in the
framework of Norman and Verganti, it
showsmostsimilaritieswithtechnology-
push innovation. Whether this is an
appropriate strategy for a health care
organization is questionable.

To pursue a technology push
innovation strategy would at least
require a research and development
departmentthat knowshowtoturnnew
technologies into viable healthcare
solutions (Brem and Voigt, 2009). Prior
research, however, illustrates how all

development is outsourced due to a
buy-over-make policy. Pisano (2015)
demonstrates how  organizations
shouldfocusondevelopinginnovations
that leverage an organization’s core
capabilities. The core capabilities of
the Dutch UMC can be found in the
enormous knowledge of health care
processes and experience in patient
care.

Instead of getting hung up on
the development of health care
technologies, it would be way more
effective to benefit from the many
competent health care professionals
within the organization. There is simply
no other organization that could
better detect the desires of potential
users and opportunities for innovation
within health care than the Dutch UMC
themselves. A strategy that would fit
this vision is to focus on market-pull
innovations.

=
Q]
o2 Technology- Technology
o o Push Innovation Epiphanies
o

>

(o)

o

o

c

c

]

= e
c
g 2 Market-Pull Meaning-Driven
ol Innovation Innovation
OO
c

Incremental Radical
change change

Meaning

3
TUDelft

60



The approach which is described as most suitable for market-pull innovation is
user-centered design (Norman and Verganti, 2014). In this chapter, the main
characteristics of this approach will be discussed.

User-centered design is not a step-by-
step plan but can best be labeled as
a mindset or philosophy. Van der Bijl-
Brouwer and Dorst (2017) define user-
centereddesignas“agroup of methods
and principles aimed at supporting the
design of useful, usable, pleasurable
and meaningful products or services
for people.” It is considered a core
quality of design and is making its way
into tackling innovation challenges.
Van der Bijl-Brouwer and Dorst (2017)
refer to this approach as *“design
innovation”. Design innovation uses
multiple traditional design practices
and humanizes the innovation
process by focusing on gaining a deep
understanding of the users, their
troubles, and desires.

Multiple methods have been

developed to apply user-centered
design to organizations. Roberts et al.
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(2016) argue that there is a significant
opportunity for health care systems
to tackle their innovation problems
based on the design thinking method.
Design thinking is a method that is
mainly used for the early stages of
the innovation process (Brown, 2008)
and enables non-design organizations
to tackle innovation challenges from
a designer’'s perspective (Tschimmel,
2012). Apart from being easily
accessible, “the integration of a design
thinking framework not only offers
health systems a way to respond to
certain change, but it also offers health
systems the opportunity to lead it”
(Roberts et al., 2016).

The design thinking method will be
reviewed in the upcoming chapters in
order to find whether it can be used as
a base for the innovation framework.
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Basedontheliterature, designthinking sounds like a promising method to structure
the early stages of the innovation process. In this part of the report, the method
itself, the corresponding process, and people will be discussed.

12.3.1 The characteristics of design thinking

Design thinking has been existing
for some time but has recently been
popularized by the design company
IDEO. Design thinking aims to solve
concrete human needs as a user-
centered approach, stimulate creative
thinking, and help organizations
quicker solve wicked problems. Dell’Era
et al. (2020) describe design thinking
as “a formal creative problem-solving
method with the intent to foster
innovation.”

Design thinking is characterized by
developing empathy for the user,
systems thinking, radical collaboration,
and rapid prototyping (Roberts et al.,,
2016, Design Council, 2013). Each of the
four characteristics will be explained.

Developing empathy for the user
As design thinking is a user-centered
design method, the user is literally put
inthe centerof the process. Developing
empathy for the user means that the
project team devotes their time to
trying to understand the situation and
problem from the perspective of the
user. The reason to really step into the
shoes of the user is to make sure that
the proposed solution will be inherently
desirable (Brown, 2008). Typical tools
and activities for developing empathy
are observations, interviews, and
customer journeys.

Systems thinking

New products or innovations do not
affect one person or department

=z
TUDelft

within an organization but complete
systems (Roberts et al., 2016). The
design thinking method contributes
to designing solutions with every
touchpointin mind. Through scenarios,
customer journeys, or roleplaying, all
interactions of the innovation with
the organization can be mapped and
incorporated in creating the final
design.

Radical collaboration

Design thinking stimulates radical and
sometimes unexpected collaboration
within organizations. Innovation
challenges, especially in organizations
sized like the Dutch UMC, cannot
be solved by individuals or isolated
groups of like-minded people. “The lone
creative geniuses have been replaced
by the enthusiastic interdisciplinary
collaborators” (Brown, 2008).

Rapid protoyping

To prevent the development of poor
solutions, the design thinking method
encouragesprojectteamstoconstantly
testideas through rapid prototyping.In
engineering, prototypes are often seen
as the final model before launching a
product. In design thinking, however, a
prototype is the least complicated way
of demonstrating an idea. “Prototypes
should command only as much time,
effort, and investment as are needed
to generate successful feedback”
(Brown, 2008). Some paper, a pencil,
and a pair of scissors will do the job in
most scenarios.
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12.3.2 The design thinking process

As defined in the prior stages of this project, the innovation process, especially
the first half, is very hard to structure. With an unknown outcome, new pieces
of information keep appearing along the process, steering the solution towards
new directions or even proposing a new problem to be solved. Design thinking,
however, offers a flexible structure for the early stages of the innovation process.

Design thinking defines five iterative
phases without explicitly mentioning
a beginning or an end. The institute
of design at the Stanford University
defines these five stages as empathy,
define, ideate, prototype, and test.
Figure 21illustrates these five phases.

Although the illustration might give
the impression of a linear process,
the design thinking process should
be seen as a circular movement
that can be joined from any stage.
Although the figure already provides
a clear illustration of what the process

of design thinking looks like, to be
more specific, each phase is briefly
explained.

Sharpen the problem through
better understanding of the desired solution

Generate new
ideas through
protoyping

Generate new ideas through
learnings from user tests

Understand the
context to define
the problem

Create a deeper understanding of the
problem context through testing possible solutions

3
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Empathy

In this stage, the project team involves
with the user to get rid of all existing
assumptions. By looking through
the user's eyes, the problem context
is tried to be understood from their
perspective.

Define

In this stage, all gathered information
on the problem context is used to
clearly define the problem to solve, or
positively framed: the opportunity for
innovation.

Ideate

The ideation stage is characterized by
creating as many ideas as possible for
the defined problem. In groups, out-of-
the-box thinking is stimulated by using
design tools such as brainstorming
and sketching. This stage usually ends
by selecting the most promising ideas.

Prototype

The selected ideas are turned into
quick and simple prototypes which can
be used to test the idea. Since building
prototypes often leads to new or
customized ideas, this stage is often
seen as an extension of the ideation
stage.

Test

The testing stage is meant to quickly
evaluate ideas with actual users. In
this stage, the prototypes are used to
collect the required feedback to adapt,
improve or dismiss the idea.

The design thinking process is a
comprehensible way of structuring the
early stages of the innovation process.
Especially for non-designers, this
structure can be helpful to understand
how not every initialideais as promising
as it looks.

Design thinking types

Result focussed
Conventional-based

Situation-based

Design expertise levels

Naive
Novice

Advanced beginner

Strategy-based Competent
Experience-based Expert
Developing new schema Master
Redefining the field Visionary
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12.3.3 People in design thinking

Although design thinking clearly describes the steps and activities to organize
the early stages of the innovation process, without the right people, this method

will not be executed correctly.

Most studies indicate that anyone can
learn design thinking. Like any other
skill, however, it takes time to master.
Dorst (2006) states that the best way of
acquiring design capabilitiesis through
“practice, application, and experience.”
Mosely et al. (2018) distinguish seven
design thinking types based on their
design expertise.

Since design thinking is an unknown
method to the organization, the
average level within the organization
is expected to be “naive.” Mosely et
al. (2018) define how design thinking
types with lower levels of expertise
generally “follow the rules of the game.”
It is therefore essential to have the
process guided by design managers
(The Design Council, 2007).

Although there are no restrictions

Cross domain skills and attitude

»
< »

Deep expertise
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on who is involved in the innovation
process, the best results come from
diverse collaborations (Roberts et al.,
2016). Teams can, therefore, best be
made up of different representatives
of the organization. The most valued
team members are described as
“T-shapedprofessionals”(Demirkenand
Spohrer, 2015). T-shaped professionals
are people who can translate their
expertise on a specific topic over a
broader domain, as illustrated in figure
23.

Working together in multi-disciplinary
teams of T-shaped professionals
resultsina “smootherlanding”. Instead
of dropping the solution onto the daily
operations, solutions are developed
with the corresponding restrictions in
mind.

65



12.4 Conclusion

The literature strongly indicates the Dutch UMC is currently focussing on the
development of technology push innovations. Although this is not per se a bad
strategy, it does not seem to fit to the organization’s core capabilities. For this
reason, a shift is proposed towards focussing on the development of market-pull

innovations.

The most suitable approach in
structuring the early stages of the
innovation process for this kind of
innovation is user-centered design.
Because user-centered design in
itself does not offer a solid structure
to shape the innovation framework,
design thinking, a user-centered
design method, has been selected as
a starting point.

Design thinking is characterized by
developing empathy for the user,
systems thinking, radical collaboration,
and rapid prototyping. The method
provides a process to structure the
early stages of the innovation process
and can be learned by anyone. All in
all, design thinking seems to be a very
promising method to guide in designing
the innovation framework.
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13. Boundary of knowledge

The innovation framework will be accompanied by a boundary object which can
be used by the innovation club to transfer knowledge about innovation to the
organization. To find what information is needed by the innovation club to be able
to succeed, their knowledge of innovation processes was weighted. These insights
were used to define the crucial elements for the boundary object.

The innovation club was invited to
two generative sessions in which the
project results so far were presented
together with an initial introduction to
design thinking.

Although the deliverables had been
defined in collaboration with the

While  discussing the research
findings, it quickly became clear
that the innovation club was mostly
interested in the form in which the
deliverables would be presented. The
group shared their expectations on
the deliverables being technological
innovations themselves. For instance,
the suggestion was made to present
the framework through a virtual
reality tour or in an escape room
packed with technologies. Despite
having just presented a new take on
innovation that does not start from
new technologies, the group proposed
the exact opposite.

Due to pursuing a technology push
innovation strategy while neglecting
the early stages of the innovation
process, non-technical solutions seem
to be regarded as inferior. As this
project can be seen as an innovation
project in itself, the solution has
prematurely been shaped in the mind
of the innovation club.

By having the innovation club define
the goal of the solution themselves,
eventually, they understood how
technology did not support in reaching
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innovation club, in this session the
effectiveness was questioned. At first
glance, this looked like taking a step
back in the process, but eventually, it
benefitted in clarifying the main focus
of the boundary object.

this goal sooner. Instead, they were
able to see the difference in approach
between including and excluding the
early stages of the innovation process
and got excited about adopting
design thinking. Eventually, the
decision was made not to include any
technology in the deliverables but to
stick to tools that are easy to use and
really support the goal of transferring
knowledge on this complicated topic
to management and others. As
most communication currently takes
place via video calls, the innovation
framework and boundary object will
be provided in presentation format.

An additional insight that was created
by these discussions is the difficulty
of the topic. As the innovation club,
which is most knowledgeable on the
topic of innovation, already had many
difficulties understanding the actual
problem and proposed solution, it
will only be harder for the rest of the
organization. Therefore the complete
story about the current situation, the
corresponding problems, and added
value of the proposed innovation
framework must be presented in easy
language.
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The innovation framework and boundary object will be provided in presentation
format to be able to transfer the required knowledge in a common and accessible
manner. The boundary object should provide the complete story about the

current situation, the experienced problems, and the added value of the proposed
innovation framework.
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14. Concluding develop

Through literature study, in this part of the research, three questions were
answered. The answers were used to make the final decisions on the design of
the proposed solution.

What approaches can be found in the literature for structuring the early
stages of the innovation process?

The Dutch UMC currently seems to be pursuing a technology push innovation
strategy that is not suitable for the organization. Therefore, a new strategy of
pursuing market-pull innovation is proposed. The approach which is promising for
health care and fits this strategy is user-centered design. User-centered design
can be seen as a philosophy or mindset in which every decision on the design
of the innovation is based on the users’ wishes and desires. However, the user-
centered design approach does not bring a concrete structure to the early stages
of the innovation process.

How can this approach be used to create an innovation framework?

Design thinking, a user-centered design method, has been selected to shape the
framework. Design thinking offers a clear structure already and is applicable to
non-design organizations. The four main characteristics of design thinking, which
will be visible in the innovation framework, are: developing empathy for the user,
systems thinking, radical collaboration, and rapid prototyping.

What knowledge is required to understand the need for this approach?
Since the topicofinnovation seemsto be avery complicated one, tounderstand this
need, the full story should be covered on the current process and corresponding
problems and the added value of using a new innovation framework. Therefore,
the innovation framework and boundary object will be presented in presentation
format. Together with the innovation club, the decision has been made that this is
the most common and applicable form.



PHASE 4: DELIVER

proposing the final solution

In this last research phase, the innovation framework and the
boundary object are presented. To evaluate the deliverables, they
have been reviewed by the innovation club and reflected on from a
problem perspective.

Discover Develop Deliver







15. Introducing deliver

In the final phase of this research, the solution will be presented. The final
design of the innovation framework and boundary object will be discussed and
substantiated, and both deliverables are reviewed by the innovation club. The
four sub-questions, as illustrated in figure 25, will be used to structure this phase.

In this order, the following three chapters will present the innovation framework,
the boundary object, and an evaluation of the solution.

Delivery of the
final solution

What decisions have been made What decisions have been made
to design the innovation framework? to design the boundary object?

Do the deliverables comply to
the demands of the user?

Do the deliverables comply to the
design goals?
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16. The innovation framework

The final innovation framework divides the early stages of the innovation process
into four stages. The title of each phase is a verb that best describes the main
activity of the specific phase. Since all verbs start with a “V”, the innovation

framework is referred to as: “the 4V-model”. The 4V-model will be discussed by
reviewing the phases one by one.

The 4V-model can be found in figure 26. The model divides the first half of the
It is meant as a framework that can be innovation process into four stages:
used to shape the early stages of the vangen (catch), vragen (collect), vormen

innovation process as well as providing (create), and verbinden (connect).
a language to discuss these stages.

Vangen Vragen Vormen Verbinden

0
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Vangen

This stage is meant to catch all ideas,
problems, and opportunities that live
within the organization. In the current
process, these are not collected or
prematurely dismissed. Therefore, the
motto of this phase must be that every
idea is welcome. By actively collecting
what lives within the organization, the
Dutch UMC is able to define the biggest
problem areas, steering innovation
projects in the right direction.

Vragen

By neglecting the early stages in the
current innovation process, ideas are
presented as the final solution. The
user of the solution, however, is never
involved in this process, resulting in
the possibility of solving insignificant
problems or developing poor solutions.
In this stage, project teams interact
with the future user to clearly define
the problem and problem context.

Vormen

Instead of pushing forward the initial
idea, this phase is all about creating
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as many ideas as possible for the
defined problem. By involving as many
stakeholders as possible, multiple
aspects of the organization are
represented, resulting in desirable,
viable, but mostly feasible ideas.

Verbinden

As with design thinking, prototypes
of the most promising ideas will be
tested with real users. This stage can
have three possible outcomes. First
of all, the conclusion can be made
that the idea does not seem to be
as promising as expected and will be
dismissed. Instead of having failed,
new knowledge has been acquired,
which can be used in current and
future projects. Second of all, testing
the idea can indicate revision of either
the problem or solution, meaning to
go back to the start of the process.
Lastly, the user test shows such a
positive result that the idea is passed
on to the development stage. Usually,
this does not happen during the first
user test of an idea, but after going
through all 4 V's a couple of times.
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The 4 V's together form an innovation
framework that can help the Dutch
UMC to look differently at innovation
and start the conversation about
organizing the early stages of the
innovation process. To facilitate in this
process, a poster has been created
describing the key points of the
4V-model. In this way, the innovation
framework can be easily shared,
presented, or shown to others within
the Dutch UMC. The poster is shown
in figure 27.
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INNOVEREN I

VANGEN VRAGEN
Alle ideeén, problemen Door in gesprek te
en kansen vanuit de gaan wordt het
business worden probleem gedefinieerd
opgevangen vanuit het perspectief

van de gebruiker

Figure 27: the 4V-model poster
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samen om oplossingen getest bij de gebruiker
te bedenken




17. The boundary object

The second deliverable is a presentation deck that can be used to transfer
knowledge from the innovation domain to the domain of health care. In this chapter,
the boundary object will be presented and discussed.

The boundary object is initially created
to be used by the innovation club
in conveying the need to revise the
innovation process to management.
The boundary object is made up of a
presentation deck that describes the
current situation, the need for change,
and the benefit of this change in
chronological order.

The main concern of the innovation
club was to end up with yet some extra
paperwork and not so much a tool that
triggered excitement. However, as a
matter of practicality, it certainly had to
be a presentation deck. Together with
the innovation club, the information
and way of presenting the information

INTRODUCTIE

have been defined and refined to
eventually end up with a presentation
deck that really tells a story. Therefore,
the deck can be used in any situation
since the viewers do not need to have
any prior knowledge on the topic of
innovation. Although a well-informed
presenter would be able to provide
additional information and answer
questions, the deck could be provided
as plain reading material.

An overview of the presentation deck
is provided in figure 28.

The full presentation deck can be found
in appendix B.

Het innovatieproces
Een gebruikelijke manier 1 een innovatieproces te struc eren is door de op te
a
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18. Evaluation of the solution

The proposed solution has been evaluated by reviewing both deliverables. First of
all, the feedback of the innovation club was analyzed, and secondly, the solution
was reviewed from the problem perspective.

The innovation club was presented
with the deliverables for two reasons.
First of all, to be able to propose final
changes to the content and design,
and second of all, to assess whether
these tools are adequate in providing
them with enough courage to initiate
the conversation with management.

Since the deliverables were created in
close collaboration with the innovation
club, very few changes were proposed,
which mainly come down to details.
Therefore, these will not be discussed
in this report. The final conversations
with the innovation club did, however,
present some interesting insights.
The comments did not only stick to
reaching the goal of being able to
use the deliverables in talking to
management but also reflected on
personal learnings.

“This project helped me in being
aware of how we want to move too
quickly in going from an idea to the
implementation.”

“I always thought that innovation
was a dedicated task for our creative
employees... Being part of this project
has brought me the understanding
of how innovation is a shared
responsibility.”

“I have come to realize that innovation

is not about purely bringing new
technology to the organization.”
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“The 4V-model is a tool which reminds
me of how, in every project, we should
be constantly aware of what problem is
being solved and who will be using the
solution.”

Although these comments indicate
how this project has brought the
required knowledge to this specific
group, it does not provide any proof
of the deliverables actually being
adequate in initiating and guiding the
conversation with management. Since
the innovation club has been aware
of this goal and helped to shape the
deliverables, this criteria is very hard
to assess. However, current activities
in which the deliverables are already
used indicate these to be succeeding
in this goal.

“' am currently promoting the
introduction of new roles with the
specific responsibility of guiding
innovation projects.”

“The presentation deck will be brought
along to all upcoming MT meetings.”

“I plan to organize a theme week which
focusses purely on innovation, in
which | can present the 4V-model to all
management teams.”
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Apart from answering the wishes of the
innovation club, the proposed solution
is reviewed based on the defined
problem. In other words: how does
the 4V-model attribute to realizing
successful innovation within the Dutch
UMC?

Although the proposed innovation
framework presents a rough outline on
how to structure the early stages of the
innovation process, it does not provide
a step-by-step approach that can be
followed, guaranteeing a successful
outcome. Instead, the 4V-model is
purely meant as a framework, a way
of looking differently at the innovation
process.

So, if the solution does not solve
the defined problem, what does it
solve? As might have become clear
by reading this report, innovation is
a very complicated activity that is
dependent on many different factors.
By simply introducing a new method or
by just recruiting a handful of design
professionals, innovation will not
suddenly be successful.

Of course, the 4V-model can bring
change to how innovation projects are
set up and will, in any case, positively
attribute to the result by introducing
four additional stages early on in
the process. By introducing design
activities in the pre-development
stages in which the user and other
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stakeholders are actively involved, only
the very promising ideas will be moved
into the development stage. Apart
from reducing the risk of investing in
the wrong solution, this will speed up
the full process.

However, properly organizing these
stages takes more than understanding
the need alone. It requires the
assignmentofrolesandresponsibilities
that come with these stages, educating
employees on how to execute design
activities and experts to guide the
process in the initial phases. And still,
it asks more from an organization.

Innovationisembeddedinthe culture of
an organization. Adding four additional
stages to the process, for instance,
will not suddenly break the silos within
the organization. Introducing creative
activities within the innovation process
will also not directly make people apply
these in regular health care settings.
It requires a combination of the right
mindset, people, tools, and methods
to create a culture in which innovative
behavior has become regular behavior.
Organizing innovation is not a one-day
job; it is a continuous activity.

Although strictly seen the solution
does not solve the complete problem,
it does bring the right language to
start the conversation within the Dutch
UMC on organizing fast and engaging
innovation by design.
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14. Concluding develop

Due to overlap, instead of answering all four questions separately, the conclusion
to this research phase is a combined answer.

Due to overlap, instead of answering all four questions separately, the conclusion
to this research phase is a combined answer.

The 4V-model has been created for the Dutch UMC. This model is an innovation
framework that divides the first half of the innovation process into four
comprehensible stages: vangen (catch), vragen (collect), vormen (create), and
verbinden (connect). This framework is accompanied by a presentation deck
that explains why the 4V-model is a suitable framework to evaluate innovation.
This presentation deck defines the current innovation process, the associated
problems, and the added value of reshaping the current process.

These deliverables are meant for the innovation club in discussing innovation with
the management of the organization. The innovation club is extremely satisfied
with the final result. However, it is questionable whether a framework on itself will
solve the overall problem of not properly having organized innovation.

Organizing innovation takes more than only a method or the right tools. The
4V-model, therefore, is not a stand-alone solution but does bring the required
language and insights to start the discussion on how to organize innovation.
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22. Conclusion

This project started with the assignment of creating concepts for future interaction
between patient data and health care staff. The final delivery is a model which
can be used to review the innovation process. In this final conclusion, the main
findings along this journey will be presented to eventually answer the revised
research question: “How could innovation be realized within the Dutch UMC?”

Within health care, a large amount of
patient data is collected every day. At
thismoment, however, very littleisdone
withthisdata,andforyearsalready, this
data is stored in complicated systems
which do not use the full potential
of this bulk of information. Although
the need for change is shared by the
vast amount of health care, there
are many restrictions resisting this
change. Many ideas have already been
developed on the future of patient
care, but innovative ideas do not seem
to land within non-innovative health
care organizations. Therefore, Instead
of proposing innovative concepts, this
research focussed on the organization
becoming more innovative.

Preliminary research into digital
innovation within the Dutch UMC
strongly indicated the problems not
onlytobeexistentfordigitalinnovation.
Instead, they are embedded in the
organization, impacting innovation as
a whole. For this reason, the scope of
the project was broadened from digital
innovation to innovation.

Seven problem areas have been
defined that each lead back to one
cause. Due to little focus on organizing
innovation properly, proposed ideas
are moved towards the development
stage without a thorough evaluation
of the desirability, viability, and
feasibility of the idea. When looking at
how the literature defines innovation
processes, the Dutch UMC seems to
be neglecting the pre-development
stages or front end of the innovation
process.

The reason for having these pre-
development stages is to make sure
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the right problem is being solved, and
the best solution is being developed
in solving this problem. The pre-
development stages are a way of early
on discovering whether an idea is
valuable or not. This helps in bringing
forward the right ideas while saving
time and money by not investing in the
wrong solution.

The pre-development stages are
the least structured stages of the
innovation process, and therefore, it
is hard to propose a strict method or
structure. However, in the literature,
design thinking is proposed as a way
of bringing some structure to these
stages. Design thinking helps non-
designorganizationsinapplyingdesign
methods to the pre-development
stages and is characterized by making
decisions through actively involving
the user in the design process. Design
thinking has been used to shape the
4V-model, an innovation framework
to help the Dutch UMC view their
innovation process from a designerly
perspective.

The 4V-model describes four pre-
development stages that should be
organized by the Dutch UMC. However,
the model does not offer a step-by-
step approach to innovative problem
solving and is therefore not a solution
to failing innovation in itself.

For realizing innovation within the
Dutch UMC, a great start would be
to reshape the innovation process
by introducing four additional pre-
development stages. Nevertheless, the
management of the organization has
so far not realized this need and must
therefore be informed. The innovation
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club, a group of people within the
Dutch UMC that work on the matter of
organizing innovation, is appointed to
be responsible for this matter.

Apartfrommanagementunderstanding
the need to review innovation within
the organization, by only introducing
an additional four stages or by
applying the 4V-model, innovation will
not automatically be successful. The
answer to how innovation could be
realized has many additional layers.
Due to the limitations of this project,
the 4V-model should really be seen
as a jump-start to becoming a more
innovative organization. However,
from here on, it is the responsibility
of the Dutch UMC to use this tool
in reorganizing innovation by
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introducing additional stages to the
process, embracing design tools and
methodology, and assigning the right
roles and responsibilities within the
organization.

The observation can be made that
the innovation club experienced a
steep learning curve. Being closely
involved in this project sparked their
enthusiasm to share all new insights
with the organization, bringing a lot of
trust in a quick follow-up. To become a
leading innovator, thisis the moment to
consider a transformation towards fast
and engaging health care innovation
by design.
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23. Discussion

This project started with the assignment of creating concepts for future interaction
between patient data and health care staff. The final delivery is a model which
can be used to review the innovation process. In this final conclusion, the main
findings along this journey will be presented to eventually answer the revised
research question: “How could innovation be realized within the Dutch UMC?”

In the discussion, the limitations of this
research will be discussed together,
and recommendations will be given for
further research.

This project began by analyzing digital
innovation specifically. Within the
problem interviews, this has therefore
been the focus. The problems derived
from these interviews, however,
seemed to be applicable for innovation
as a whole. Although there was a very
strong indication of this being the
case, additional research can be done
into innovation within the Dutch UMC
in general.

Although the innovation club at first did
not agree with the proposed solution
to the problem of failing innovation,
after multiple discussions, most of
them understood the current situation
and reasoning behind proposing a
model. Since this took a lot of effort,
getting them on board might have
influenced the proposed solution and
final deliverables.
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Thereby, the innovation club is build up
from IT employees only. As this group
was mostly involved in the second half
of the project, involving health care
staff is required when realizing the
proposed changes.

As discussed, the 4V-model is not a
step-by-step approach or a solution
that covers all aspects of organizing
innovation.  Further research s
required to define the additional needs
for the Dutch UMC to transform the
organization into a leading innovator.
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24. Reflection

The reflection of this project has been divided into four different parts. In the first
part, the goal of this project is discussed based upon the development of the
research question. The second part focuses onthe fit between the master Strategic
Product Design and the research scope. Thirdly, the personal development goals
are reviewed, and lastly, the impact of Covid-19 will be shortly discussed.

Project goal

As explained, this project started with
a completely different research scope.
Although this is not a problem in itself
and maybe even characteristic for
design or innovation projects, it shows
how the organization is struggling on
this topic.

Because of adapting the research
question and project goal, a lot of
resistancewasfacedbytheorganization
when presenting the results. Although
this could be expected by questioning
the organization’s ability to innovate,
it is not necessarily beneficial to the
project.

Ibelieve thatit should be expectedfrom
amaster student to be able to deal with
situations like this, but it brings the
decision on whether to focus on your
personal goal: graduation or spending
time on educating the client (the Dutch
UMC) on the topic of innovation. For
me, this decision was easy since the
project is carried out on behalf of the
Dutch UMC, and it felt like my duty to
help the organization embrace the
unknown. However, convincing others
of a need for change takes up a lot of
precious time.

If, however, | would be asked to do this
project again, | would make the exact
same decisions since it has brought
me a lot of new knowledge. Knowledge
| would not have gained when not
being so passionately involved in the
project.
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Strategic product design

Since the research scope shifted
over time, it is not entirely fair to
compare the educational program to
the research question. Nevertheless,
| think it makes sense to provide a
few comments on how | believe the
program can be improved.

In the end, this project revolved
around innovation as a process
within organizations. Although we are
educated to live and breathe design
and really well understand what it
takestogofromproblemto solution, for
organizations to become innovative,
it takes more than designing new
products only.

Especially for large organizations like
the Dutch UMC, innovation requires
a culture that encourages unseen
collaborations, entrepreneurial
behavior, and creative problem-
solving. What this takes, however, is
not something that is focussed on
within the educational program of
Strategic Product Design (SPD). Instead
of viewing the design process as an
isolated activity, | would have highly
benefited from education on topics like
change management, process design
and business economics before
starting my graduation project.

Personal development

Prior to a graduation project, students
are asked to define their personal
development goals. Although the
researchgoalchangedovertime,before

89



starting the project, | wrote down: “I|
really hope to be able to translate my
design skills into tools that the Dutch
UMC can use over a long period and
contribute to understanding what
it means to have the wish of being a
leading innovator.”

| think this very accurately defines
what | have been able to bring to the
Dutch UMC. What it does not address,
however, is what this will bring to me. In
this part of the reflection, I, therefore,
want to elaborate on the learning curve
| experienced myself.

Before starting this project, | had not
expected it to be so challenging and
educational at the same time. As
described, the topic of this research
does not obviously connect to the
educational program of SPD. However,
for this reason, | was challenged to
dive into the literature on innovation
processes andorganizational behavior.
Apart from reading in on this topic,
feeling the urge to really making the
organization realize that there are big
opportunities ahead when wanting to
embrace a different way of working led
to many fascinating discussions. These
have shown me how complicated it can
be to propose changes and people
naturally tend to stick to what they
know.
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Covid-19

At the beginning of this project,
unfortunately, the advice was given by
the government to not visit the office
when not needed. Apart from picking
up my staff card and an initial meeting
with the initiators of the project, | have
not been present at the Dutch UMC.
Although the whole world found
themselves working at home, it had a
major impact on communication. Quick
discussions over a coffee or simply
dropping by a specific physician you
would like tointerview was not possible.
A graduation project, which is already
a solitary job, turns into an even more
isolated activity.

Logically covid-19 had an impact on
the project but | do not feel like the
conclusions or deliverables would
have been a lot different. Despite fully
digital communication, | was able to
collect a large enough amount of data
from interviews and online meetings.
All in all, | believe this project has
brought me a lot of understanding
about the difficulties and possibilities
of organizing innovation within larger
organizations, while the Dutch UMC
has been provided with many new
insights to rethink innovation.
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26. Appendices

Due to privacy, appendix A is not publicly shared. In this report the presentation
deck, poster and project brief are added.

Appendix B: the presentation deck
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Appendix C: the poster

INNOVEREN L

VANGEN VRAGEN
Alle ideeén, problemen Door in gesprek te
en kansen vanuit de gaan wordt het
business worden probleem gedefinieerd
opgevangen vanuit het perspectief

van de gebruiker
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JOOR DESIGN

VORMEN VERBINDEN
Tijdens creatieve Voorafgaand aan de
sessies werken ontwikkelingsfase worden

verschillende afdelingen oplossing altijd eerst
samen om oplossingen getest bij de gebruiker
te bedenken
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IDE Master Graduation

Project team, Procedural checks and personal Project brief

This document contains the agreements made between student and supervisory team about the student’s IDE Master
Graduation Project. This document can also include the involvement of an external organisation, however, it does not cover any
legal employment relationship that the student and the client (might) agree upon. Next to that, this document facilitates the
required procedural checks. In this document:

The student defines the team, what he/she is going to do/deliver and how that will come about.
SSC E&SA (Shared Service Center, Education & Student Affairs) reports on the student’s registration and study progress.
IDE's Board of Examiners confirms if the student is allowed to start the Graduation Project.

USE ADOBE ACROBAT READER TO OPEN, EDIT AND SAVE THIS DOCUMENT

family name  Roorda Your master programme (only select the options that apply to you):
initials ~ C.P. givenname Coen IDE master(s): [ )] IPD ) ()ofl) Ok sPD )
student number 4280873
street & no.
zipcode & city Honours Programme Master
country Medisign
phone Tech. in Sustainable Design
email Entrepeneurship
** chair  Prof. dr.ir. Smulders, F.EH.M. dept. / section: MOD
** mentor  Ir. Brinkman, C. dept. / section: MCR
IDE TU Delft - ERSA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 1 of 7
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Procedural Checks - IDE Master Graduation

APPROVAL PROJECT BRIEF
To be filled in by the chair of the supervisory team.

chair _ Prof. dr. ir. Frido Smulders _ date (O - 1 - 2020 signature %’c/

CHECK STUDY PROGRESS

To be filled in by the SSC E&SA (Shared Service Center, Education & Student Affairs), after approval of the project brief by the Chair.
The study progress will be checked for a 2nd time just before the green light meeting.

Master electives no. of EC accumulated in total: EC . all 1 year master courses passed

Of which, taking the conditional requirements
into account, can be part of the exam programme EC . missing 1% year master courses are:

List of electives obtained before the third
semester without approval of the BoE

name date - - signature

FORMAL APPROVAL GRADUATION PROJECT

To be filled in by the Board of Examiners of IDE TU Delft. Please check the supervisory team and study the parts of the brief marked **.
Next, please assess, (disjapprove and sign this Project Brief, by using the criteria below.

« Does the projectfitwithin the (MSchprogramme of (ARSI )_APPROVED J ) NOTAPPROVED )

the student (taking into account, if described, the

activities done next to the obligatory MSc specific ) APPROVED [) NOT APPROVED )
courses)?

e |s the level of the project challenging enough for a
MSc IDE graduating student?

® s the project expected to be doable within 100
working days/20 weeks ?

e Does the composition of the supervisory team
comply with the regulations and fit the assignment ?

comments
name date - - signature
IDE TU Delft - E&SA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 2 of 7
Initials & Name C.P. Roorda Student number 4280873

Title of Project ~ Creating an innovation strategy for the DUMC on the use of patient data
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Personal Project Brief - IDE Master Graduation

Creating an innovation strategy for the DUMC on the use of patient data  project title

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project.

startdate 05 - 10 - 2020 15 -04 -2020 end date

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet

complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money....), technology, ...).

space available for images / figures on next page

With the aim of being a leading innovator in the healthcare industry, the Dutch UMC (DUMC) is exploring new ways to
improve healthcare. One of the research areas evolves around the use of patient data: how current ways of working
with patient data can be improved and what opportunities emerge from upcoming new technologies.

Patient data is a collection of every patient's medical history and personal data and is used throughout the entire
healthcare sector in order to provide patients with the best healthcare possible. Within the DUMC, this data used to be
stored in multiple systems, all tailored to its specific user (medical department) and although these solutions worked
very well on their own, there was little to no possibility of exchanging patient data between different departments. To
overcome this problem, electronic health record (EHR) systems were introduced: standardized and centralized
software, aiming to serve as thé communication tool within healthcare institutions. As it might have solved a lot of
issues regarding patient data exchange, it also created new problems.

With the introduction of one central system per hospital, functionalities that were present in former systems, had
suddenly disappeared. The standardization of software did not positively influence the speed and way of working with
the system but the ability to exchange patient data throughout a medical institution outweighed the overall
user-friendliness. Since EHR systems are of an intangible size, developers have difficulties to keep up with technological
developments and changing user demands, they are complex and cluttered and miss key features like a search
function. On average it takes ten minutes, 200+ mouse clicks and 700+ keyboard clicks for a physician to extract the
required information in a twenty minute consult. At the DUMC specifically, this number might even be worse due to
deviating ways of using the system between different departments, resulting in physician stress and burnout.

Another ongoing discussion regarding the use of patient data is about whether data belongs to the observer (the
medical institution) or the subject (the patient). Due to privacy issues, patient data currently stays within the protected
EHR system of the healthcare institution who recorded it. A patient therefore has very little to no insights in its medical
history. What arises from storing patient data in protected systems, is the impossibility of patient data exchange
between two different healthcare institutions, irrespective of using the same EHR system. These two issues got so big
that they even were addressed in Dutch politics, resulting in a heavy debate on privacy risks and resulting in the
withdrawal of new laws regarding a national EHR system only three years after they had been introduced.

Worldwide there are many EHR systems but in the Netherlands the market is pretty much saturated by the systems of
Epic and Chipsoft, with the DUMC using HiX by ChipSoft. With the implementation of an EHR system being a very

expensive and time-consuming activity, the chance of switching to a new system any time soon, is very low. Meaning
that, every innovation regarding the use of patient data, is somehow restricted by the possibilities of current software.

Innovation on the use of patient data within the DUMC is complex, strongly dependent on existing systems and
criticized by the many different stakeholders. In order to make innovation work, a clear strategy, not only on
technological level but also on organizational level is needed while designs require the constant involvement of
different users.

IDE TU Delft - E&SA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 3 of 7
Initials & Name  C.P. Roorda Student number 4280873

Title of Project ~ Creating an innovation strategy for the DUMC on the use of patient data
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Personal Project Brief - IDE Master Graduation

introduction (continued): space for images
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image / figure 1:  Fake patient example screen of the EHR system used by the Dutch UMC (HiX)

image / figure 2:
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Personal Project Brief - IDE Master Graduation

PROBLEM DEFINITION **

Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **

State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.

First of all, the DUMC strongly believes that innovation on the use of patient data is beneficial for the quality of
healthcare but there is no clear goal or strategy for these innovations due to the many varying opinions on this subject
along different stakeholders within the organization. Thereby, the wish of becoming a leading innovator should be
accompanied by willing to invest in the necessary resources to reach this goal. However, at this moment there is no
concrete action plan for the realization and/or implementation of possible innovations regarding the use of patient
data.

Secondly, there is a disconnection between the available technology, the urge to be an innovative organization and
the actual users of the tools regarding patient data: the DUMC claims to be an innovative organization but simply
acquires the systems that are available instead of co-creating new systems with the main users while existing solutions
have difficulties adopting new technologies due to size, outdated foundations and strict medical legislation. Due to
this continuous loop of purchasing systems at companies that have difficulties innovating themselves, the healthcare
sector is ten years behind.

The DUMC is in need of a shared vision on how and why to innovate on the use of patient data. This vision should be
translated into a strategy that is in line with the overall strategy of the DUMC, projecting technological developments,
organizational changes and user commitment to reach the innovation goals.

Research should indicate who will be the actual executor of this strategy and thus, who the strategy should be written
for: the board, a (new) dedicated team, a specific (combination of) department(s), a third-party or a combination of any
of the before mentioned parties.

-Research the desired innovations for the use of patient data and illustrate the benefits per stakeholder. Create a future
vision and visualize product and service concepts matching this vision. Put together a roadmap on technology
“development, organizational changes and user commitment in order to reach the innovation goals.

This project will involve many interviews with stakeholders from within and outside of the DUMC. In order to
understand how these stakeholders are positioned, persona's will be created, elaborating on their current engagement
with patient data, the issues they face, their authority regarding this subject and their future desires.

The overall strategy of becoming an innovative leader in the healthcare industry will be analysed to find similarities
with the stakeholders' desires and possible restrictions and opportunities for this specific field of innovation. The
analysis of the current innovation process should point out what methods are used to asses projects, who is involved,
in what way they are executed (systemic or not) and how this is communicated within the organization. To do so, case
studies on both running and completed innovation projects will be carried out.

The findings of this research will be used to create a vision that illustrates the desired role that patient data will play in
the future and how this affects all stakeholders. Design tools like customer journey mapping are used to show the
difference between current and future situation.

To illustrate the intended strategy, a roadmap will be put together to show what technological developments and/or
organizational changes are needed to turn these concepts into actual products or services.

IDE TU Delft - E&SA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 5 of 7
Initials & Name C.P. Roorda Student number 4280873

Title of Project ~ Creating an innovation strategy for the DUMC on the use of patient data
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PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within

the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term
meeting, green light meeting and graduation ceremony. lllustrate your Gantt Chart by, for instance, explaining your approach, and
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance
because of holidays or parallel activities.

startdate 5 - 10 - 2020 _15-4 - 2020 end date
Kick-off Midterm Green light Graduation
| \ \
Project week | 12 3 45 6 7 8 9‘ 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 17‘ 28
Monday 512 19 26 2 9 16 23 30 7 14 21 7% 411 18 25 1 81522 1 © 15 22 29 5 12
Tuesday 13 20 27 3 10 17 24 1| 8 15 22 729 512 1926 2 9 16 23| 2 © 16 23 30 6| 13
Wednesday 714 21 28 411 18 25 2| 916 23 30 6 13 20 27 3 10 17 24| 3 10 17 24 31 7| 14
Thursday 8 15 22 29 512 19 26 3 17 24 31 7 14 21 28 4 11 18 25 1118 25 1 8
Friday 9 16 23 30 6 13 20 27 4 11 18 25 815 2229 512 19 26 5 12 19.26: 2 ‘9 16
Saturday 10 17 24 31 7 14 21 28 5 12 19 26 2 9 16 23 30 6 13 20 27 6 13 20 27 3 10 17
Sunday 11 18 25 1 8 15 22 29 6 13 20 27 3 10 17 24 31 7 14 21 28 7 14 21 28 4 11 18
October November December January February March April
Amount of days 4 4 4 4 4 4 4 4 4 4 4 0 O 4 4 4 4 4 4 4 4 4 0 4 4 4 4& 4
40 80 100
Project week 1 2 3 45 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Healthcare market
Organisation
Innovation strategy
Innovation process
Current systems

Analysis

Competing systems
Current patient data
innovation
Stakeholder interviews
Literature

= Persona's

. Future vision

Customer journey

e

Concept creation

Concept presentation
Evaluation

Iteration

Strategy

Roadmap

Final presentation
Final report

Every Monday to Thursday is used for this project. Friday is a day off in which the student focuses on his part time job.
During the Christmas holidays, the student will not work on the project as well as the week directly after the green
light meeting.

The official kick-off date is the 6th of October and graduation is planned to be on the 15th of April.

IDE TU Delft - E&SA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 6 of 7
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Title of Project ~ Creating an innovation strategy for the DUMC on the use of patient data
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed.

Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a
specific tool and/or methodology, ... . Stick to no more than five ambitions.

I am passionate about showing complex organizations the impact of good innovation. During my internship two years
ago, | created a training program on how to use design thinking within a large insurance company which was
challenging but satisfactory due to the significant impact it had.

In this project | really hope to be able to translate my design skills into tools that the DUMC can use over a long period
and contributes to understanding what it means to have the wish of being a leading innovator.

The quantitative nature of this project therefore really fits me since | want to improve my interview skills and prefer
interacting with people instead of having to analyze charts and figures. The idea of putting my energy into a noble
cause, improving healthcare, makes me even more motivated.

What I would like to achieve with this project:

- Create a better understanding of (innovation within) the healthcare sector
- Co-create ideas or concepts with main stakeholders

- Improve interviewing skills and qualitative data analytics

- Communication of findings and ideas through visuals (limited text)

What skills are beneficial to this project:

- Experience in working for large organizations (Allianz Benelux, Akzo Nobel India)

- Prior projects on product innovation (DSP: Ford & Yanfeng) and innovation strategy (Roadmapping: Grundig)
- Entrepreneurial mindset (MedTech-Based Entrepreneurship, Build Your Startup)

FINAL COMMENTS

In case your project brief needs final comments, please add any information you think is relevant.
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