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Ensuring human health is one of the major challenges facing the global society. Academic 
research holds major potential within the development of new Medical Technology (MedTech) 
and can thereby contribute positively to societal health and well-being. One method of 
translating academic research into useful innovation, is through entrepreneurship, via 
university spinout companies. However, problems related to human behavior represents one 
of the primary obstacles to successful MedTech innovation, also within entrepreneurship.

This thesis seeks to explore the challenges spinout companies face when attempting 
to addressing such behavioral concerns. It first reviews established knowledge on the 
entrepreneurial process, as well as the process of addressing behavior in product development. 
Effectuation theory is identified as an appropriate framework for effective entrepreneurship. 
The current best practice for addressing behavioral concerns, is found in the field of behavioral 
design. After reviewing existing research within both fields, they are compared, to identify 
potential conflict between them and their associated processes. Several conflicting demands 
emerge. In particular, behavioral design appeared to require a more goal-oriented and causal 
mode of reasoning, than what was typical within effectuation. Furthermore, the effectual 
process is characterized by a lack of clearly defined, sequenced stages, while the behavioral 
design process requires just that.

The intersection between the two fields is found to be relatively unexplored by current 
research. An explorative multiple-case study is therefore determined as an appropriate next 
step for the thesis. 4 spin-out companies were studied, primarily through in-depth semi-
structured interviews with 6 entrepreneurs across those spin-outs. The findings confirm 
the existence of the potential conflicts identified in the literature review. Furthermore, it is 
shown that the investigated spin-out entrepreneurs navigated these conflicts by addressing 
behavioral concerns with an effectual mode of reasoning. This is well aligned with how the 
entrepreneurs would typically operate, but is found to be inadequate in this setting. It is 
argued that this approach is in-effective both from the perspective of behavioral design and 
effectuation. 

Finally, 3 underlying obstacles for better parallel behavioral design and effectuation processes, 
are identified: 1) the spin-out entrepreneurs are unable to recognize relevant means, 2) the 
spin-out entrepreneurs are unable to understand what data is appropriate and 3) the spin-out 
entrepreneurs are unable to determine when to shift between effectual and causal reasoning.

These results provide a novel perspective on the intersection between entrepreneurship and 
behavioral design. They constitute a vastly improved understanding and a better definition 
of the challenges faced by the selected spin-outs. The findings can be useful as a basis for 
further studies, to investigate if these are indeed common phenomena among the general 
population of spinout entrepreneurs. The results also indicate potential strategies to overcome 
the challenges. Some of these are linked to the spin-outs background in university, suggesting 
that their spinout roots might be part of the solution.

ABSTRACT
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1. Identify and reflect on the issues between effectuation and 
behavioral design.

2. Understand and reflect on the interaction between the various 
components in those issues.

3. Apply current engineering background to investigate, understand 
and reflect upon current international research within effectuation 
and behavioral design.

4. Apply current research within effectuation and behavioral design 
to develop ideas and frame the project

5. Apply scientific methodologies, theories and tools to take a holistic 
view and delimit the comparison of effectual and behavioral design 
processes set in a broader academic and societal perspective and 
basis propose a variety of possible action.

6. Communicate and mediate research-based knowledge both 
orally and in writing

7. Show familiarity with and ability to seek out leading international 
research within his/her specialist area.

8. Can work independently and reflect on own learning, academic 
development and specialization

9. Masters technical problem-solving at a high level through project 
work, and has the capacity to work with and manage all phases 
of a project – including preparation of timetables, design, and 
documentation.

LEARNING OBJECTIVES                      
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This thesis consists of 7 chapers:

Chapter 1 introduces the project and the investigated problem area. 
The project aim and the research question is presented.

Chapter 2 Reviews the current literature on the problem area. The 
research framework, which forms the theoretical foundation for this 
thesis, is explained.

Chapter 3 presents the methodology of the multiple case study 
conducted as part of this thesis. Introduces the selected cases.

Chapter 4 presents the key findings from the multiple case study 
related to the research question.

Chapter 5 compares and discusses the findings in relation to the 
research framework and established knowledge introduced in chapter 
2.

Chapter 6 presents the conclusion on the research question, based 
in the litterature review and the findings from the subsequent case 
study.

Chapter 7 discusses the implications and limitations of this thesis, 
and outlines the potential for further work.

Reading Guide
This thesis is meant to be read in sequence from Chapter 1 to Chapter 
7. Associated appendices are attached to this thesis for optional 
review by the reader. 

Following chapter 7, a list of references is provided.

TIP: Wide margins for your thoughts

THESIS STRUCTURE                                    



TRINE GRØNBORG    | |     S123991    | |     TECHNICAL UNIVERSITY OF DENMARK    | |   JULY 2018

MASTER THESIS    | |     BEHAVIORAL DESIGN 6 ENTREPRENEURSHIPV

Abstract.............................................................................................I

Learning Objectives.......................................................................II

Acknowledgements......................................................................III

Reading guide...............................................................................IV

1 Introduction....................................................................................1

1.1 Project aim & problem statement......................................................................................1

2 Literature Review.........................................................................5

2.1 Introduction...............................................................................................................5

2.2 The entrepreneurial process: Effectuation............................................................5
2.2.1 Effectuation; a good framework for understanding 
        what is distinct about the entrepreneurial process.............................................. 6
2.2.2 The effectual approach - in the face of great uncertainty................................8
2.2.3 The effectual process – progression through commitments..........................10
2.2.4 Effectuation; in summary..............................................................................................13

2.3  Dealing with behavioral challenges: Behavioral Design...............................13
2.3.1 Behavioral design; a promising way to effectively deal
        with behavioral concerns...............................................................................................13
2.3.2 The behavioral design approach – dealing with 
         complexity and context dependency.......................................................................14
2.3.3 The behavioral design process – progression through 
         pre-defined stages and activities...............................................................................15
2.3.4 Behavioral design; in summary...................................................................................21

2.4 Effectuation & behavioral design – a comparison..........................................22
2.4.1 Approach.............................................................................................................................22
2.4.2 Process................................................................................................................................22

2.5 Research framework.............................................................................................22

TABLE OF CONTENT                          



VI

TRINE GRØNBORG    | |     S123991    | |     TECHNICAL UNIVERSITY OF DENMARK    | |   JULY 2018

MASTER THESIS    | |     BEHAVIORAL DESIGN 6 ENTREPRENEURSHIP

3 Methodology..............................................................................25

3.1 Research design: Multiple case study................................................................25

3.2 Case interviews.....................................................................................................26
3.2.1 Investigation areas..........................................................................................................26
3.2.2 Interview method............................................................................................................27
3.2.3 Interview-guide development....................................................................................27
3.2.3 Interview set-up..............................................................................................................28

3.3 Cases......................................................................................................................................30
3.3.2 Case selection..................................................................................................................30
3.3.3 Cases...................................................................................................................................31

3.4 Method for analyzing the interview data.........................................................38

4 Findings..............................................................................................41

4.1 General approach..................................................................................................41
4.1.1 Driven by means...............................................................................................................41
4.1.2 Aspirations	.......................................................................................................................44
4.1.3 Means available to the entrepreneurs.....................................................................45

4.2 Addressing behavioral concerns.......................................................................48
4.2.1 Explorative work	............................................................................................................49
4.2.2 Definition activities.......................................................................................................50
4.2.3 Design intervention development...........................................................................55
4.2.4 Design intervention testing........................................................................................55

5 Discussion..................................................................................57

5.1 The general approach...........................................................................................49

5.2 Dealing with behavioral challenges....................................................................60
5.2.1 Exploration.........................................................................................................................61
5.2.2 Defining..............................................................................................................................68
5.2.3 Design intervention development............................................................................70
5.2.4 Intervention testing........................................................................................................73



VII

TRINE GRØNBORG    | |     S123991    | |     TECHNICAL UNIVERSITY OF DENMARK    | |   JULY 2018

MASTER THESIS    | |     BEHAVIORAL DESIGN 6 ENTREPRENEURSHIP

6 Conclusion...................................................................................77

7 Reflection...............................................................................................83

7.1 Limitations of this study........................................................................................83
7.1.1 General applicability.........................................................................................................83

7.2 Implications............................................................................................................84
7.2.1 Implications for future research.................................................................................84
7.2.2 Practical implications.....................................................................................................85

7.3 Thesis project process.........................................................................................87

References.....................................................................................89

Appendice......................................................................................91

Appendix A - Interview Guide....................................................................................91

Appendix B - Initial Project Plan................................................................................94

Appendix C - Final Project Plan.................................................................................95

Appendiix D - Interview Transcripts........................................................................96
Case 1............................................................................................................................................96
Case 2.1........................................................................................................................................112
Case 2.2......................................................................................................................................135
Case 3.........................................................................................................................................150
Case 4.1.......................................................................................................................................165
Case 4.1.......................................................................................................................................184



VIII

TRINE GRØNBORG    | |     S123991    | |     TECHNICAL UNIVERSITY OF DENMARK    | |   JULY 2018

MASTER THESIS    | |     BEHAVIORAL DESIGN 6 ENTREPRENEURSHIP

Nomenclature                                  
Behavioral Design: In this thesis behavioral design is viewed as” a 
specific type of design where designers seek to develop products 
and/or systems that influence human behavior through interven-
tions” (Hartlev & Durazo, 2015).

Medical Technology (MedTech): In this thesis MedTech is viewed 
as: ”The application of organized knowledge and skills in the form 
of devices, medicines, vaccines, procedures and systems developed 
to solve a health problem and improve quality of life” (World Health 
Organization 2018)

Spin-out companies: Spin-out companies: In this thesis spib-out com-
panies are viewed as:“The formation of a new firm or organization 
to exploit the results of university research”(Klofsten & Jones-Evans 
2000)
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1.1 Project aim & problem statement
In our global society, with changing 
demographics and an increase in 
lifestyle diseases across the world, 
there is a critical need for innovation 
within healthcare. Innovation is seen as 
fundamental to ensuring human health 
and that societies live up to the UN 
global goal: to “ensure healthy lives 
and promote well-being for all at all 
ages”(United Nations 2018). 

Technical research holds major potential within the development 
of new Medical Technology (MedTech) and can thereby contribute 
positively to societal health and well-being. 
Much of this research stems from an academic setting, such as 
universities. However, there is a challenge in translating the technical 
findings into innovation that benefit society. This is a well-known issue 
within technological innovation and is for example at the core of the 
vision statement of Innovation Fund Denmark (Innovationsfonden); 
“Entrepreneurship, partnership and an international outlook thrive 
so that ideas, knowledge and technologies may be translated into 
viable businesses and innovative solutions for the benefit of society” 
(Innovation Fund Denmark 2015).

One method of translating technical findings from university into 
societal innovation, is by entrepreneurial means, for example through 
university spin-outs. However, university spin-outs face many obstacles 
when translating scientific and technical discoveries into innovations 
that benefit society.

One challenge is the behavior of intended users of the MedTech 
innovation. 
Many of the major societal challenges, including healthcare, can 
be linked to inexpedient human behavior (Branson et al. 2012). For 
example, adherence to long-term therapy for chronic illnesses in 
developed countries averages only 50%, with poor health outcomes 
and increased costs as a result (WHO, 2003). Clearly, the understanding 
and adapting to human behavior, is central to the potential impact of 
future MedTech solutions.

1 INTRODUCTION                                   
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For this reason, it is important that the university spin-outs incorporate 
a process to effectively address behavioral challenges the spin-out 
faces. This is key, both for capturing the entrepreneurial opportunity 
associated with their technical discovery, and for fulfilling the potential 
to benefit human society in accordance with the UN goal.

With the emergence of the field of behavioral design in recent years, 
the understanding of, and scientific evidence for, processes that 
effectively deal with behavioral problems and behavior change, have 
significantly improved. Behavioral design bridges the established 
understanding of behavioral factors with design practices and 
introduces an effective process for creating design interventions that 
effectively addresses behavioral challenges (e.g. Cash et al. 2017; A 
Selvefors et al. 2011; B. J. Fogg 2009b).

Moreover, new knowledge on the entrepreneurial process and how 
it is conducted effectively, has been established in recent years. 
The theory of effectuation, first introduced in 2001, is supported by 
increasing evidence as a best practice for entrepreneurs. The field 
of effectuation research has shown that expert entrepreneurs should 
base the development of their venture on an effectual mode of 
reasoning, to effectively navigate the high degree of uncertainty they 
face (Sarasvathy 2001).

On that basis, it is clear that the scientific understanding of both the 
behavioral design- and entrepreneurial process is much better today 
than only a few years ago. This gives the individuals engaged in each 
of these processes a favorable starting point for understanding and 
solving challenges related to behavior and entrepreneurship.

However, to solve the grand problems highlighted above, the spin-out 
entrepreneurs must be effective at both of these processes in parallel. 
Therefore, it is necessary to understand the interdependencies 
between simultaneous behavioral design and effectuation processes.

This intersection between the two fields is found to be relatively 
unexplored by current research. Therefore, this thesis aims at 
exploring the interplay of behavioral design and effectuation, when 
university spin-outs seek to address behavioral challenges. Therefore, 
this thesis seeks to answer the following research question.

WHAT CHALLENGES DO MEDTECH UNIVERSITY SPIN-OUTS FACE 
WHEN ADDRESSING BEHAVIORAL CONCERNS?

Since the thesis deals with a relatively unexplored research area, 
concerning two fields that are still in rapid development, an explorative 
research approach is desired. For this reason, the chosen research 
question is deliberately open and broad. This enables the researcher 
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to pursue valuable insights that might emerge during the course of 
the study.

To answer the research question, the thesis first examines current 
knowledge about behavioral design and effectuation, through a 
review of established literature of the respective fields. Based on 
this knowledge, the two frameworks are analyzed in comparison, 
to identify potential conflicts and areas of interest. The review and 
analysis identify several conflicting demands and 2 specific potential 
conflicts. 

No current research on how spin-out entrepreneurs navigate those 
conflicting demands in practice, is found. This indicates a relatively 
unexplored area in the established literature. To explore the issue 
further, an explorative multiple case study of university spin-outs 
working with behavioral concerns is chosen.

The study finds that the 2 potential conflicts identified in the literature 
review also prevail in the examined spin-outs. The case study 
additionally reveals more nuances to the identified conflicts. It also 
identifies a previously unknown challenge related to recognizing 
effective means for addressing the behavioral concerns. 

Finally, the combination of existing research and the conducted case 
study, enables the thesis’ research question to be answered. While 
there are inherent limits to the transferability of the qualitative data 
from the case-study, the thesis does provide new relevant knowledge. 
The findings also point to potential solutions for lowering or mitigating 
the conflicts between the two processes. Further research could serve 
to bolster the general applicability of the findings, or further explore 
potential solutions.

In relation to this thesis, the author was awarded a scholarship as 
visiting student researcher at University of California Berkeley through 
the Danish initiative Open Entrepreneurship. This opportunity gave the 
author a unique connection to the heart of entrepreneurial expertise 
in Silicon Valley and the San Francisco Bay Area. This environment 
was profoundly relevant for studying the research topic of this thesis. 
Hopefully, the benefits for the research outcome are clear upon 
reading.
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2.1 Introduction
This literature review examines current literature in the areas of 
effectuation and behavioral design. The goal is to establish what 
constitutes an effective entrepreneurial process and an effective 
process for dealing with behavioral challenges, respectively.

The literature review first turns attention to the entrepreneurial 
process. It establishes effectuation as an appropriate framework 
for understanding what constitutes an effective entrepreneurial 
process in the scope of this thesis. It then proceeds to examining the 
characteristics of effectuation and an effective effectual process

The literature review subsequently identifies behavioral design as an 
appropriate framework for understanding the process of dealing with 
behavioral concerns in an effective manner. After this is established, 
the features of behavioral design and an effective behavioral design 
process according to existing research are examined. 

After identifying and examining the two relevant frameworks 
separately, the review proceeds to compare the two fields. The 
focus of the comparison is to identify potential conflicts, which is at 
the center of the research question. Two potential conflicts in the 
intersection of effectuation and behavioral design are identified. 
However, it is also concluded that current research has not studied 
this intersection in detail. This is not surprising, since both effectuation 
and behavioral design are relatively new fields of research. It indicates 
that there are fertile grounds for novel studies of the issue, such as this 
thesis. The final step of the literature review is to establish a research 
framework, which provides the theoretical foundation for the rest of 
this thesis.

2.2 The entrepreneurial process: 
Effectuation
This section establishes effectuation as an appropriate theory 
for understanding the entrepreneurial process. Afterwards, it 
examines the characteristics of effectuation and what constitutes 
and effective process, according to the theory.

2 LITERATURE REVIEW                      
To begin exploring the research question, it is first necessary to review existing knowledge 
of what constitutes an effective entrepreneurial process, as well as how to effectively deal 
with behavioral concerns. This literature review examines existing research in this area, to 
understand these two processes and their key characteristics.
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2.2.1 Effectuation; a good framework for understanding 
what is distinct about the entrepreneurial process
Entrepreneurship is an intriguing field. While it is rich in anecdotal 
data, or “war stories”, from practitioners, it is fragmented and difficult 
to synthesize one harmonized understanding of the entrepreneurial 
process across the literature (Moroz & Hindle 2012). However, in 
recent years the theory of effectuation has emerged as the primary 
candidate for providing such an understanding (Perry, Chandler & 
Markova, 2012).

The theory of effectuation originally relies on empirical data from 
30 expert entrepreneurs across industries presented in the 2001 
article “Causation and Effectuation: Toward a Theoretical Shift from 
Economic Inevitability to Entrepreneurial Contingency” by Saras D. 
Sarasvathy.
The paper basically states that entrepreneurs are distinct from non-
entrepreneurs in the way they reason; that entrepreneurs rely more 
on what Sarasvathy (2001) refer to as effectual reasoning, while non-
entrepreneurs rely more on so-called causal reasoning.

According to Perry, Chandler & Markova (2012)’s review of 
entrepreneurship literature, effectuation “represents a paradigmatic 
shift in the way we understand entrepreneurship” in that it questions 
the causation-based models of entrepreneurship that have previously 
been prevailing. Perry, Chandler & Markova (2012) further propose that 
effectuation is especially appropriate since it addresses the distinct 
circumstances under which entrepreneurs must operate. According 
to the theory, the level of uncertainty faced by the entrepreneurs is 
so significant, that the future is viewed as inherently unpredictable 
(Sarasvathy 2001). This sets effectuation apart from much of 
the previous theory on economics and business strategy, which 
typically focuses on methods of analysis and prediction. According 
to effectuation, focusing on predicting future outcomes is simply 
not feasible in the uncertain world of start-ups. Effectuation instead 
proposes another, more effective way to deal with these extreme 
conditions (Sarasvathy 2001), which will be examined in section 2.2.2 
and 2.2.3.

Several studies indicate that effectuation is a good framework for 
understanding successful entrepreneurship. 
First, Read, Song & Smit (2009) showed a positive correlation between 
venture success and the use of effectuation through a meta-study 
of 9.897 new ventures. Although establishing statistical evidence 
for the effect of a “way of reasoning” presents challenges in terms 
of extracting and quantifying the data, which inherently limits the 
statistical validity of the study, it is at least a strong indication that a 
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positive correlation exists. 
Secondly, Dew, Read, Sarasvathy, & Whitbank (2009) showed 
that expert entrepreneurs relied more on effectual logic, while 
novice entrepreneurs relied more on causal logic. While this does 
not effectively prove that effectual reasoning causes successful 
entrepreneurship, it does indicate that there’s a correlation between 
effectual logic and successful entrepreneurship. 

The second point is also one of the limitations of effectuation; 
effectuation is a distillation of the “optimum-entrepreneur”, which may 
vary from real (less “optimum”) entrepreneurs and entrepreneurial 
processes. Specifically, for this thesis, one could expect that the 
individuals involved in the MedTech university spin-outs are likely to 
be more or less novices. Since novice entrepreneurs would not tend 
to follow effectual reasoning to a high degree, effectuation cannot 
always be assumed to be a good model for these cases. However, 
this does not mean that effectuation is not an appropriate framework 
for this study. The goal is not to find the model that best describes 
the specific case studies. It is instead to identify the framework that 
helps us understand the entrepreneurial process in general and 
what represents best practice. The case studies can then help us 
understand why best practice is or isn’t being followed – including 
potential conflicts with behavioral concerns. As such, the process 
proposed in the framework of effectuation is something the spin-outs 
should strive towards. Whether they succeed in doing so, will reveal 
valuable information. Furthermore, the spinouts would arguably tend 
to do so more and more over time, as experience accumulates. Also, 
since the spinouts all have strong ties to the world’s leading start-
up environment in the San Francisco Bay Area (see Chapter 3 for 
description of cases), it would arguable be unreasonable to assume 
that they are complete novices.

The fact that effectuation is associated with entrepreneurial expertise, 
is therefore seen as an advantage in terms of its relevance for this thesis. 
Since effectuation was first introduced in 2001 by D. Sarasvathy, the 
field is arguably still in its nascent state with inherent risks. However, 
the theory of is already considered distinctive in the field (e.g. Perry 
et al. 2011) and is considered an appropriate framework to understand 
the distinctive characteristics of entrepreneurship in this thesis. 

Existing research finds correlation between effectuation and 
entrepreneurial success and expertise, as well as an ability within 
effectuation to address to distinct circumstances of entrepreneurship. 
Based on this, effectuation is viewed as an appropriate framework 
for this thesis. The following section examines the approach to 
entrepreneurship that effectuation entails, in more detail.
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2.2.2. The effectual approach - in the face of great 
uncertainty
As mentioned, one of the key features of effectuation is the views of 
the future it implies: Effectuation is based in the assumption that the 
future is inherently unpredictable. Hence, people who utilize effectual 
reasoning do not attempt to predict the future, as they fundamentally 
do not believe that they are able to. Instead, people who rely on 
effectual reasoning will value elements within their immediate control. 
The underlying logic is that “to the extent we can control the future, 
we do not need to predict it” (Sarasvathy 2001).

This is in contrast to causal reasoning, where the future is considered 
predictable, given sufficient data and analysis. The underlying logic 
in this case, is that “to the extent we can predict the future, we can 
control it” (Sarasvathy 2001).

The logic of an “predictable future” in causal reasoning, can be 
extended to the notion that entrepreneurship is essentially about 
“finding and exploiting” the entrepreneurial opportunity. The 
entrepreneurial opportunity exists independent of the entrepreneur 
(Sarasvathy 2001) and can be identified and captured by applying 
the right analysis and predictions. In contrast, in effectuation, the 
entrepreneurial opportunity is viewed as interdependent with the 
entrepreneur. It is co-created by the need, market, customers, as well 
as the entrepreneur (Sarasvathy 2001). 

2.2.2.1 Principles of the effectual approach
Given the distinct view of the future and the creation of the 
entrepreneurial opportunity, entrepreneurs using effectual reasoning, 
have a fundamental skepticism of the predictive power of analysis 
(since the future cannot be predicted). In causal reasoning, predictions 
provide a basis for decision making, but this is clearly not viable for 
effectual entrepreneurs. Instead, they assume their effectual mode 
of reasoning is based in techniques of non-predictive control, or 
what Sarasvathy (2008) refer to as “the principles of entrepreneurial 
expertise” or “effectual principles”.

The effectual principles are a key characteristic of the effectual mode 
of reasoning. Sarasvathy (2008) have identified 5 heuristic principles 
that the entrepreneurs employ (see next page). These principles 
are worth examining for this study, as they explain more how the 
entrepreneurs should be expected to operate on a more specific and 
practical level. This is relevant for understanding potential conflicts 
with other processes and modes of decision making. 

When utilizing an effectual mode of reasoning, the entrepreneur 
imagines possible ends using a given set of means, and continuously 
employ the effectual principles at each step of the process to generate 



Principles of Entrepreneurial Expertise (Sarasvathy 2008)

Bird-in-hand – start with means
Named after the saying; a bird in hand is better than 10 in the bush, the bird-
in-hand principles explains how entrepreneurs use their available means as a 
starting point.
 • WHO they are; what personal traits and abilities they possess.
 • WHAT they know; what constitutes their education, training and personal skills.
 • WHOM they know; the people in their network.
Based in their available means, the entrepreneur imagines possibilities they may 
explore, thus utilizing the one bird they actually have in hand (i.e. actual means), 
rather than the 10 birds in the bush (i.e. possible, but uncertain, future means).

Affordable loss – focus on downside/risks
The affordable loss principle refers to how entrepreneurs will focus on the 
potential downside of an opportunity. Entrepreneurs will prefer to limit risks 
through an understanding of what they can afford to lose rather than how they 
optimize profit. This approach enables entrepreneurs to not tie themselves 
to any “theorized or preconceived market or strategic universe”, and instead 
remain open to multiple potential markets or opportunities and even create their 
own if necessary, with little or no meaningful losses.

Lemonade – leverage contingencies
The lemonade principle is named after the proverb; when life gives you lemons, 
make lemonade. It refers to how entrepreneurs exploit, and even welcome, 
contingencies. Instead of trying to limit surprises, entrepreneurs exploit the 
contingencies. This makes them especially adapt to thriving in an uncertain 
environment, where non-entrepreneurs would often struggle, by turning the 
unexpected into gain by leveraging contingencies.

Crazy quilt – make partnerships
The crazy quilt principle refers to how entrepreneurs value alliances through 
commitments from self-selecting stakeholders. By having partners commit to 
the venture, the entrepreneur is able to expand the “means-pool”. However, 
partners also contribute constraints through new goals and play a vital role in 
co-creating the entrepreneurial opportunity.

Pilot-in-the-plane – control vs prediction
This principle is the embodiment of the underlying logic of effectuation; that the 
future is inherently unpredictable. Therefore, rather than focusing on uncertain 
future outcomes, entrepreneurs focus on activities that are within their control; 
where they can be “like the pilot on the plane” (Sarasvathy 2015).
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new means and (often) imagine new ends. Sarasvathy (2001) refer to 
this as a means-driven process.

M1 M2

M3 M4

M5 M5

E 1

E 2

E ..

E ..

EK

IMAGINED ENDSGIVEN MEANS

 

Figure 1 Due to the extreme level of uncertainty facing the entrepreneur, 
in effective entrepreneur should assume a predominantly effectual 
mode of reasoning based in a means-driven process. Figure inspired by 
Sarasvathy (2015)

This process is what gave name to effectuation theory; given a fixed 
set of means, the entrepreneur imagines possible effects. This is 
opposed to causation, which takes its starting point in a fixed goal 
(i.e. effect) and examines various ways (i.e. causes) which can lead 
to that goal. Notably, while effectuation and causation are often 
juxtaposed for explanatory purposes, Sarasvathy (2001) emphasizes 
that they are not dichotomous. In fact, both are an integral part of 
human reasoning, meaning that human reasoning will employ both 
a causal and effectual mode of reasoning, according to Sarasvathy 
(2001). The use of an effectual mode of reasoning is merely used 
more frequently by entrepreneurs’ due to the distinct characteristics 
of entrepreneurship, namely the extreme uncertainty. 

KEY TAKE-AWAY: IN ORDER TO EFFECTIVELY OPERATE IN THE 
FACE OF EXTREME UNCERTAINTY, THE ENTREPRENEURS ASSUME 
AN EFFECTUAL MODE OF REASONING THAT ALLOW FOR A HIGH 
DEGREE OF NON-PREDICTIVE CONTROL. 

2.2.3 The effectual process – progression through 
commitments
The effectual view of the future as unpredictable, is also key to 
understanding the entrepreneurial process within the framework. 
In order to effectively navigate this extreme uncertainty, the 
entrepreneur must remain “nimble”, to be able to adapt to the inevitable 
contingencies and consistently follow the effectual principles.

Read and Sarasvathy (2005) suggest that at its core, the entrepreneurial 
process is “a collection of decision tasks such as selecting an idea or 
opportunity to begin with, creating a legal entity, garnering resources, 
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bringing stakeholders on board, managing growth and exit strategies, 
and so on”. Hence, becoming an effective entrepreneur evolves 
around mastering these elements, and the associated decisions and 
actions that constitutes those elements (Read & Sarasvathy 2005).

As established in the previous section, in the effectual view, the 
effective way of “mastering these elements” is based in the means 
available to the entrepreneur, and one of the key characteristics of 
effectuation is that it is means-driven (Sarasvathy 2001). This means 
that the effectual process originates with who the entrepreneurs are, 
what they know and whom they know, as well as what they can do 
with those means (Sarasvathy & Dew 2005). 

According to effectuation, one of the important things the 
entrepreneurs can do, is to reach out to people they know (or meet) 
and negotiate commitments. Hence, it is central to effectuation that 
new commitments to the venture are not determined by a real or 
perceived “opportunity”, but rather the immediate means of the 
entrepreneur (whom the entrepreneur know) and contingencies 
(whom the entrepreneur meets), and what these potential stakeholders 
are willing to commit. Ultimately, those commitments determine the 
“opportunity” that will be the foundation for the entrepreneurial 
venture (Sarasvathy & Dew 2005).

Therefore, a central aspect to the progression of the effectual 
process, is an “ensuing chain of commitments”, which initiate the 
development of two contrasting cycles: The first, a cycle that increases 
the resources available to the entrepreneur by increasing committed 
stakeholders. The second, increasing the constraints imposed by the 
increasing number of committed stakeholders, effectively converging 
the pool of potential goals until a point where it reaches specific goals 
embodied in an effectual artefact (Sarasvathy & Dew 2005). For 
example, committing a new investor to the venture will increase the 
(financial) means, but typically also result in new constraints being put 
on the venture, by this new stakeholder.

An important aspect for a successful effectual process, is therefore 
to allow this process to unfold, and not initiate the process with a 
specific goal in mind, as this will hinder the commitment of effectual 
stakeholders with differing goals.
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WHO I AM
WHAT I KNOW
WHOM I KNOW

WHAT CAN
 I DO?

INTERACTIONS
WITH OTHER

PEOPLE

EFFECTUAL 
STAKEHOLDER
COMMITMENT

NEW 
MEANS

NEW 
GOALS

EFFECTUAL 
ARTEFACT

CONVERGING CYCLE OF CONSTRAINTS ON 
TRANSFORMATIONS OF THE NEW ARTIFACT

ACTUAL COURSES OF 
ACTION POSSIBLE

ACTUAL MEANS

EXPANDING CYCLE OF RESSOURCES

Figure 2 A dynamic model of the effectual network and the new market 
as an effectual artefact (Sarasvathy & Dew 2005)

As described by Read and Sarasvathy (2005) there are a number 
of elements that the entrepreneur must address. At the same time, 
there is an overall progression of the effectual process towards the 
effectual artefact (Sarasvathy & Dew 2005). However, it is key to the 
entrepreneurial process to address the elements and go through the 
overall progression without pre-defined stages. Otherwise, it will not 
be possible to remain nimble and follow the effectual principles, which 
allows the entrepreneur to effectively operate in the face of great 
uncertainty. In other words, while the venture does converge toward 
the effectual artefact (e.g. a proven, successful business model) over 
time, this process does not have (and cannot have) a predefined 
structure.

NIMBLE
ACTIVTIES/ 

STAGES ?
 

Figure 3 The effectual process is characterized by a lack of pre-defined 
stages and tasks to remain nimble and able to follow the effectual 
principle and effectively operate with non-predictive control in the face 
of extreme uncertainty.  
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Notably, as the venture progresses, and the means and constraints 
increase, the uncertainty decreases and the goal gets more defined. 
This gradually decreases the need for effectual reasoning, while 
simultaneously making causal reasoning more relevant (Sarasvathy 
2008).

KEY TAKE-AWAY: THE EFFECTUAL PROCESS IS CHARACTERIZED 
BY A LACK OF PREDEFINED STAGES AND ACTIVITIES. THIS IS A 
CONSEQUENCE OF THE NEED TO REMAIN NIMBLE AND FOLLOW 
THE EFFECTUAL PRINCIPLES. HOWEVER, THE EFFECTUAL 
PROCESS DOES FOLLOW AN OVERALL PROGRESSION TOWARD 
THE EFFECTUAL ARTEFACT.

2.2.4. Effectuation; in summary
The exploration of current effectuation research has shown that the 
entrepreneurial ventures face the distinct challenge of dealing with 
extreme uncertainty. 

Under such conditions, any prediction of future outcomes is uncertain 
and not a viable basis for decision making. Instead, the entrepreneurs 
must adopt an effectual mode of reasoning, with a means-driven 
approach that utilizes techniques of non-predictive control (Sarasvathy 
2008).

This approach leads the entrepreneur through the effectual process, 
which is characterized by an overall progression through a chain of 
commitments, but lacks pre-defined stages or activities (Sarasvathy 
& Dew 2005).

2.3. Dealing with behavioral challenges: 
Behavioral Design
This section establishes behavioral design as an appropriate theory 
for understanding an effective process to deal with behavioral 
challenges.
Following which, it examines the characteristics of behavioral design 
and what constitutes an effective behavioral design process.

2.3.1 Behavioral design; a promising way to effectively 
deal with behavioral concerns
Human behavior is a complex area, arising from diverse psychological 
factors, and from social, societal and contextual influences (Darnton 
2008a). To effect behavior, one has to both be able to understand 
those complex underlying factors, as well as effectively promote 
interventions to change them, and ultimately change the desired 
behavior.  
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Behavioral design bridges the understanding of behavior and design 
practices to effectively create design intervention that impacts and 
changes behavior.
Existing research finds a correlation between effective behavioral 
design processes and successful behavior change (e.g. Cash et al. 
2017; Darnton 2008b).
Based on this, behavioral design is viewed as an appropriate framework 
for this thesis. The following section examines the approach to 
entrepreneurship that effectuation entails, in more detail.

2.3.2 The behavioral design approach – dealing with 
complexity and context dependency
The key feature of behavioral design, is that it has the distinct challenge 
of dealing with human behavior. 
Human behavior is especially complex and goes across individual 
and societal factors drawing on several disciplines, predominantly 
psychology, sociology and economics (Darnton 2008a). 
In addition, behavior is very context-dependent (Cash et al. 2017; B. J. 
Fogg 2009b; Darnton 2008b). 
In order to deal with these distinct characteristics of human 
behavior, behavioral design promotes an approach that values early, 
and consistent, project goal definition to effectively navigate the 
complexity (Cash et al. 2017). Based in the goal at hand, behavioral 
design promotes the thorough exploration of possible intervention 
strategies, to select and refines the one that appear most likely to 
reach the pre-determined goal effectively by the given means (realized 
through design interventions) (e.g. Cash et al. 2017; B. J. Fogg 2009b; 
A Selvefors et al. 2011). 
To ensure consistency between the frameworks, what was established 
about modes of operation in the previous section 2.2. This approach 
can be viewed as a causal mode of reasoning as presented in 
effectuation. In effectuation, causation is distinguished by selecting 
between given means to achieve a pre-determined goal (Sarasvathy 
2001).

GOAL

M1

M2

M3

M4

M5

GIVEN MEANS GIVEN GOAL

 

Figure 4 Due to the complex and very context-dependent nature of human 
behavior, behavioral design presupposes a predominantly causal mode 
of reasoning that establishes a pre-determined goal and select between 
different means to reach that goal. Figure inspired by Sarasvathy (2015).
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KEY TAKEAWAY: IN DEALING WITH THE COMPLEX AND HIGHLY 
CONTEXT-DEPENDENT NATURE OF HUMAN BEHAVIOR AN 
EFFECTIVE BEHAVIORAL DESIGNER SHOULD ASSUME A 
CAUSATIONAL MODE OF REASONING BASED IN A GOAL-DRIVEN 
APPROACH THAT ALLOW THE DESIGNER TO EFFECTIVELY 
PREDICT LIKELY SUCCESSFUL DESIGN INTERVENTIONS.

2.3.3 The behavioral design process – progression 
through pre-defined stages and activities
Design processes in general can be viewed as the transformation of 
ill-defined problems to well-defined solutions (Cross 2008).

ILL-DEFINED PROBLEM WELL-DEFINED 
SOLUTION

 

Figure 5 Design Process as a transformation of ill-defined problems to 
well-defined solutions

This is also true for the behavioral design process, in addition, 
behavioral design is distinct in that it specifically has to deal with the 
complex and highly context-dependent nature of human behavior, as 
explained above.

The overall approach of behavioral design is characterized by being 
a structured process with specific and pre-determined stages and 
activities that can be condensed into two phases; exploring and 
defining target behavior and developing and testing a corresponding 
design intervention. 

 

PHASE 1: EXPLORE & DEFINE
BEHAVIOUR

EXPLORE

DEFINE

PHASE 2: DEVELOP & TEST
DESIGN INTERVENTION

DEVELOP

TEST

ILL-DEFINED PROBLEM WELL-DEFINED 
SOLUTION

 

Figure 6 Overall the Behavioral Design Process can be viwed as a 
structured process with two phases; Explore & Define and Develop & 
Test

The activities serve specific purposes, and each stage is dependent 
on the outcome of the previous stage and appropriate execution of 
the associated activities.

2.3.3.1 Phase 1: Exploring & defining target behavior
Effective exploration and defining of the target behavior is key to a 
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successful behavioral design process. However, both exploration and 
definition are dependent on a number of activities being conducted in 
a specific way to be effective. 
In the following, the key characteristics of the stages and activities in 
the behavioral design process is explored.

Exploring
A number of aspects are especially important with the exploration of 
behavioral problems.

First, determining the specific elements associated with the behavioral 
problem have been highlighted as a key prerequisite of the behavioral 
design process (e.g. Cash et al. 2017; Selvefors et al. 2011; B. J. Fogg 
2009b). For example, Fogg (2009a) urges to “pinpoint why people 
aren’t performing the [desired] behavior”, and suggest using the 
elements of Foggs behavioral model (B. J. Fogg 2009a); lack of 
motivation, lack of ability, a lack of a well-timed trigger to perform the 
behavior, or a combination of them, to do so. 
Behavioral elements like social norms, environment, social context, 
personal factors are generally considered very complex and context-
dependent (Cash et al. 2017), and therefore require mapping for each 
new intervention (Cash et al. 2017; B. J. Fogg 2009b)

To identify and understand the behavioral elements, behavioral 
designers can use a multitude of data-sources, that can roughly be 
categorized under theoretical and tangible data. 
The theoretical data is associated with theoretical constructs. Most 
prominently, descriptive models like the model proposed by Tromp et 
al. (2011); social responsible design theory, that describes how desired 
social behavior can be influenced by both individual and collective 
concerns. Or the above mentioned; Fogg’s behavioral model, that 
describe 3 behavioral factors that must occur at the same time for 
a behavior to be constituted (or changed); motivation, ability and 
trigger (B. J. Fogg 2009a). 
Theoretical models have proven effective to decipher problem 
behavior and understand underlying factors that influence it, and are 
a key element of behavioral design (Zachrisson & Boks 2012; Darnton 
2008b; Cash et al. 2017). However, they will rarely be specific to the 
behavioral problem nor the target behavior and will therefore often 
need to be complimented with data specific to the behavioral problem 
and target behavior (Cash et al. 2017).

Tangible data is associated with data specific to the behavioral problem 
and target behavior and is typically obtained through field-studies 
(e.g. Cash et al. 2017; Fogg n.d.). Tangible data is an important part of 
the behavioral design process where it serves to compliment theory, 
and asses how well theoretical models predict the specific behavior 
(e.g. Cash et al. 2017; Darnton n.d.). As well as provide testable and 
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measurable hypothesis for subsequent developing and testing (B. J. 
Fogg 2009b; Cash et al. 2017). 
Importantly, Cash et al. (2017) found a substantial difference in projects 
success when including theoretical and tangible descriptions of 
behavior change: “Where both perspectives are described probability 
of success is 75%. However, where tangible or theory is considered 
in isolation probability of success is reduced to 20% and 70%, 
respectively”. In their findings, Cash et al. (2017) especially highlight 
the need for tangible understanding in the subsequent stage of “real-
world” testing of the design intervention. However, Cash et al. (2017) 
also describe a main indicator for the success of the field study as 
prior effective theory-work through desk research.

An important aspect of conducting both explorative work (and 
subsequent real-world testing of the design intervention) in the 
behavioral design process, is ensuring that the insights reflect actual 
behavior. Several sources (e.g. B. J. Fogg 2009b; Cash et al. 2017; 
Darnton 2008b) point to that there often is a difference between how 
people say they will behave and how their actual behavior is. 
Qualitative data, such as interviews and qualitative surveys, will 
typically reveal people’s attitudes and perceptions of (their) behavior, 
and as such usually reveal people’s perception, motivation and 
intention towards their behavior rather than their actual behavior. 
While quantitative data, such as observations, will be more likely to 
reveal how people actually behave.
Field work that yield qualitative data about peoples’ perception, 
motivations and intentions can be valuable in the behavioral design 
process to extent the understanding of the behavioral problem 
and target behavior. For example, to shed light on whether people 
have an intention to perform the target behavior. However, testable 
and measurable hypothesis should be based in observations and 
quantification of observational data with respect to the target behavior 
(Cash et al. 2017). 

Defining
As mentioned in the previous section one of the key characteristic 
of human behavior is that it is very context-dependent, and a key 
characteristic of the behavioral design process is to define a specific 
target behavior as well as a specific target population. 

Proper definition of target behavior is strongly linked to the exploration 
of associated behavior described above, and it consist of defining both 
the behavioral problem(s) as well as the associated target behavior(s) 
(e.g. B. J. Fogg 2009b; Darnton 2008b; Cash et al. 2017).

Defining the problem behavior is the first step of the behavioral process 
and continuous through phase 1. One of the key characteristics is that is 
must provide clarity in order to be effective for the subsequent stages 
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(Cash et al. 2017; B. J. Fogg 2009b; Selvefors et al. 2011; Darnton 
2008b). Furthermore, Cash et al. (2017) showed that it needed to be 
aligned with the greater product development efforts in order to be 
successful.
Defining the problem behavior is done in synergy with exploration 
of the associated behavior, and by continuously defining problem 
behavior aides the proper scoping for explorative work. 

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

BEHAVIORAL 
ELEMENTS

DESIGN 
INTERVENTION

INTERVENTION
TESTING

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

BEHAVIORAL 
ELEMENTS

 

Figure 7 Defining behavioral problem(s) and target behavior(s) is a key 
aspect of behavioral design

 
Following a clear definition of behavioral problem(s) and associated 
target behavior(s), the process of defining the actual behavioral 
elements that will be addresses through the subsequent design 
interventions is commenced (Darnton 2008b; B. J. Fogg 2009b), and 
continued during the development phase (Cash et al. 2017).
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BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

BEHAVIORAL 
ELEMENTS

 

Figure 8 Defining behavioral elements is another key aspect of behavioral 
design, and should be done in oth phase 1 and phase 2

In summary, the first phase emphasizes the data-driven and focused 
exploration of behavioral problem(s), target behavior, and behavioral 
elements through multi-dimensional data-sources and continuous 
definition work, in order to deal with the complex and context-
dependent nature of human behavior. 
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Figure 9 Phase one of the behavioral 
design process is centered around 
exploring and defining

 
2.3.3.2 Phase 2: Develop and test
The first phase was centered around the behavioral problem with the 
output of a well-defined and well-explored behavioral problem(s), 
target behavior(s), and some of the relevant behavioral elements.
The second phase is centered around realizing the target behavior 
through design intervention(s).

Develop
One of the key characteristics of the development efforts in the 
behavioral design process, is that it rely heavily on the results of 
the previous phase with the intervention design work based in the 
definition of the target behavior (e.g. Cash et al. 2017; Fogg n.d.; 
Darnton n.d.). Importantly, the target may consist of several related 
behaviors, which in that case should be split up into different design 
processes for the entirety of this phase (Cash et al. 2017).
Several scholars (e.g. Michie et al. 2008; Cash et al. 2017) emphasize 
the need to continue the approach from the previous phase and 
utilize theoretical constructs to guide the development and further 
determine the relevant behavioral elements, such as behavior change 
strategies. Hence a key task is to outline and select appropriate 
behavior change strategies. And like the descriptive behavioral models 
described in the previous section, the prescriptive frameworks for 
behavior change strategies are rooted in theory, and mainly focus 
on how and when to change behavior. For example, the four types 
of influence framework proposed by Tromp et. al. (2011): coercive, 
persuasive, seductive and decisive, which all have different strength 
and salience of influence on the user (as well as ethical concerns). 
And the framework of informational or structural interventions that 
proposes different means to reaching behavior change (i.e. internal or 
external factors)(Steg & Vlek 2009). Both speak mainly to how behavior 
may be changed through different means to influence the user and 
aspire to the desired behavior. While a framework like antecedent or 
consequence intervention that proposes different views on where in 
the behavioral process a behavior should be changed (Abrahamse 
et al. 2005), prescribe when to influence in a behavioral process but 
does not prescribe how to do that.
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Figure 10 The design intervention(s) is developed based on well-defined 
behavioral problem(s), target behavior(s), and behavioral elements.

Test
Just as “real world” explorative work was emphasized in the previous 
phase to assess how well the theoretical predictions correlated with 
“real world” behavior. So, does the highly complex and contextual 
nature of behavior require “real world” testing of the proposed design 
intervention.
Two aspects of design intervention testing are highlighted in the 
behavioral design process: 
First, the need for several tests and an iterative process of testing and 
refining (Cash et al. 2017; B. J. Fogg 2009b). Fogg (2009) even go as 
far as to suggest that “ideally, the cycle should be just a few hours”.

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

BEHAVIORAL 
ELEMENTS

DESIGN 
INTERVENTION

INTERVENTION
TESTING

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

BEHAVIORAL 
ELEMENTS

 
Figure 11 The design intervention is iteratively tested and refined 

Second, the importance of testing each intervention, and to do so 
against the quantified quantitative assessment from phase 1 to truly 
measure the impact of the intervention (Cash et al. 2017).
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Success of the latter is therefore very dependent on the work done in 
the previous phase, and so is the success of the design intervention 
ultimately. 

PHASE 1: EXPLORE & DEFINE
BEHAVIOUR
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DESIGN INTERVENTION
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Figure 12 Phase two is centered 
around develop and testing the design 
intervention.

the second phase emphasizes the continued use of theoretical 
constructs as well as a strong reliance on the work done in the 
previous phase in regard to intervention development and testing, 
in order continuously ensure actually impact the intended behavior 
sufficiently.

SPECIFIC
ACTIVTIES/ 

STAGES !
 

Figure 13 The behavioral design process follows a process with pre-
defined stages and activities, that allow the behavioral designer to 
effectively address the given goal related to behavior change effectively, 
as well as effectively predict likely successful design interventions.

KEY TAKE-AWAY: THE BEHAVIORAL DESIGN PROCESS IS 
CHARACTERIZED BY A PROCESS WITH PRE-DEFINED STAGES 
AND ACTIVITIES THAT SHOULD BE FOLLOWED TO EFFECTIVELY 
DEAL WITH THE COMPLEX AND CONTEXT-DEPENDENT NATURE 
OF HUMAN BEHAVIOR. 

2.3.4 Behavioral design; in summary
The behavioral design process faces the distinct challenge of dealing 
with human behavior, that is characterized by being complex and very 
context-dependent (Darnton 2008b).

To effectively deal with the complexity and context-dependent 
nature of human behavior, behavioral designers should assume a 
causal mode of reasoning based in a goal-driven approach to ensure 
consistency and strong causal link between activities. 

This approach leads the behavioral designer through the behavioral 
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design process, which is characterized by having pre-defined stages 
with specific activities, that are dependent on the proper execution of 
each other in order to be effective. 

2.4 Effectuation & behavioral design – a 
comparison
In comparing the processes for being an effective entrepreneur and 
an effective behavioral designer, as proposed by effectuation and 
behavioral design, respectively. It is clear that the processes impose 
conflicting demands on the entrepreneur, namely with respect to 
general approach and process.

2.4.1 Approach
Effectuation and behavioral design deal with different challenges. 
While effectuation deal with the challenge of extreme uncertainty 
characteristic of entrepreneurial activities, behavioral design deal with 
the challenge of the complex and highly contextual nature of human 
behavior. 
Accordingly, their respective approaches reflect that difference. 
Where effectuation promotes a means-driven approach, that allow a 
nimble process and adherence to the effectual principle, behavioral 
design promotes a goal-driven approach that ensure causal links and 
the (likely) prediction of an effective design intervention.

2.4.2 Process 
Following the different in approach, the effectual process has very 
different characteristics compared to the behavioral design process. 
Where the effectual process is progressed through a chain of 
commitments, and value the lack of pre-defined stages and activities, 
as well as a general lack of sequence in the activities, to be able to stay 
nimble and follow the effectual principles. In contrast, the behavioral 
design process is progressed through a pre-defined stages and 
activities, to effectively deal with the complexity and highly context-
dependent nature of human behavior. 

2.5 Research framework
Based in the findings from the literature review, the following section 
presents the research framework for this thesis.
The basic theoretical foundation for this thesis is based in a comparison 
of the entrepreneurial process, as viewed through the lenses of 
effectuation, and the behavioral design process. 
Specifically, the differences in general approach. As well as, the 
different characteristics of an effective effectual and behavioral 
design process, respectively.
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The literature review points to especially two conflicting demands in 
the intersection of an effective entrepreneurial process and behavioral 
design process:

• An effective entrepreneurial process is characterized by 
a means-driven approach in order to deal with the extreme 
uncertainty entrepreneurs faces. In contrast, behavioral design 
points to a goal-driven approach in order to deal with the very 
context-dependent and complex nature of human behavior. 

• An effective entrepreneurial process is characterized by having 
limited pre-determined stages and activities in order to remain 
nimble. In contrast, an effective behavioral design process is 
characterized by pre-determined stages and specific activities.
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Figure 14 research framework

This research framework forms the theoretical basis for the research 
in this thesis and presents the conflicting demands of entrepreneurial 
processes and behavioral design processes, that MedTech spin-outs 
faces. 

It has now been established that the process of being an effective 
entrepreneur and an effective behavioral designer, respectively, have 
conflicting demands, that may prove a challenge to navigate for the 
MedTech spin-outs.
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However, very limited research exists on how the spin-out 
entrepreneurs manage this navigation in practice. Only a few studies, 
including Agogué, Lundqvist & Middleton (2015), concern both 
effectuation and design theory. However, the focus is on exploring 
the effectuation / causation dynamic through the lens of behavioral 
design theory, rather than directly on the intersection between design 
and effectuation. This is also evident by the choice of the C-K theory 
of design, which is not particularly suited for addressing behavioral 
concerns. 

Based on the literature review, it was therefore clear that obtaining 
additional new data would be highly beneficial in the further 
investigation of the area.
 
As described below, conducting an explorative study was determined 
as the appropriate method for better understanding how MedTech 
spin-outs navigate these conflicting demands in practice.
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3.1 Research design: Multiple case study
Following the literature review, a theory-building approach 
was found appropriate. And a qualitative multiple case study 
methodology was adopted.

The qualitative research approach was preferred as the aim of the 
research was to examine a contemporary phenomenon within its real-
life context, as opposed to the occurrence of a phenomenon (Yin 
1984).

The case study approach was adopted, as it is particular appropriate 
for research areas where existing theories are considered under-
explored or inadequate (Eisenhardt 1989; Yin 1984). 
The case study approach have relevant strengths like novelty, 
testability, and empirical validity, which is key in theory-building 
research (Eisenhardt 1989). Further, qualitative case studies’ strength 
is investigating a case in-depth and shed light on how and why 
questions (Yin, 2003).

However, the case study approach also holds significant weaknesses, 
which the author has to be acutely aware of. Namely , the risk of 
basing theory in idiosyncratic phenomenon leading to difficulty in 
reaching generality of the theory and instead produce narrow and 
idiosyncratic theory (Eisenhardt 1989). At the same time, the case 
study approach is rich in data, but it lacks the overall perspective 
that more quantitative approaches usually produce. This makes it 
difficult to assess what data is the most important, as well as what 
relationships are the most important and generalizable and which are 
merely idiosyncratic (Eisenhardt 1989).  

Case study research may include either single or multiple case studies 
(Yin 1984). Multiple case studies are generally considered more robust 
compared to single case studies, as they provide exploration of a 
phenomenon in several settings (Eisenhardt 1989). 

Following the case selection criterions in sections 3.3.2, a total of 6 
respondents from 4 different spin-outs were included in the thesis. An 
additional 2 entrepreneurs from 2 other start-ups were interviewed 

3 METHODOLOGY                              
After establishing a research framework and the need for further investigation, this 
chapter proceeds with oulining the research design of the explorative study. 
The important research design choices are explained. The main considerations for 
the interview-guide is subsequently outlined. Finally, the methods for case selection, 
interviewing, and analysis are addressed. 
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but were excluded by the spin-out criteria as their respective start-
ups could not be considered spin-outs.
Notably, by the last interviews only limited new relevant data emerged, 
suggesting a reasonable level of saturation. However, some new 
information did emerge by the last interview, and it is conceivable 
that new themes or fields would have emerged, had time permitted 
finding additional cases and respondents within the case selection 
criterions, thus increasing the saturation. Although, the themes 
identified and explored in this thesis, were well-established across the 
cases suggesting that it is reliable within the framework and chosen 
method of this thesis. 

3.2 Case interviews
In this section, the main considerations for investigation areas, 
interview-method and interview-guide development are explained. 
Afterwards, the interview method is addressed.

3.2.1 Investigation areas
Following the literature study had established the conflicting elements 
of the effectual process and the behavioral design process, the case 
study was centered around the question of how the MedTech spin-
outs navigated those conflicting elements.
4 investigation areas were identified, and constituted the basis for 
developing the interview-guide:

1.	Context of the MedTech spin-out
It was considered important to gain insights into the context of the 
MedTech spin-out for the subsequent analysis and comparability 
between MedTech spin-outs.

2.	General approach
The findings in the literature review established the process 
approach as one of the main conflicting elements between the 
effectual process and the behavioral design process. It was 
considered important to understand what characterized the 
MedTech spin-outs general approach. 

3.	Available means
Understanding what means are generally available for MedTech 
university spin-outs was a vital part of understanding their process. 
Importantly, the definition of means used on this study, follows the 
definition by Sarasvathy (2001) on individual level, and includes 
the following:
•	 Who I am: traits, tastes, and abilities
•	 What I know: Knowledge corridors
•	 Whom I know: Social networks
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4.	Approach to behavioral concerns
Due to the conflicting elements discovered in the literature 
study, as well as the overall research question, it was considered 
especially important to understand how the MedTech spin-outs 
approached behavioral concerns, and what characterized that 
process.

The full interview guide can be seen in Appendix A.

3.2.2 Interview method
Following the choice of a qualitative approach, the face-to-face 
interview approach was chosen. The face-to-face interview ranges 
between the two extremes; unstructured and fully structured interview 
(Robson 1993).
The unstructured interview is very similar to a conversation, where 
the interviewee responds freely, and the interviewer asks few 
questions and tries to follow up on relevant points (Robson 1993). 
The fully structured interview, on the other hand, is based on pre-
determined set of questions asked and the responses are recorded 
on a standardized schedule (Robson 1993).
The un-structured interview was considered too disorganized to ensure 
(relative) comparability between cases, while the fully structured 
interview was considered too rigid to properly get an understanding of 
the nuances of the cases (Robson 1993). Furthermore, the explorative 
nature of this study meant that having the ability to go “off script” to 
follow up on unexpected insights in the interviews, was considered 
essential. Therefore, the method of semi-structured interview was 
chosen instead.

The semi-structured interview is more structured than the unstructured 
interview, but more agile than the fully structured interview (Robson 
1993). The semi-structured interview is based in an interview guide 
with a list of questions that the interviewer has prepared beforehand, 
but it still follows the flow of the conversation. It allows for changing the 
order of the questions, the wording of the question to fit the situation, 
leaving out questions that seem inappropriate, or add questions that 
are relevant for that particular interviewee (Robson 1993). The fact 
that all interviews are based in the same interview guide, keep the 
interview data consistent and comparable. At the same time, the semi-
structured interview enabled the interviewer to record the nuances 
and adapt to the differences in the respondents.

3.2.3 Interview-guide development
Overall, the interview-guide development follows the methodology 
for semi-structured interviews set out by Robson (1993).
Development of the interview-guide was centered around ensuring 
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openness and clarity between the interviewer and the interviewee. 
Questions were formulated to help answer the research question, 
without being leading to specific answers.
The author prepared the wording of the overall topics and associated 
main questions. In addition, the author prepared a number of probing- 
and follow-up questions, and alternative phrasings and repetition 
questions, as well as introductory and closing comments (Robson 
1993). 
The goal of adding of probing- and follow up questions and utilizing 
techniques such as asking for elaboration or opposing views, was to get 
beyond interviewees’ espoused theories and personal (misconceived) 
inclination, in an attempt to accommodate the interviewers (perceived) 
agenda.

An outline of the main topics and key questions can be found on the 
next page.

The entire interview-guide can be found in Appendix A.

3.2.3 Interview set-up
All the interviews were conducted one-on-one, with the author as the 
interviewer. While conducting the interviews, the author took notes 
on important insights and aspects that warranted follow-up questions. 
The author succeeded in managing conducting the interviews based 
on the interview guide, taking notes, and follow up on important points, 
yet it had might been an advantage to have been two researchers 
with one focused on conducting the interview and the other focused 
on the notes and other practicalities. However, the literal one-on-
one approach is likely to have created a more personal connections 
with the interviewee and facilitate more openness. Besides it was not 
practical possible as only one researcher was devoted to this study.

Each interview was initiated with a short introduction of the purpose 
and scope of the interview, as well as a re-iteration of the time-frame 
and appreciation for the interviewee’s participation. In addition, it 
was emphasized that there was no right or wrong answer, but rather 
an interest in their experiences as an entrepreneur. This had been 
adapted following one of the respondents requested the interview 
questions beforehand to “prepare the right answers”,
As part of the introduction, the author would obtain permission to 
record the interviews, after which the recorder was activated.
Following the short introduction, the actual interviews were started 
with an introductory question such as; “Tell me about the start-up”. 
This was considered an “easy” question for the respondent as this 
was conceivably something they were very familiar and excited to 
talk about, and a good way to ”warm up” the respondent and begin 
building trust. In addition, it was considered an effective way to ensure 
a mutual understanding of the spin-out.
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QUERY AIM
TELL ME ABOUT THE START-UP? WARM UP / INSIGHT INTO 

START-UP
HOW WOULD YOU DESCRIBE 
THE REASONS THAT YOU JOINED 
THE START-UP?

HOW WOULD YOU DEFINE THE 
SUCCESS OF THE START-UP?

HOW DOES [ASPIRATION] 
RELATE TO [DEFINITION]?

TO GAIN INSIGHTS INTO 
THE ASPIRATION OF THE 

ENTREPRENEUR, AND THE 
INTERPLAY WITH THAT AND 

THE START-UP DEVELOPMENT

HOW WOULD YOU DESCRIBE 
THE MOST IMPORTANT STEPS 
TO REACH [GOAL]?

HOW WOULD YOU DESCRIBE 
THE MOST IMPORTANT 
ACTIVITIES IN THE STARTUP? 

TO GAIN INSIGHTS INTO THE 
PRIORITIES OF ACTIVITIES

HOW WOULD YOU DESCRIBE 
THE ACTIVITIES YOU WORK 
WITH?

HOW WOULD YOU DESCRIBE 
YOUR APPROACH TO THOSE 
ACTIVITIES?

TO GAIN INSIGHTS INTO THE 
APPROACH THE ENTREPRENEUR 

EMPLOYS.

HOW WOULD YOU DESCRIBE 
THE TYPES OF METHODS, DATA-
SOURCES ETC. THAT YOU USE?

TO GAIN INSIGHTS INTO THE 
METHODS & DATA-SOURCES 

ENTREPRENEURS USES.
HOW DO YOU DETERMINE IF YOU 
HAVE SUCCESSFULLY SOLVED A 
TASK?

TO GAIN INSIGHTS INTO 
THE DETERMINATION OF 

SUCCESSFULLY COMPLETED 
TASK.

HOW WOULD YOU DESCRIBE 
YOUR TRAITS AND ABILITIES?

TO GAIN INSIGHTS INTO THE 
MEANS/RESOURCES AVAILABLE 

TO THE ENTREPRENEUR?

HOW WOULD YOU DESCRIBE 
YOUR EDUCATION, EXPERTISE, 
AND EXPERIENCE?
HOW WOULD YOU DESCRIBE 
YOUR PROFESSIONAL AND 
SOCIAL NETWORK?
YOU MENTIONED [BEHAVIORAL 
ASPECT] WAS A PRIORITY, HOW 
HAVE YOU APPROACH THAT?

HOW WOULD YOU DESCRIBE 
THE TYPE OF ACTIVITIES, 
THAT YOU HAVE ENGAGED 
IN TO EXPLORE [BEHAVIORAL 
ASPECT]?

HOW WOULD YOU DESCRIBE 
THE TYPE OF DATA THAT YOU 
HAVE RELIED ON?

TO GAIN INSIGHTS INTO THE 
CURRENT APPROACH TO 
BEHAVIORAL ASPECTS.

Figure 15 Outline of Interview Guide
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Following the introductory question, a dynamic approach to the 
interview was employed. As outlined above, the overall structure of 
the interview guide, and especially the overall investigation areas, were 
kept in mind, while otherwise following the flow of the conversation. 

By authorization of the interviewees, all the interviews were recorded 
and subsequently transcribed. The transcriptions can be found in 
Appendix D. 

3.3 Cases
In this section, the case selection criteria are outlined, and a 
description of the included cases is provided.

3.3.2 Case selection
Sampling is an important aspect of doing research, as it ensures that 
the data collected is representative in answering the research question 
(Robson 1993). Therefore, to do effective sampling, one must identify 
the criteria for what cases are relevant in relation to answering the 
research question. This is referred to as purposefully sampling, and it 
is based in the researcher’s typicality or interest (Robson 1993).

In answering this research question, the criteria of context, respondent 
and convenience were identified as important, in order to ensure 
relevant data to answer the research questions as well as being 
practically reasonable

3.3.2.1 Context criteria
Since the research question was focused on MedTech spin-outs, 
it was considered important to establish a clear definition of what 
that entailed and find first-hand cases that lived up to that definition. 
Accordingly, the cases were selected based on the below definitions:

First, the notion of a spin-out organization was established.
This thesis follows the definition of university spin-outs provided 
by Klofsten & Jones-Evans (2000), which is considered adequate 
for the needs to answer the research question; 

“The formation of a new firm or organization to exploit the results 
of university research.”

Second, the notion of Medical Technology, or what is commonly 
referred to as MedTech, was established. This thesis equates 
the notions of Health Technology and Medical Technology, and 
follows the definition by the World Health Organization (2018):

” The application of organized knowledge and skills in the form of 
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devices, medicines, vaccines, procedures and systems developed 
to solve a health problem and improve quality of life.”

In addition, the selected spin-outs had to face behavioral concerns 
in relation to their development work, and actively seek to address 
these.

The sampling process did not differentiate between spin-outs at 
different stages of development. While spin-outs that had already 
gone through a process to deal with behavioral concerns could 
provide reflections on their decision-making in that process, spin-outs 
that were earlier in the process and perhaps just starting to address 
behavioral concerns, were expected to be able to give a more 
immediate perspective into their current thinking. Therefore, both 
early-stage and later-stage spinouts were considered relevant and 
the stage of development was not chosen as a selection criterion.

3.3.2.2 Respondent criteria
After establishing the criteria for case selection, it was also necessary 
to establish criteria for selecting the respondents from each case. Here, 
the main consideration was that the respondents had to have been 
at the center of making decisions regarding the behavioral concerns. 
This was considered to range between doing the actual development 
work to address behavioral concerns and making some of the more 
high-level decisions regarding how to address behavioral concerns.

3.3.2.3 Convenience criteria
As the format of a master thesis entails certain practical limitations, 
it was considered important to optimize the quality of data with the 
means in hands, within reasonable bounds.
As a qualitative approach where the respondents were met face-
to-face was considered appropriate, spin-outs with the possibility 
of meeting within the Bay Area became a prerequisite, in order to 
optimize the number of in-person meetings. This was considered a 
reasonable criterion as the Bay Area have a substantial density of 
MedTech spin-outs.
Notably, one interview was done over Skype. Due to the international 
nature of the spin-out in question, a highly relevant member of the 
spinout was based in Denmark. It was decided that this interview 
could provide sufficient value to justify disregarding the face-to-face 
criteria in that singular instance.

3.3.3 Cases
This section describes the selected cases and provides an overview 
of the included respondents.

Case 1 is a spin-out from University of California Berkeley.
It is based in a printed electronics technology.
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The spin-out aims at applying the technology for the purposes of 
manufacturing a new generation of MRI (Magnetic Resonance Imaging) 
coils. The key value proposition of the coils, is based in increasing the 
quality of MRI scans and thus ultimately decrease the number of re-
do’s of MRI scans, in part because of less patient movement. 

The spin-out faces a behavioral concern in relation to (un-wanted) 
movement of patients, which currently results in having to re-do MRI 
scans and/or use anesthetic treatment of patients, during the scan. 
The problem is particularly severe among pediatric patients.
The spin-out aims at developing a behavioral design intervention that 
makes the treatment more comfortable for all patients due to the lack 
of rigidity of their coils. It also aims to make the treatment more “fun” 
for pediatric patients, by introducing a child-friendly dinosaur pattern 
on their coils. 

  

The spin-out was founded in 2016 by 4 people:

•	 2 UC Berkeley professors who specializes in printed electronics 
and printed electronics & MRI technology, respectively. Both 
currently have an advisory function to the spin-out.
•	 2 printed electronics Post.Doc.-student (now graduated), who 
now works full-time in the spin-out.

The spin-out is currently part of the Berkeley Skydeck accelerator 
program.
To date, the spin-out has raised a combined $275.000 from University 
of California San Francisco Pediatric Device Consortium and a 
government funded seed fund; America’s Seed Fund. 

One person with a key-role as co-founder and part of the daily 
development team, was interviewed for the purposes of this thesis. 
See fig 16 on next page.

Figure 16 Current (rigid) MRI 
coils in use

Figure 17 Printed (flexible) MRI coils 
(prototype)
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Co-
founder

Developer

Advisor Advisor

Advisors
Daily Team

Full time

Part time

Interviewed

Not Interviewed

Founder

Not Founder

Case 1

Case 1                                                                                                           

Founded in 2016 by 3 people:

• 2 UC Berkeley professors who specializes in printed electronics and 
printed electronics & MRI technology, respectively. Both currently have an 
advisory function to the spin-out.

•1 printed electronics Post.Doc.-student (now graduated), who now works 
full-time in the spin-out.

Additionally, a recently graduated PhD student works full time in the spin-
out.

The spin-out is currently part of the Berkeley Skydeck accelerator program.

To date, the spin-out has raised a combined $275.000 from UCSF Pediatric 
Device Consortium and Phase 1 NSF SBIR.

Figure 18 Overview of Case 1

3.3.3.2 Case 2
Case 2 is a spin-out from University of California Berkeley and the 
Technical University of Denmark. It is based in a patented photonics 
technology, that disguises flickering light as non-flickering light for the 
naked eye.

The spin-out aims at applying the technology to disguise a specific 
flickering light constellation that may have a decelerating effect on 
the progression of Alzheimer’s disease. 

The spin-out faces a behavioral concern in relation to treatment 
compliance, which has proven a substantial issue for similar treatment 
regiments, namely light therapy for seasonal affective disorder.
The spin-out is aiming at developing a behavioral design intervention 
that makes the treatment more comfortable for patients to adhere to. 

  
Figure 19 Depiction of a light ther-
apy session for seasonal affective 
disorder

Figure 20 The current prototype 
of case 2.
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The spin-out will be founded in the summer of 2018 by 7 people:

•	 2 professors at the photonics department at the Technical 
University of Denmark. One of them with strong ties to UC 
Berkeley. 
•	 3 students who currently work full-time on the project and 
will assume full-time employment in the spin-out following their 
graduation and the founding of the company in the summer of 
2018. One of the students is graduating with a PhD in neuro-
science and the other is graduating with a master’s degree in 
theoretical physics. The third has graduated with a masters 
degree in electrical engineering.
•	 2 students who are currently working on the project in relation 
to their masters degree in engineering.

An additional 6 advisors are connected to the project, and an 
additional 5 master students are currently doing their master thesis in 
collaboration with the project. 
Furthermore, for the Spring 2018 and Autumn 2017 semester, 2 groups 
in the course “HardTech Entrepreneurship”, offered at the Technical 
University of Denmark, have worked on the project.

The spin-out is currently part of the UC Berkeley/Technical University 
of Denmark entrepreneurship program Open Entrepreneurship.
To date, the spin-out has raised a combined $135.000 from Danish 
government innovation grants.

Two persons with a key-roles as (future) co-founders and part of the 
daily development team was interviewed for the purposes of this 
thesis. See fig 19 on the next page.
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student
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Daily Team
Support

Advisery Board

Full time

Part time
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Not Founder

Case 2

Advisor Advisor Advisor Advisor AdvisorAdvisor

Devel-
opment 
Engineer

3.3.3.3 Case 3
Case 3 is a spin-out of the Pontifical Catholic University of Chile. It is 
based in a sensor technology.

The spin-out aims at applying the technology to increase the treatment 
outcome of pressure garment therapy for burn survivors with severe 
burn wounds. 

The spin-out’s goal is to develop a behavioral design intervention that 
makes the treatment simpler to adhere to.

 The spin-out was founded in 2017 by 3 people:

• All 3 founders are currently students at Pontifical Catholic University 
of Chile, where they met. Their educational background is in the 
intersection of Design & Innovation, electrical engineering, and 
mechanical engineering.

To date, the spin-out has raised a combined $27.500 from 2 Chilean 
entrepreneurship contests; Jump Chile and Alto Impacto.

Figure 21 Overview of Case 2



36

TRINE GRØNBORG    | |     S123991    | |     TECHNICAL UNIVERSITY OF DENMARK    | |   JULY 2018

MASTER THESIS    | |     BEHAVIORAL DESIGN 6 ENTREPRENEURSHIP

Figure 22 Facial pressure garment 
mask for treatment of severe burn 
wounds.

Figure 23 Body pressure 
garments for pediatric patients.

One person with a key-role as co-founder and part of the daily 
development team was interviewed for the purposes of this thesis. 
See fig 22 below.

CEO CTO

Daily Team

Full time

Part time

Interviewed

Not Interviewed

Founder

Not Founder

Case 3

Director 
of R&D

Case 3                                                                                                           

Was founded in 2017 by 3 people:

• All 3 founders are currently students at Pontifical Catholic University of 
Chile, where they met. Their educational background is in the intersection 
of Design & Innovation, electrical engineering, and mechanical engineering.

To date, the spin-out has raised a combined $27.500 from 2 Chilean 
entrepreneurship contest; Jump Chile and Alto Impacto.

Figure 24 Overview of Case 3

3.3.3.4 Case 4
Case 4 is a spin-out from University of California San Francisco. It is 
based in a patented suction technology.

The spin-outs aims at applying the technology to tissue-manipulation 
at laparoscopic and minimally invasive surgery, as an alternative to 
tissue-manipulating by “grapping”. With tissue-manipulation by 
“grabbing”, it has proven difficult for surgeons to control the force 
leading to tissue-damage and sometimes severe side-effects that are 
difficult to detect. 

The spin-out is aiming at developing a behavioral design intervention 
that makes it more manageable to manipulate the tissue without using 
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excessive force.

   
Figure 25 Convential tissue 
manipulator with “grapping“ 
functionality.

 Was founded in 2017 by an un-disclosed number of people, at least:

•	 1 surgeon, who works as Assistant Professor of surgery at the 
Endocrine Surgery Section as well as Director of Research as 
Endocrine Surgical Oncology Lab.
•	 1 former master student, who now works part-time at the 
project. 

The spin-out is currently part of the UCSF Surgical Innovations program.

To date, the spin-out has raised an undisclosed amount from the 
University of California San Francisco catalyst program; CTSI Catalyst.

2 people with a key-roles as co-founders were interviewed. One was 
part of the daily development team, the other had an advisory role. 
See fig 25 on the next page.

Figure 26 Prototype of case 4 
“suction“ tissue manipulator.
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Project 
Manager
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opment 
Engineer

Advisor

Support
Advisers

Full time

Part time

Interviewed

Not Interviewed

Founder

Not Founder

Case 4

Case 4                                                                                                          

Was founded in 2017 by X people:

• 1 surgeon, who works as Assistent Professor of surgery at the Endocrine 
Surgery Section as well as Director of Research as Endocrine Surgical 
Oncology Lab.

• X former students, who now work part-time at the project. 

The spin-out is currently part of the UCSF Surgical Innovations program.

To date, the spin-out has raised a combined $XX from CTSI Catalyst.

Devel-
opment 
Engineer

Devel-
opment 
Engineer

Devel-
opment 
Engineer

Figure 27 Overview of Case 4

3.4 Method for analyzing the interview data
One of the key challenges of qualitative semi-structured interview 
data, is the sheer amount of data that is gathered. A key component 
of the data-analysis, is therefore the ability to focus specifically on the 
information that will help answer the research question.

Following the literature review, a theoretical framework for the analysis 
had already been established (Robson 1993), and the analysis was 
focused on the processes assumed by the spin-out entrepreneurs 
through the lenses of effectuation and behavioral design.

In practice, the core findings are evolved through iterative exploration 
and explanation building(Robson 1993). The author went through 
several stages of analysis in order to establish the key findings that 
were relevant to the research question and appeared across the case 
sample.

The first step was noting down immediate areas of interest during 
and immediately following the interviews, and again following the 
transcription of the interviews. Afterwards, a more structured study of 
the transcript, including highlighting of important answers and noting 
possible themes in relation to the pre-defined research framework, 
was conducted. Subsequently, a comparison of notes and highlighted 
sections were made, and initial themes began to emerge. This led to 
a re-reading of the transcripts, to confirm the themes, which resulted 
in some adjustments. This process was then repeated iteratively, 
until the themes were firmly established. Once the themes were 
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established, digital coding was initiated and iteratively refined, until 
the themes could be extracted to this report. The digital coding was 
done in Microsoft Excel, where text-sections were divided, and each 
section provided a three-tier contextual coding. See example below:

The key findings are presented in the following chapter; chapter 4.

While the bulk of the analysis was done following the interviews, some 
of the initial steps was conducted during the data-gathering to ensure 
relevance and allow for minor adjustment.

Figure 28 Three-tier digital coding
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4.1 General approach
The first step is to look at the respondents’ general approach to 
their spin-outs. 

4.1.1 Driven by means
In the literature it was established that a means-driven approach 
constituted a process, where the entrepreneur imagined possible ends 
based in available means and within the aspiration of the entrepreneur. 
Whereas a goal-driven process, on the other hand, was characterized 
by establishing a specific goal from which possible means to reaching 
that goal was imagined, and the most efficient was chosen.

Based on that framework of appraoches. The spin-outs were 
characterized by having a predominantly means-driven approach. 
This meant that the entrepreneurs would predominantly imagine 
possibilities originating from their available means. However, this was 
not an absolute, nor are the notions of means-driven and goal-driven 
approaches considered dichotomous. The approach taken by the 
entrepreneurs, while most often means-driven, had traces of both 
means-driven and goal-driven characteristics. 

A generally pronounced examples of a means-driven approach for 
all the spin-outs, was the initial idea behind the spin-out, which was 
characterized by an initial commitment by (some) of the founders, 
from where they imagined ends they could reach through their 
combined means, namely their education, skills and network. As one 
entrepreneur (case 2.1) explained:

“And I was like, oh, I worked with circadian. So that’s how it came 
about of having the starting of the conversation. And then this paper 
came out in nature for MIT and it was basically saying, you know, 
um flickering light at 40 hertz, can reduce 52 percent of plaque 
development in the brain of Alzheimer’s patients or Alzheimer’s mice, 
not patients. Um, so yes, and it was like, you know, it was really 
uncomfortable. It can induce epilepsy. Can we do something? And I 
was like, yeah, of course we can’t do that. Why don’t we just mask 
the light and, you know, he was like, oh, that is possible and then we 
created a patent and um, that’s [how the spin-out was initiated]”.

From that initial profoundly means-driven act, the entrepreneurs 

4 FINDINGS                                          
This chapter outlines the key findings from the case study. 
The key findings related to the general approach is outlined. As is the key findings related 
to the process the respondent assumed specifically to address behavioral concerns. 
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would, to a large extent, continue to rely on a means-driven approach. 
Their means would play a pivotal role in retaining partners, choosing 
activities, and gaining new knowledge. For example, the entrepreneur 
mentioned above (case 2.1), described how her personal traits based 
in her past (successful) experience negotiating with fellow academic 
researchers had given her a distinct ability to understand this group 

“I knew as a researcher myself that primary literature and being the first 
author […] is something that is valuable to [academic researchers]”. 
This understanding enabled the entrepreneur to realize the value in 
authorship and leveraging this in negotiations with the researcher; 
“but all the analytical stuff that takes a long time, they’re willing to do 
it [for free] because they’re able to get a publication out of it”. 

Another entrepreneur (case 4.1), described how he had deliberately 
chosen a means-driven methodology that, to him, seemed perhaps 
less obvious, when faced with a challenge of creating an ergonomic 
design. Instead of venturing out to attract the necessary means 
for an optimized ergonomic design in a goal-oriented fashion, the 
entrepreneur based his decision in his own existing means and 
imagined what he could do, based on that. In this case, that meant 
reverse engineering an existing solution, which was an activity within 
his personal knowledge corridor:

“Things that are ergonomically good for the surgeons […] I opened it 
up, and if I look and I’m like, cool, cool for bar mechanism, blah, blah, 
blah, blah, blah, whatever it is, and then reverse engineer that and put 
it into our device”.
  
One entrepreneur (case 1) described how he had initially struggled with 
figuring out how to initiate a spin-out. He had then realized the value 
of being closely associated with a renowned academic institution, 
by talking to people also associated with the institution, but with a 
different background than himself: 

“And then you know at Berkeley there was such a good environment 
for people who have different backgrounds that you talk with people 
of whoever the business experience and then they told you they help 
you move forward”. 

After the initial struggle, he chose an accelerator program with a 
strong link to the institution, in order to maintain and build on that 
value; 

“and that’s also why we came to Skydeck because Skydeck is very 
good at as a very strong network of advisors of many different 
backgrounds and where we get our business advise basically”.
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As touched upon above, an approach is rarely exclusively means-driven 
or goal-driven, rather it encompasses characteristics of both. This is 
also true for the general approach of the spin-out (and the examples 
above). However, the key distinction is the fact that the entrepreneurs, 
albeit working under a generalized aspiration, predominantly look to 
their available means and from that imagine possible ends. 
That being said, there is also examples of the entrepreneurs assuming 
an approach better categorized as predominantly goal-driven. Namely, 
because these processes were driven by a rather specific goal with 
no basis in the entrepreneurs means. 
A consistent example across the cases, was the work that most 
entrepreneurs stated to do or planned to do in relation to regulatory 
approvals. 
For example, one entrepreneur (case 4.1) explained how the spin-out 
ventured out to find consultants to do the regulatory work as they did 
not have sufficient means within the spin-out:

“So all the grants that we’re applying for going to allow us to hire 
someone that will take care of the quality part. So, you know, make 
sure that everything is standardized and made sure that everything 
is tracked to make sure everything is whatever industry standards 
we need to hire consultants to figure out how regulatory pathway 
starts with the FDA we need to, and we have a good idea of all of 
these things, but we have to actually put it down on paper and start 
talking to the FDA and it’s not like homework where you can just go 
and get your grade and change everything. You have to do it right the 
first time. And so that’s, that’s part of why we need to hire all these 
consultants and make sure that we’re doing everything right.”

Another entrepreneur (case 2.2.) explained how the spin-out was long-
term planning to accommodate regulatory and clinical requirements. 
For reference, the entrepreneur had previously stated that due to the 
uncertainty of being an entrepreneur, he would rarely plan more than 
a few weeks in advance.

“We’ll need to get expertise and show that something is happening 
[…] we will be looking for like a two year study afterwards that will 
show that it will slow down or stop the progression of Alzheimer’s 
disease.” 

Which show the synergy between means-driven and goals-driven 
approach, and while the data show that the occurrences of the former 
outweighs the latter, it also shows that both are integral parts of the 
entrepreneurs’ approach. 



44

TRINE GRØNBORG    | |     S123991    | |     TECHNICAL UNIVERSITY OF DENMARK    | |   JULY 2018

MASTER THESIS    | |     BEHAVIORAL DESIGN 6 ENTREPRENEURSHIP

KEY FINDING: THE ENTREPRENEURS GENERAL APPROACH WAS 
PREDOMINANTLY MEANS-DRIVEN, WITH SOME OCCURRENCES 
OF MORE GOAL-DRIVEN APPROACHES.

4.1.2 Aspirations
As a means-driven approach plays big role in the general approach of 
the entrepreneurs, it is important to look at their general aspirations 
that provide the framework for navigating their means.

Case 1 Case 2.1 Case 2.2 Case 3 Case 4.1 Case 4.2

Learning experience X X X X X
Making a difference X X X X
Sense of adventure X
Working a (specific) 
great team

X X

Table 1 Stated aspirations of the entrepreneur
 

The entrepreneurs’ reasons for engaging in the spin-outs was grounded 
less in specific goals and more in high-level aspirations. For example, 
5 of 6 entrepreneurs mentioned “the learning experience” associated 
with working with the spin-out as one of their main aspirations for 
what to get out of the entrepreneurial experience. As one of the 
entrepreneurs (case 4.1) explained: 

“I felt like I had a good amount of experience, but to actually get what 
I wanted from the education, I felt like it was still part of my education 
to keep going on this and keep learning.”

4 of 6 entrepreneurs mentioned an importation aspiration being 
along the line of “making a difference”. One entrepreneur (case 2.1) 
concluded:

 “I think the main goal of what I wanted to do is to make a difference 
in any way possible.” 

Another (case 3) explained that the social impact was not only his 
aspiration, but also how he found purpose in the spin-out: 

“I like to do something with social impact, actually. If it doesn’t have 
social impact I don’t know, it wouldn’t make that much sense to me. 
Like it would be, could be, something fun to do, but I wouldn’t be 
something that I will take maybe be thinking about all the weekend 
when I go out to party”.

Other aspirations given were aspects like “working with a great team 
(case 2.1 and 2.2)” and “the adventure of it (case 4.2)”.
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The open-ended aspirations of the entrepreneurs allowed for rather 
big pivots, i.e. changes to central aspects of the start-up, such as 
the strategy, envisioned business model etc. One example is the 
entrepreneur from case 3, who based both his aspiration and sense 
of purpose in the notion of making a difference and having a (positive) 
social impact. He explained that the spin-out was considering a pivot 
at the time of the interview: The current goal of the spin-out was to 
make the process of fitting pressure-garments to treat severe burn 
wounds and limit permanent scaring and/or functional impairment 
more transparent for survivors and/or caregivers. Now the spin-out 
was considering making the treatment more available, through a 
price-decrease:

 “Now [the goal] is to create garments that can be tight. But maybe 
you can decrease the price. […] more available is to decrease the 
price.”

Another one of the entrepreneurs mentioned above (case 2.1), had 
stated that “making a difference” as well as “working with (this specific) 
team” as some of her main aspirations with the spin-outs. During the 
course of the interview, she explained that she was actually willing to 
pivot to quite a large extent, including abandoning the original idea, 
that had initiated the spin-out:
 
“I think at the end of the day, even if our light technology doesn’t 
work, we have such a strong team that we can build anything and be 
able to be successful”.

KEY FINDING: THE ENTREPRENEURS GENERALLY WORKED 
UNDER HIGH-LEVEL ASPIRATIONS, UNDER WHICH THEY WERE 
WILLING TO PIVOT SUBSTANTIALLY. THE ASPIRATIONS WERE 
PREDOMINANTLY CENTERED AROUND “LEARNING EXPERIENCE” 
AND “MAKING A DIFFERENCE”.

4.1.3 Means available to the entrepreneurs
As the entrepreneurs assumed a predominantly means-driven 
approach, it is important to examine what was characteristic of the 
means that were available to, and utilized by, the entrepreneurs.
Table 2 summarizes the means which the entrepreneurs relied upon, 
according to their own statements. The summary is organized across 
the three dimensions proposed in effectuation(Sarasvathy 2001): 
Personal traits and abilities (who I am), personal knowledge corridor/
education, training and skills (what I know), and personal network 
(whom I know). 
			 
The means available to the entrepreneurs were characterized by 
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being cultivated through a university setting. This was the case for 
both the personal traits, personal skills and, especially, the personal 
network dimension.

Case 1 Case 2.1 Case 2.2 Case 3 Case 4.1 Case 4.2

W
H

O

Navigating 
academic 
politics

x x

Talking to peo-
ple x x x x x

Reaching out to 
people x x x x x x

Overview/dele-
gating x x x

W
H

A
T

Educational 
background x x x x x x

Online Research x x x
Comprehending 
academic pa-
pers/research

x x x x x x

W
H

O
M

University1 x x x x x x
University2 x x x x x x
Entrepreneurial 
support program 
(associated with 
university)

x x x * x x

Network not 
associated with 
university

x x x

*Not part of an entrepreneurial support program

Table 2 Means available and utilized by the entrepreneurs

On the level of personal traits, all entrepreneurs stated that they 
actively used their personal traits of being good at “reaching out to 
people” actively, to advance the spin-out. 
Most of the entrepreneurs stated that they were “good at talking to 
people”, while some explained that they were good at keeping an 
“overview” and “delegating responsibilities”. These are in line with 
what you would expect from entrepreneurs, where expanding the 
network through connecting with people with additional means is key 
(Sarasvathy & Dew 2005).

Notably, 2 of the entrepreneurs explained that they were good at 
navigating academic politics and that their spinouts benefitted from 
this ability. The example from one of the entrepreneurs is explained 
above in section 4.2.1. Such findings underline the close relation the 
spin-outs had to their respective universities.

On the level of personal skills, all the entrepreneurs expressed that 
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they relied heavily on their education. Additionally, approximately half 
of the entrepreneurs explicitly mentioned frequent use and reliance 
on online searches. As one entrepreneur (case 2.2) stated: “Google is 
your friend!”

In addition, all of the entrepreneurs explained that they frequently 
used academic sources and 2 entrepreneurs (case 2.1 and 2.2) even 
explicitly mentioned this as one of their main skills contributing to 
the spin-out. For example, when one of the entrepreneurs (case 2.2) 
was asked what his skills were, he explained that his background as 
a theoretical physicist had taught him how to read and comprehend 
difficult academic research. He subsequently explained how that had 
been helpful to understanding an area that he had to work with, but 
which was outside his immediate knowledge corridor:

“You also learned to read very difficult text and math […] for instance 
I have, even though, I’m in the development of technology, I have to 
do a lot about the neuroscience. So, I’ve read 20 plus papers under 
neuroscience part.”

This again underlines the close relationship the entrepreneurs had to 
the university and academic research setting, and that they were able 
to actively leverage that in their work with the spin-out.

The network level was the dimension in which the connection to 
university was shown most prominently. All the entrepreneurs stated 
that they relied heavily on their immediate network from university 
(university1), as well as their entrepreneurial support program (3 
of 4 cases) that was also closely associated with their respective 
universities.
 
All the entrepreneurs also relied heavily on stakeholders they had 
been introduced to through their immediate university network 
(university2). While these were not in the entrepreneurs’ immediate 
university network, they were often closely associated with the 
university, too. They were either directly part of the university, part 
of other universities, or partnering organizations. For example, one 
entrepreneur (case 1) explained how a partner at another university 
had played a pivotal role in the beginning of the spin-out.

“We had a trial with them, a pediatric radiologist at Stanford was a 
one of their partners in the research grant and she liked it very, very 
much and that’s based on that feedback around here.”

Interestingly, that partner kept playing a significant role and is currently 
testing the spin-outs prototype in-situ.



48

TRINE GRØNBORG    | |     S123991    | |     TECHNICAL UNIVERSITY OF DENMARK    | |   JULY 2018

MASTER THESIS    | |     BEHAVIORAL DESIGN 6 ENTREPRENEURSHIP

Key finding: The means available and used by the entrepreneurs 
was typically closely related to university and academia, as well as 
an ability to connect and engage with other people.

 
The overall approach of the entrepreneurs has now been established. 
The data reveals that the approach is typically means-driven with 
open-ended aspirations. Furthermore, it is clear that the spin-outs 
means are often closely related to academia and university.
The next step in exploring the research question, is to look more 
closely at process the spin-out entrepreneurs assumed to address 
behavioral challenges specifically.

4.2 Addressing behavioral concerns
This section looks at the characteristics of the process the spin-out 
entrepreneurs assumed to deal with behavioral challenges. 

Typically, the process that the spin-out entrepreneurs assumed to deal 
with behavioral concerns was characterized by limited planning and 
utilizing of intuition and a preference towards immediately available 
resources. 

Table 3 below show an outline of the methods and data-sources the 
entrepreneurs relied on to address behavioral concerns. 

Case 1 Case 2 Case 3 Case 4

E
xp

lo
ra

ti
on

Clinical expert opinion (qualitative 
assesment) X X X

Intended user opinion (qualitative 
assesment) X

Proxy user opinion (qualitative 
assesment) X

D
ef

in
in

g Explorative work X X X X
Personal experience X X
Intuition X X X X

In
te

rv
en

ti
on

 
D

ev
el

op
m

en
t

Intuition X X X X

Personal experience2 X

Existing (proven) solution X

In
te

rv
en

ti
on

 
T

es
ti

ng

Joint quantitative testing (based in 
observations) X X X X

Semi-single qualitative assessment 
(based in attitudes and preferences) X X X

Table 3 methods and data sources used by the entrepreneurs to address 
behavioral concerns
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The following sub-sections will cover all 4 categories that was outlined 
as part of the behavioral design process in litterature review in chapter 
2; exploration, definition, intervention development and intervention 
testing, and elaborate on the activities and reasoning behind.

4.2.1 Exploration activities
The data show that all the cases did some explorative work to increase 
the understanding of the behavioral problems, see Table 3. 
This work was centered around what can be categorized as tangible 
data, as it was based in practical experiences rather than constructed 
(theoretical) models of behavior. 
In addition, the data can be considered predominantly qualitative, as 
it was centered around attitudes and preferences of the subjects, 
rather than observations of actual behavior.

The data was typically based in insights from clinical experts, rather 
than intended users. The rationale for this type of explorative work, 
appeared to be based in a belief that clinical experts were more 
knowledgeable and had aggregated more experience than (single) 
users, as well as a question of availability. 

Approximately half of the entrepreneurs expressed the view that 
experts were more knowledgeable in relation the behavioral concern. 
An entrepreneur (case 1) explained:

“Patients [intended users] do not bring a lot perspective to us, uh, 
because uh, patients don’t really know what’s going on. If you’re lucky, 
your patient is knowledgeable, but then you learn as much from them 
that you would learn from a technologist. And then if it is someone 
that doesn’t have a clue, really, yeah, I had a terrible experience in my 
MRI. And that’s helpful because then you know, oh yeah they do.”

Another entrepreneur (case 3) explained that while he had 
predominantly engaged with experts like therapists and doctors, he 
recognized that the intended users (in this case burn survivors and 
their caregivers) were another important stakeholder. However, this 
group was less accessible to him, which was why he had not engaged 
them: 

“And the other important stakeholders are survivors and their families, 
but it’s kind of complicated. Talk to them like they’re, you probably 
will have to be like introduced by someone and none... and there are 
not like enough trust to introduce us to burn patients here [US]”.

One notable exceptions to that trend, was case 4 that did rely on data 
from intended users; surgeons. Importantly, case 4 did have a different 
basis for doing that, as they had an intended user as a co-founder, 
which both interviewees (case 4.1 and 4.2) had stressed as important. 
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And which have presumably resolved the issue of availability, as well 
as given an inherent understand and empathy for that perspective. 
However, the data was to a large extent still based in qualitative 
assessment through interviews, much in the same way as the other 
spin-out cases.

KEY FINDING: THE SPIN-OUT CASES DID ENGAGE IN 
EXPLORATIVE WORK. THIS WAS MAINLY BASED IN TANGIBLE 
QUALITATIVE ASSESSMENTS, PREDOMINANTLY FROM CLINICAL 
EXPERTS AND PROXY USERS RATHER THAN INTENDED USERS. 

4.2.2 Definition activities
Typically, the entrepreneurs engaged in definition activities to a limited 
extent. 

Based in the literature review, the following key definition tasks have 
been identified; scoping problem behavior, defining target behavior, 
defining behavioral elements to use in the design intervention 
development.

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

BEHAVIORAL 
ELEMENTS

DESIGN 
INTERVENTION

INTERVENTION
TESTING

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

BEHAVIORAL 
ELEMENTS

 
Figure 29 The key elements to define in the behavioral design process

Because of the general lack of behavioral definitions, it has proven 
challenging to present a cohesive outline of the different steps of the 
activities. Because of that, and to ensure comparability between cases 
and their behavioral problems, the well-recognized Fogg Behavioral 
Model (FBM) (B. J. Fogg 2009) is used to present the behavioral 
elements the entrepreneurs stated as behavioral challenges. In 
addition, the associated design intervention and test-measures are 
presented, as well as the target behavior and progression in behavioral 
problem definition. See Table 4.
Note, as the entrepreneurs did not apply a behavioral framework, it 
is the authors depiction of the entrepreneurs’ descriptions of their 
utilized behavioral elements according to the FBM framework.
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Case 1 Case 2 Case 3 Case 4

Initial 
Behavioral 
problem

Movement during 
scan	

Lack of treatment 
compliance	

Lack of treatment 
compliance	

(Undetectable) 
damaging of soft 

tissue

Scoped 
Behaviroal 
Problem

Uncomfortable 
during scan	
	

	

Uncomfortable 
during treatment

(Stigmatized 
during treatment)

Not able to treat 
with treatment 

(set correct 
pressure)

Stigmatized 
during treatment

Not able to 
manipulate soft 
tissue carefully

Target 
Behavior

Less movement 
during scan

Be comfortable  
during treatment

Be comfortable 
during treatment

Able to assess 
pressure

Find the design 
“cool”

Less demanding 
to handle soft 
tissue carefully

Behavioral 
Elements

Lack of 
motivation to not 
move, due to:

 Uncomfortable 
to be scanned 
with rigid coils

Boring /unsettling 
to be scanned 

(pediatric 
patients)

Lack of 
motivation 
to comply to 
treatment, due 
to:

Uncomfortable 
to sit for the 

duration of the 
treatment

Uncomfortable to 
look at the light

(Stigma associat-
ed with the visual 
appearance of 
the treatment 

design)

Lack of 
Motivation 
to comply to 
treatment, due 
to:

Stigma associat-
ed with the visual 
appearance of 
the treatment 

design

Lack of 
Motivation 
to comply to 
treatment, due 
to:

Does not have 
the ability 
to assess 

whether they 
are getting the 
right treatment 

regiment

 (Does not have 
the ability to pay 
the price of the 

treatment)

Lack of ability 
to handle tissue 
carefully, due to:

Has limited ability 
to manipulate 
tissue without 
damaging it

Ergonomically 
uncomfortable

Design 
Interven-
tion

- Less rigid coils
- Playful pattern 

on coil

- Lying chair
(- <undefined> 

less stigmatizing 
design)

- Provide value 
for pressure

- Animal-inspired 
design

(- Lower price)

- Less invasive 
manipulator 
technology

- Ergonomically 
designed handle

Testing 
Measures

Movement during 
scan

User or 
caregivers stated 

experience

User or 
caregivers stated 

experience

Able to assess 
pressure

Users find the 
design “cool

Suction-technolo-
gy’s pressure on 

tissue

Users stated 
experience

Table 4 Key defintion elements
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First a short introduction to FBM is provided. 

The FBM describes three things that need to come together for 
a behavior to occur; motivation, ability and trigger. A sufficient 
degree of motivation to perform the desired behavior must be 
matched with the sufficient abilities to do that behavior and must 
be triggered by a “call-to-action”.

In the FBM framework motivation consists of three elements; 
pleasure/pain, hope/fear, and social acceptance/rejection. 

In the FBM framework ability is governed by what is referred to as 
“simplicity factors”. The notion of simplicity factors highlights the 
mindset that increasing ability is not about teaching or training of 
people, rather it is centered around making the behavior easier to 
do. The simplicity factors include; time, money, physical effort, brain 
cycles, social deviance, and non-routine. 
Each person has a very different simplicity profile, while some have 
a lot of time to invest others have a lot of money, while some don’t 
mind physical effort others don’t mind deviating from social norms. 
Simplicity is also very context dependent. Fogg (2009a) defines 
simplicity as “s function of a person’s scarcest resource at the 
moment a behavior is triggered”.

Finally, the third elements in FBM is the triggers, which ranges from 
prompts, cues to call-to-action, and so on, anything that tells people 
to begin performing a behavior. In the framework, three triggers are 
highlighted; spark, facilitator, and signal. 

TARGET 
BEHAVIOR

HIGH 
ABILITY

LOW 
ABILITY

LOW 
MOTIVATION

HIGH 
MOTIVATION

2. Simplicity Factors

- Time
- Money
- Physical Effort
- Brain Cycles
- Social Deviance
- Non-Routine

1. Core Motivator

- Pleasure/Pain
- Hope/Fear
- Acceptance/Rejection 3. Behavior Triggers

- Spark
- Facilitator
- Signal

Figure 30 Fogg Behavior Model with subcomponents (B. J. Fogg 
2009a)
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The initial behavioral problem was ill-defined, such as “movement 
during scan” (case 1) or “lack of treatment compliance” (case 2 and 
3). The entrepreneurs generally put a limited effort into defining 
the problem further, and while behavioral problem did get scoped 
somewhat beyond the initial definition, it could still be considered ill-
defined.
The type of input the entrepreneurs would rely on to scope the 
behavioral problem, was based in the (limited) explorative work, but to 
a large extent also intuition, and for some (case 2 and 3) also personal 
experience, see Table 3. 
For example, one entrepreneur (case 2.1), when asked how she 
identified “comfort” as an important issue, she explained that her own 
experience made it obvious:

“I can’t sit here all day, so you have to have like a leaning chair that’s 
kind of like nice and maybe have like either a light above them or 
if they’re doing something already like writing, um, that’s more 
comfortable for them. […] I mean even yourself, right? If you sit at a 
chair, it was an uncomfortable chair. You don’t want to stay there for 
a long time. So just learning from your experiences.”

Following, the limited scoping of the behavioral problem, the 
entrepreneurs would have an ill-defined target behavior as well. 
The target behavior was fundamentally the inverse of the problem 
behavior. Since the problem behavior was ill-defined so was the target 
behavior. Additionally, the target behaviors were not measurable and 
thus difficult to test beyond a qualitative assessment. Which can be 
seen in table as the prevailing method. Both in terms of qualitatively 
asses for example “less movement” as well as assessing “comfort” 
through questionnaires of the users’ experience.

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

DESIGN 
INTERVENTION

INTERVENTION
TESTING

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

DESIGN 
INTERVENTION

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

Figure 30 Ill-defined Behavioral Problem(s) & Target Behavior(s)

While for the author has provided an overview of the behavioral 
elements the entrepreneurs designed against. This had specifically 
not been done, or only been done to a limited extent, by the 
entrepreneurs. Rather the behavioral elements were co-evolved 
together with the design intervention, as the entrepreneur imagined 
design interventions based largely in intuition (see section 4.2.3 for 
more detail). 
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For example, one entrepreneur (case 3) had scoped stigma as a 
problem towards treatment compliance, but not defined the problem 
further. During the interview it became clear, that the entrepreneur 
had co-evolved the identification of the behavioral element; lack of 
motivation due to the unaesthetic visual appearance, together with 
the solution; a “cool” animal mask, to counter the stigma. 

“So, we, we went, we really wanted to attack that problem because… 
not aesthetic. And everywhere you go you have people’s staring weird 
at you... like that will probably eat your mind. Like you will probably feel 
really bad about it. […] So, we make like a pressure sensor mask that 
was maybe with like a fabric that was really cool, you can enhance 
like the mask, you can be a tiger. It’s always like we wanted to make 
something like really human. To make burn survivors feel like cool or 
cute, and when people saw them they would be like oh that is a really 
cool design.”

This approach meant that while the entrepreneurs intervened against 
specific behavioral elements, they only to a limited extent had an 
understanding of the elements that did not address or even what the 
remaining behavioral elements were, nor the nuances associated with 
them. 

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

DESIGN 
INTERVENTION

INTERVENTION
TESTING

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

DESIGN 
INTERVENTION

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

Figure 31 Limited definition and knowledge on Behavioral Elements

KEY FINDING: THE ENTREPRENEURS ENGAGED IN DEFINITION 
WORK TO A LIMITED EXTENT. AND THE PROBLEM BEHAVIOR 
REMAINED RATHER ILL-DEFINED RATHER THAN PROGRESSING 
TOWARDS ONE OR SEVERAL MORE CLEARLY SCOPED AND 
DEFINED PROBLEMS. LIKEWISE, DID THERE NOT GO A LOT OF 
WORK INTO DEFINING THE TARGET BEHAVIOR, THAT WAS RATHER 
THE INVERSE OF THE (ILL-DEFINED) PROBLEM BEHAVIOR, AND 
WITH NO QUANTIFIABLE MEASURES. 



55

TRINE GRØNBORG    | |     S123991    | |     TECHNICAL UNIVERSITY OF DENMARK    | |   JULY 2018

MASTER THESIS    | |     BEHAVIORAL DESIGN 6 ENTREPRENEURSHIP

4.2.3 Design intervention development
The data show that the entrepreneurs relied heavily on intuition, 
existing solutions and, to some extent, their personal experiences to 
develop the design intervention, see Table 3. 

For example, an entrepreneur (case 1) explained how he had based a 
design decision regarding the visual look of the coils on intuition. That 
aspect had subsequently become a big part of the design intervention:

“It came from a good intuition, which was we needed to create 
something that was resistant to weather any way around it, to 
protect it, and uh, and uh, we decided that if we were going to do 
something for children, resisting... we can might as well put something 
nice around it.”

Notably following the interview (after the tape-recorder was turned 
off), the entrepreneur explained he had been primed to the design 
idea from an existing design intervention, of a decorated MRI machine, 
that had proven successful in decreasing movement from pediatric 
patients undergoing MRI scan. Importantly, this was not an intended 
activity to explore existing successful solutions, rather it can be viewed 
as a contingency that the entrepreneur was aware of that solution.

KEY FINDING: THE ENTREPRENEURS RELIED HEAVILY ON 
INTUITION DURING THE DEVELOPMENT WORK. SOME ALSO 
RELIED ON PERSONAL EXPERIENCE OR EXISTING SUCCESSFUL 
SOLUTIONS. 

4.2.4 Design intervention testing
The data show that the entrepreneurs generally relied on relatively 
frequent testing, which was also the case when assessing behavioral 
design interventions. 

The main focus of the entrepreneurs’ testing, was that the entire or 
most the product/system was tested jointly (see Table 3). As one 
entrepreneur (case 1) explained, he would have a partner test the 
product prototype in situ, and give overall feedback based on that:

“Um, the comfort [identified cause of behavioral problem], that’s were, 
that’s where we did. We actually kept giving every new generation of 
prototypes to our partner at Stanford. He’s a pediatric radiologist 
and uses them on his patients. And he’s scanned more than a hundred 
pediatric patients now and, and, and then gives us feedback every 
time.”

This can be views as well-aligned with the defined target behavior, 
that is loosely defined as “less movement during scans” (see Table 4), 
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rather than a more specific target behavior related to the behavioral 
elements. Thus, that is what the partner is testing.

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

DESIGN 
INTERVENTION

INTERVENTION
TESTING

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

DESIGN 
INTERVENTION

BEHAVIORAL PROBLEM(S) TARGET BEHAVIOR(S)

Figure 32 Intervention testing through joint quantitative testing and/or 
semi-single qualitative assesments.

However, the entrepreneur explained that the partner would gain 
knowledge specifically on the comfort from the users, through 
questionnaires regarding the users’ attitude and preference:

“when he scans the patients, there is a questionnaire that they asked 
for the parents and the child what he thought.”

The latter example, of the entrepreneur using questionnaires to assess 
the behavioral design interventions was also characteristic for 3 of the 
4 spin-outs, see Table 2.

KEY FINDING: THE ENTREPRENEURS RELIED ON JOINT QUALITATIVE 
TESTING OF THE ENTIRE OR MOST OF THE PRODUCT/SYSTEM TO 
TEST WHETHER THE (LOOSELY) DEFINED TARGET BEHAVIOR WAS 
MET. IN ADDITION, MOST OF THE ENTREPRENEURS ALSO RELIED 
ON SOMEWHAT MORE TARGETED QUALITATIVE ASSESSMENTS.  

This sub-section has established that the respondents only use 
parts of the behavioral design process and do so based in intuition 
and available means. 
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5.1 The general approach
The findings showed that the entrepreneurs generally adhered to a 
process that was characterized by a focus on available means. Based 
on the means that were available to them, the entrepreneurs imagined 
possible activities and solutions originating from those means. 

Generally, this type of approach is well aligned with effectuation that 
stresses a means-driven approach, as an effective way of dealing 
with the extreme uncertainty that entrepreneurial ventures face 
(Sarasvathy 2001). 

Additionally, the findings show that the general process was 
characterized by very open-ended aspirations like “learning-
experiences” (case 1, 2.2, 2.2, 4.1, and 4.2) and “making a difference in 
any way possible” (case 2.1, 2.2, 3, and 4.2). Open-ended aspirations 
like these are highlighted as nearly a prerequisite to engaging in 
the effectual process (Sarasvathy & Dew 2005). This is because the 
effectual process progresses through the commitment of stakeholders, 
who contribute additional means, but also additional constraints 
through new goals, which the process must be able to include, even if 
that means pivoting from previous imagined goals (Sarasvathy & Dew 
2005).

The process approach assumed by the entrepreneurs is well aligned 
with effectuation. This suggests that the entrepreneurs have adopted 
a process that will allow them to be effective entrepreneurs, according 
to Sarasvathy (2001).

This is not necessarily surprising, as it was suggested in the literature 
review, that the spin-out entrepreneurs would presumably strive 
towards an effective entrepreneurial process. However, it was 
questionable how well the spin-out entrepreneurs would be able to 
adhere to the process, given their relatively recent encounter with 
entrepreneurship and thus near-novice state. This finding confirms 
that the spin-out entrepreneurs generally follow a means-driven 
approach despite their “non-expert” status. This could be due to the 
high concentration of entrepreneurial expertise in their environment 
enabling a faster adoption of the effectual reasoning. It could also 
be due to the entrepreneurial experience already accumulated by 

5 DISCUSSION                                      
This chapter compares the findings from the case study to the knowledge about behavioral 
design and effectuation established in the literature review. It examines the possible 
consequences of the approach and process adopted by the entrepreneurs in the case 
study.
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the entrepreneurs, as most had been working on their spinouts for 
a while at the time of the case study, and some had previous start-
up experience from other projects as well. While it is not the goal of 
this study to identify the source of the effectual approach among 
students, it is clear that this approach existed and that there could be 
a range of factors driving it.

Notably, the findings show that there were some instances where the 
entrepreneurs would engage in processes to address more clearly 
defined goals and would actively seek out the means to do so. Hence, 
activities that could be characterized as predominantly goal-driven, 
and is better aligned with a causal mode of reasoning, according to 
effectuation (Sarasvathy 2001).

These exceptions were especially centered around regulatory 
concerns, for example clinical trials and FDA approval. The 
entrepreneurs would still be wary of spending (too many) resources 
and their choices of means would, to a large extent, be based in what 
required the fewest resources on their part. Examples of this includes 
seeking out partners with ongoing clinical studies to get clinical data 
(case 2) or utilizing already FDA-approved materials for the medical 
device (case 4). However, all the spin-outs mentioned at some point 
during the interviews that they had, or would need to, venture out to 
gain means to comply with a regulatory approval goal. Some explicitly 
stated that they need, or probably would need, expensive regulatory 
consultants. The overall approach to the challenges was driven by a 
specific goal where the entrepreneur “chose between means to create 
a specific effect”. This mode of decision making is more aligned with 
causal reasoning than with effectual reasoning (Sarasvathy 2001). 

From a strictly effectual mode of reasoning perspective, this is not 
well aligned with effectuation, as the entrepreneurs should rather 
utilize their means to create goals, and not seek out means to fit with 
a pre-defined goal (Sarasvathy 2015). 

However, it is not necessarily misaligned with the overall framework 
of effectuation, as proposed by Sarasvathy (2001). As described in 
the literature review, Sarasvathy (2001) stresses that effectuation and 
causation are not dichotomous, although they are often juxtaposed for 
explanatory purposes. Instead, they are both part of human reasoning 
- which includes entrepreneurs’ reasoning. Effectual reasoning is 
simply used to a higher extent among entrepreneurs, compared to 
non-entrepreneurs. Ergo, the inclusion of a more goal-driven process 
in itself not inherently misaligned with the framework of effectuation.

Additionally, Sarasvathy and Dew (2005) showed that there are times 
in the development of the start-up where the entrepreneur should 
rely more on causal reasoning (albeit usually late in the process, see 
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literature review in chapter 2).

The overall means-driven strategy adopted by the entrepreneurs, 
is not particularly well aligned with the behavioral design process. 
As explained in the literature study, the behavioral design process 
stresses a predominantly goal-driven approach, in order to effectively 
deal with the complex and very contextual nature of human behavior 
(e.g. Cash et al. 2017; Darnton 2008b). Furthermore, relying solely on 
the means readily available, which would often be the approach of 
the entrepreneurs, may prove problematic for a successful behavioral 
design process. Ultimately, specific activities need to be conducted to 
ensure an effective behavioral design process. Not conducting those 
activities in a way that is aligned with the behavioral design process, 
is a proven indicator of project failure (Cash et al. 2017). This suggests 
that the spin-outs are less equipped to address the behavioral 
concerns in an effective way.
However, the spin-outs did show an ability to adopt a more goal-
driven approach at times. Such an approach is arguably more in line 
with behavioral design processes (e.g. Darnton 2008b; Cash et al. 
2017). 
Additionally, the reservations the entrepreneurs had about employing 
goal-driven strategies, were mainly related to resource scarcity and 
a concern that such a strategy would be too resource consuming. 
This concern can also be aligned with behavioral design. While the 
behavioral design process does prescribe specific methods and 
activities which makes it inherently resource-heavy, several methods 
for lowering the need for resources have been suggested. In particular 
limiting the scope of the design project (and the ambition), also 
limits the extent of the work required to untangle the complexity of 
human behavior (e.g. Cash et al. 2017; B. J. Fogg 2009b). Additionally, 
Fogg (2009) even explicitly encourages drawing heavily on existing 
solutions which have proven effective, for inspiration, in order to lower 
the required resources. Notably, this has to be accompanied with an 
equal limit in scope and considerations of differences and/or changes 
in national and global trends (B. J. Fogg 2009b; Cash et al. 2017). 
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SUB-CONCLUSION: The entrepreneurs followed an approach 
that is more in line with an effectual mode of reasoning than 
causal mode of reasoning. This approach typically indicate an 
effective entrepreneurial process and in-effective behavioral 
design process.
This suggest that the process adopted by the entrepreneurs, 
is well equipped to handle the entrepreneurial challenges, but 
less equipped to handle the behavioral challenges that the 
entrepreneurs face.
However, the entrepreneurs were also found to be using a 
goal-driven approach, albeit attempting to do so in a resource-
light way. such a strategy is better aligned with engaging in an 
effective behavioral design process.

Following the discussion of the overall approach, the next step is 
to discuss the entrepreneurs’ specific approach to dealing with 
behavioral challenges, in relation to effectuation and behavioral 
design.

5.2 Dealing with behavioral challenges
The findings show that the entrepreneurs’ approach to addressing 
behavioral concerns was relatively similar across the different cases 
(see Table 3). They did follow some of the activities in the behavioral 
design process rather consistently, while others where consistently 
ignored. 
Below, the characteristics of the overall approach to behavioral 
concerns specifically are examined, through the sub-stages of 
the behavioral design process described in the literature review; 
explorative work, definition activities, intervention development and 
intervention testing, see figure 33 below.

PHASE 1: EXPLORE & DEFINE
BEHAVIOUR

EXPLORE

DEFINE

PHASE 2: DEVELOP & TEST
DESIGN INTERVENTION

DEVELOP

TEST

ILL-DEFINED PROBLEM WELL-DEFINED 
SOLUTION

 
Figure 33 Outline of the behavioral design process elements
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5.2.1 Explorative work
The findings show that the entrepreneurs did engage in explorative 
work to increase their understanding of the behavioral challenge.
However, the entrepreneurs would typically engage in tangible and 
qualitative studies, that employed methods such as interviews or 
surveys, which exclusively yielded qualitative data around attitudes 
and preferences. In addition, the entrepreneurs had an extensive 
leniency with regards to the choice of study subjects based in 
perceived expertise and availability (see Table 3). 

5.2.1.1 Study methodology
As described in literature review, qualitative, studies based on the 
users’ preferences and attitudes, can certainly be part of the behavioral 
design process. However, while these insights can be important to 
understand intentions and motivation, they are explicitly not insights 
on actual behavior (Darnton 2008b; Cash et al. 2017). When asked 
rather than observed, users will often reveal espoused theories of 
how they would like to behave, rather than how they are actually 
behaving, which is why such data should not be assumed to reflect 
actual behavior. 
In order to have an effective behavioral design process, designers 
should rely on data based in observations, that can generate 
measurable and testable hypothesis (B. J. Fogg 2009b; Cash et al. 
2017).

In addition, as described in the literature review, tangible user studies 
can be an important part of the explorative work. In addition, tangible 
user studies during the explorative work can be a very important 
part of the subsequent interventions testing in the behavioral design 
process.
In the explorative work, tangible user studies can play an important 
role in extending understanding of theoretically established behavioral 
models and to provide increased understanding of contextual factors 
(e.g. Darnton n.d.; Cash et al. 2017). This of course pre-supposes an 
exploration of theoretical models in order to be effective.
In addition, tangible user studies from the explorative stage should 
play a very important role in regards to the subsequent design 
intervention testing in the form of testable hypothesis that the impact 
of the intervention can be measured against (e.g. Darnton n.d.; Cash 
et al. 2017).
However, the findings show that the entrepreneurs did not engage 
in theoretical explorative work that the tangible studies extended 
understanding of. Rather, the entrepreneurs used the tangible findings 
as well as intuition and personal experience to understand their 
respective behavioral challenges (see Table 3). From a behavioral 
design perspective, it is problematic to rely solely on tangible studies 
without theoretical supplement, as basing the behavioral models in 
thorough theoretical exploration and analysis is highlighted as one of 
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the key attributes of a successful behavioral design process (Cash et 
al. 2017; Michie et al. 2008). In fact, Cash et al. (2017) explicitly points to 
the inadequate developing of behavioral models prior to explorative 
tangible studies as a major issue in relation to unsuccessful behavioral 
design projects. 
Additionally, the entrepreneurs would not establish testable 
hypotheses based on the tangible studies. This may be largely a result 
in the choice of qualitative studies explained above since qualitative 
data doesn’t provide a good basis for developing such hypotheses 
(Cash et al. 2017). 
In other words, while conduction tangible studies are an important part 
of behavioral design, the entrepreneurs largely failed to truly utilize 
the strength of the activity from a behavioral design perspective. 
Furthermore, the exclusive reliance of tangible studies is problematic.

Unlike behavioral design, effectuation does not prescribe specific 
activities to ensure an effective effectual process. Instead, effectuation 
encourages entrepreneurs to follow the effectual principles introduced 
in the literature review to deal with the extreme uncertainty facing 
entrepreneurial ventures (Sarasvathy 2008). According to effectuation, 
expert entrepreneurs always begin with their means, in the form of 
their personal traits, skills and network, and what they can actually do 
with their means (Sarasvathy 2015). 
Hence, from an effectual perspective, the effectiveness of using this 
method is less based in the characteristics of the method itself, and 
more in how well those characteristics correspond to the means 
available to the entrepreneur and what the entrepreneur can do with 
those means. To assess whether the explorative method was applied 
in a way that is effective according to effectuation, a comparison to 
the means available to the entrepreneurs must be conducted. 

Comparing the means of the entrepreneurs to the choice of qualitative 
interview/survey method, it can be noted that 5 out of 6 highlighted 
their ability to “talk to people” as a major part of their personal traits. 
However, none of the entrepreneurs had formal training in either 
qualitative interview, survey design or application. Meanwhile, at least 4 
out of the 6 entrepreneurs had training and experience in quantitative 
experimental testing through their educational background, including 
rather extensive experience for some. This experience and associated 
skills would arguably be more relevant for quantitative rather than 
qualitative studies. Therefore, quantitative testing is arguably 
well within the means of most of the entrepreneurs. Although this 
experience was not specifically in testing of behavior, it is fair to say 
that quantitative testing was generally more within the means of the 
entrepreneurs than qualitative.

From an effectuation perspective, it is striking that most of the 
entrepreneurs chose to utilize a method which was arguably less 
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within their means, since effectuation promotes the use of methods 
and activities within the entrepreneurs immediate means (Sarasvathy 
2001). 

A similarly interesting observation is found in the entrepreneurs’ choice 
of tangible rather than theoretical work, when compared to the means 
available to the entrepreneur. This is again a striking choice from an 
effectual perspective, as the entrepreneurs have significant means 
within academia and applying theoretical knowledge. Most notably, 
all of the entrepreneurs had quite an extensive academic educational 
background; all had degrees at or above master’s degrees; 2 had 
obtained PhDs and one a medical doctorate degree. Furthermore, 
the entrepreneurs themselves highlighted their skills within the use of 
academic research sources, even outside their immediate knowledge 
corridor, as shown in the findings-section. It is therefore quite clear 
that applying theoretical knowledge in the explorative work would 
be within the means of the entrepreneur and appropriate from an 
effectual perspective. 
Interestingly, the entrepreneurs expressed confidence in their choice 
of method, and their ability to conduct the studies and surveys. As 
one entrepreneur (case 2.1) explained, when asked how to get data 
on the behavioral concern her spin-out faced:

“Oh, that’s kind of simple. We kinda just had a prototype and then 
we went around to people who are older, just older people, not 
necessarily like Alzheimer’s patient because you do, you do know 
that when they get older they have some similar kind of regression 
of their eyes, some discomfort or the body and sitting wise and uh, 
and just put it in front of them and we took it to different facilities and 
home and ask them, oh, what do you, how do you think it looks?”

This suggests that the entrepreneurs may be unaware of the 
characteristic of sound behavioral data. And it may suggest the 
fact the spin-out entrepreneurs chose not to utilize their skills within 
theoretical exploration, could stem from a lack of knowledge about 
the value of theoretical knowledge in behavioral design processes.
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SUB-CONCLUSION: while the entrepreneurs did engage in 
explorative work as prescribed by the behavioral design 
process, they did so in a way that largely failed to address 
the distinct challenges of dealing with behavior; namely the 
complexity and context-dependent nature of it. This suggests 
that the entrepreneurs did not truly gain the understanding 
of the behavior to engage in an effective behavioral design 
process, thus effectively addressing behavioral concerns.
Furthermore, while the entrepreneurs did utilize their immediate 
means, hence principally being in line with effectuation, there 
were also immediate and valuable means which were ignored. 
A closer examination of the entrepreneurs choices shows 
several examples where means with a stronger link to the 
entrepreneurs core skills where ignored, in favor of skills with 
a weaker link. The entrepreneurs confidence in their chosen 
method, suggests that they were unaware of the characteristic 
of sound behavioral data. 
Ultimately, the chosen methods toward explorative work was 
arguably not particular appropriate from neither a behavioral 
design perspective nor an effectuation perspective.

5.2.1.2 Choice of study- and test subjects 
The findings show that the entrepreneurs based their choice of study- 
and test-subjects largely on the same parameters. Therefore, study-
subject identification and test-subject identification will be treated 
jointly in the following:
Identification of study- and test subjects were largely based on 
availability. Sometimes this would yield study- and test-subjects within 
the intended user-population. One example is case 4, which had access 
to the intended user-population (surgeons), primarily through one of 
their founders. Another example is case 1, which was able to do in-
situ testing of the design intervention through a partner. Other times, 
however, that approach did not yield study- or test-subjects within 
the intended user population. For example, one entrepreneur (case 
3) planned to do an explorative study with parents of burn victims 
in Chile, who, according to his own account, were more accessible 
for him, instead of the intended users; parents of burn victims in the 
United States. Another entrepreneur (case 2.1) explained that she 
would be satisfied with test subjects that were cognitively impaired 
to a larger extent than the intended users, thus effectively risking 
testing on subjects with a different cognition than the intended user 
population. 
Both examples are evidence of the use of rather extensive leniency 
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with regards to finding appropriate study- and test-subjects subjects. 
It seems the question of easily available study- and test subject, 
preferable within the entrepreneurs’ immediate network, plays a 
major role.

From a behavioral design perspective, not testing on intended users is 
very problematic. In behavioral design, the purpose of doing tangible 
explorative work is getting specific contextual data (to compliment the 
theory-based behavioral model) (e.g. Darnton n.d.; Cash et al. 2017). 
As it was established in the literature review, one of the key attributes 
of behavioral design is that it is highly context-dependent. Hence, 
venturing outside the intended context is very likely to yield behavioral 
data that does not reflect the intended context but rather the context 
examined.
For example, gaining insights from Chilean parents on stigmatization 
and treatment adherence of burn survivors, will yield contextual data 
related to those issues on the behavior of that population, and not the 
intended population; parents to burn survivors in the United Stated. 

That being said, it is conceivable that both populations in the example 
above, share some global contextual factors as e.g. “parents” or 
“caregivers”. Hence, this population may serve as a proxy population in 
uncovering uncertainties related to some of these contextual factors. 
However, that approach would inherently be engulfed with a lot of 
uncertainty, and it would require thorough definition and separation 
of different elements of the behavioral problem(s), target behavior(s) 
and/or design intervention. 

In addition, the findings show that there was a tendency to rely on 
clinical experts, rather than actual users. The findings showed that this 
choice was partly due to availability, but also to an assumption that 
these experts could convey the needed information more efficiently 
and/or more accurately than actual users.
 
The second assumption, that clinical experts have more knowledge 
and/or more accurate knowledge on the behavior of specific users 
than the users themselves can convey, is problematic from a behavioral 
design perspective: Even though there is definitely a lot of value in 
speaking with these experts, it is not the same as studying actual user 
behavior. This issue appears to be very similar to the issue discussed 
in the previous sub-section 5.2.1.1, namely misalignment between 
perceived valuable data in relation to behavior and actual valuable 
data in relation to behavior. Notably, the clinical experts cannot be 
considered experts of their patients’ behavior, albeit they may have 
valuable insights into more general trends. 
In addition, the underlying problem is very similar to the problem with 
studying non-intended or “proxy” users, namely that they are both 
non-users and does thus not give data on actual use.  Therefore, the 
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use of clinical experts instead of actual users,  will be treated jointly 
with the choice of other non-users in the following. As with the proxy-
user approach, this approach would require a thorough definition and 
separation of different elements of the behavioral problem(s), target 
behavior(s) and/or design intervention upfront, in order to be useful.

As the findings show, and which will be discussed in the next sub-section, 
the spin-out entrepreneur did not engage in thorough definition and 
separation of different elements of the behavioral problem(s), target 
behavior(s) and/or design intervention. Instead of thorough definition, 
the entrepreneurs would base the explorative studies and subsequent 
intervention testing on very high-level objectives. This suggests that 
they would not be able recognize the limitations of the contextual 
data from the proxy users. And by venturing outside of the intended 
context on that basis, the entrepreneur does not utilize the strength 
of this activity and will, at best, fail to capture the value in the activity in 
relation to behavioral concerns. Worse yet, the entrepreneur may not 
merely get inadequate data, but misleading data, as the contextual 
differences may be decisive. In case 3, for example, it is conceivable 
that Chilean parents will behave differently in response to different 
price-points. As a basis for determining at what price-point the 
treatment would be available to the target population and thereby 
allowing them to change their behavior and comply to the treatment, 
this data might therefore not only be useless, but directly harmful.

It is clear that this strategy, and the way it is applied, is in conflict with 
the behavioral design process. However, upon closer analysis, the 
approach does not reflect a good effectual process, either. Based on 
the knowledge that the data from this strategy is likely to be useless 
or directly harmful, it is arguably also mis-aligned with the theory of 
effectuation.
Effectuation does promote techniques that are inherently less certain 
in their predictions of the outcome. For example, the effectual 
principle of affordable loss promotes committing to what one is willing 
to loose, rather than what can be expected to yield the greatest 
return (Sarasvathy 2008). However, this should not be mistaken with 
effectuation suggesting that any task, even useless or harmful ones 
as in this case, that require few resources, is effective. In contrast, 
effectuation promotes the use of few resources, not for the sake 
of just doing something/anything, but rather to uncover extreme 
uncertainties in an effective way. As Sarasvathy (2001) explains:

“Effectuation presupposes how much loss is affordable and focuses 
on experimenting with as many strategies as possible with the given 
limited means.”

This builds on the premise the activities undertaken goes toward 
uncovering uncertainties. Activities that do not go towards uncovering 
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uncertainties are not useful and are arguably not aligned with 
effectuation. This is regardless of whether they require few resources 
and are therefore within affordable loss or other effectual heuristics.

Importantly, in both effectuation and behavioral design the invalidation 
of assumptions is not considered useless data, rather it is considered 
a (important) part of the process. Hence, useless data in both 
frameworks (and this thesis) is data that neither validate nor invalidate 
assumptions/hypothesis. 

While it has been established that the entrepreneurs approach was 
arguably not in line with the overall of framework of effectuation, 
it is understandable how the entrepreneurs might think that it was. 
Someone that does not know why and to which extent the data yielded 
by such an approach is useless/harmful, might intuitively assume 
that the approach is following the principles of effectuation. Utilizing 
subjects either within, or closely associated with, one’s immediate 
network, rather than spending more resources by venturing out to 
find the most appropriate subjects, may intuitively feel better aligned 
with the means-based approach of effectuation as well as effectual 
principles such as affordable loss. However, this is a misinterpretation 
most likely caused by lack of knowledge of the consequences of that 
strategy. 
The consistency with which the entrepreneurs did utilize this strategy, 
suggests that these consequences were not known to them. They 
appear to have been unaware of the prerequisites for sound behavioral 
data, as was also the case in the previous discussion in section 5.2.1.1 
regarding the explorative methods. 

This finding represents an intersection between effectuation and 
behavioral design, which makes it particularly interesting for this study. 
It suggests that finding study- and test-subjects for a behavioral design 
process, may be a good example of an instance where the use of an 
effectual mode of reasoning is not effective within the overall theory 
of effectuation. As touched upon in the literature review and in the 
previous section 5.1, effective entrepreneurs rely on both effectual 
and causal modes of reasoning within the theory of effectuation. 
Relying solely on effectual reasoning, would actually go against the 
overall framework of effectuation as a best-practice approach to 
the entrepreneurial process. While effectual reasoning should be the 
dominant mode of decision making in the initial stages, it is sometimes 
necessary to employ causal reasoning instead. This study indicates 
that the identification of study- and test-subjects is a good example of 
such a situation. Due to the specific demands towards usable study- 
and test subjects in a behavioral design approach, the findings in this 
thesis suggest that this cannot be successfully obtained with a purely 
effectual mode of reasoning. 
Notably, the difficulty of obtaining appropriate subjects is to some 
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extent recognized in behavioral design. For example, it has been 
suggested that the initial scoping of the project be based in available 
target population, and expanded subsequent to developing a 
(successful) design intervention (B. J. Fogg 2009b; Darnton 2008a).  
This is well aligned with effectuation, that recognizes pivoting 
according to available means a major aspect of the effectual process 
(Sarasvathy & Dew 2005). This indicates that the behavioral design field 
is developing ways of mitigating the conflict between the behavioral 
design process and effectual reasoning in this area. However, this was 
not applied in the any of the cases described.

SUB-CONCLUSION: The entrepreneurs utilized contingencies 
and their closely related network to find study- and test-
subjects, which sometimes led to subjects being non-users.
This approach is mis-aligned with behavioral design, which 
suggests that such an approach would yield data that lacked 
relevance and might even be misleading. This makes the 
approach inherently mis-aligned with effectuation, which 
does not promote the use of time and resources on activities 
that does not shed light on the uncertainties that face the 
entrepreneurial venture. 
This suggest that the activity of finding study- and test-subjects 
for a behavioral design process may be an instance where 
effective entrepreneurs should rather rely on a more causal 
mode of reasoning.

5.2.2 Defining activities
The findings show that the entrepreneurs started out with very vague 
definitions of their behavioral problems, such as “lack of treatment 
compliance” (case 2 and 3) or “movement during scan” (case 1). 
As the literature review showed, this is not surprising, as it is in fact 
characteristic of design processes. Yet, as presented in the literature 
review, the overall design process goes toward turning the ill-defined 
problem into a well-defined solution. In the behavioral design process 
in particular, this requires an early and continuous effort to define 
behavioral problems, target behavior and behavioral elements, to be 
able to navigate the complex nature of human behavior. 
However, the findings show that the entrepreneurs did not define 
the behavioral problem much beyond the initial ill-defined problem, 
and the subsequent definitions were still characterized by being quite 
vague. For example, “uncomfortable during treatment” (case 2) or 
“stigmatized during treatment” (case 3). 

In addition, the associated target behavior was typically equally 
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vaguely defined, e.g. “be comfortable during treatment” (case 2). 
More importantly, the behavioral problem and associated target 
behavior had not been quantified (refer to the lack of quantitative 
studies described above). As a result, determining when the target 
behavior had been met, was a purely qualitative assessment (see 
section 5.2.4).

From a behavioral design perspective, the lack of definition across the 
process is very problematic, as the complex and context-dependent 
nature of human behavior requires an early and continuous effort to 
define relevant elements in order to address them effectively (e.g. B. 
J. Fogg 2009b; Cash et al. 2017; Darnton 2008b). In addition, doing so 
both theoretically and tangibly, has proven extremely important and a 
major indicator of project success (Cash et al. 2017).
The failure to properly define, affects the rest of the process negatively, 
as the behavioral designer is not able to properly identify important 
behavioral elements, change strategy, etc. Ultimately, the entrepreneur 
will be unable to properly assess whether the target behavior have 
been met and/or what contributed to an observed behavior change. 
This have proven to result in both poor project outcome and re-work 
(Cash et al. 2017).

From an effectual perspective, the lack of constraints (as imposed by 
definitions) is typically a positive thing. The lack of constraints allow the 
entrepreneur to pivot according to contingencies, as well as to partner 
with people with additional means, in return for allowing those people 
to impose influence through constraints (Sarasvathy & Dew 2005). This 
practically makes the lack of constraints a currency for entrepreneurs 
to gain additional means. Hence, from an effectual perspective, 
(excessive) definition activity can be very costly in terms of the ability 
to remain open to new means, and thus problematic. Therefore, it 
may intuitively seem like it is well aligned with effectuation to greatly 
limit the definition of the solution to the behavioral challenges. 
However, as established above, not defining the work related to 
behavioral challenges adequately has such a poor outcome, that it, 
like the in the previous sub-section, 5.2.1.2, is arguably not well aligned 
with effectuation. Since the lack of definition will most likely render the 
entrepreneur unable to properly develop a design intervention and 
assess when the target behavior has been met, it makes the process 
inefficient in terms of uncovering uncertainties in this regard. While 
limiting definition is in line with some of the effectual principles, it is 
therefore not aligned with effectuations overall goal of uncovering the 
uncertainty facing the venture. This suggest that the activities related 
to definition in the behavioral design process is another instance 
where an effective effectual entrepreneur should rely on a more 
causal mode of reasoning.

Moreover, the spin-out entrepreneurs would arguably not have to 
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impose many additional constraints beyond what they have already, 
more or less consciously, constrained the process with. For example, 
all the spin-outs already had a rather constrained target population 
(as described in the previous sub-section), a relatively constrained 
problem (although not well-defined), and (what appeared to be 
quite unknowingly) constrained behavioral elements they worked 
with. Constraints-wise, it does not appear to be a big leap towards 
properly defining these elements. However, to do so may also be 
time-consuming, which, as described previously, makes it less aligned 
with other effectual principles, such as affordable loss.

SUB-CONCLUSION: the entrepreneurs only engaged in 
definition activities to a limited extent. It is poorly aligned with 
the behavioral design process, which shows a correlation 
between poor definition activities and poor project outcome 
and/or re-work.
From an effectual perspective, a lack of definition can be 
desirable, as it limits constraints and thereby preserves 
more flexibility to attract new means and pivot the start-up, 
if necessary. However, the correlated poor outcome towards 
the remainder of the activities related to behavioral concerns, 
makes the strategy poorly aligned with the overall theory of 
effectuation. This echoes the findings in the previous sub-
section in that it suggests, that the activity of defining aspects 
related to behavior may be an instance where an effective 
entrepreneur should rather rely on a more causal mode of 
reasoning.

5.2.3 Design intervention development
The findings show that during the design intervention development, 
the entrepreneurs would rely on intuition. One case (case 2) would 
additionally rely on personal experience, and two cases (case 1 and 4) 
would additionally rely on existing (proven) solutions. 

In the behavioral design process, the (continued) use of theoretical 
models to appropriate development paths is highlighted as a key 
determining factor for project success (Darnton 2008b; Cash et al. 2017; 
B. J. Fogg 2009a). Because of the complex and context-dependent 
nature of human behavior, relying on intuition to understand behavior 
is very difficult. It is likewise difficult to intuitively design for behavior 
(change). The fact that the entrepreneurs relied on intuition and 
personal experience, rather than theoretical frameworks, is therefore 
problematic from a behavioral design perspective. It suggests that the 
design intervention they have developed, or are about to develop, will 
most likely not be successful in changing behavior.
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However, the two cases that relied on existing solutions, are to some 
extent aligned with behavioral design. For example, do Fogg (2009) 
propose the use of proven successful solutions. This can be especially 
useful as a “shortcut” for projects with limited resources such as start-
ups, a category the spin-outs most definitely fall under. Importantly, 
using this method will not negate the explore or define work needed 
in the previous phase, nor should it be considered a simple “copy-
paste” exercise. It should rather be viewed as an indication of what 
has a high likelihood of working. As Fogg (2009) puts it; the “secret 
sauce” of what makes the intervention useful must be identified. It must 
subsequently be fitted within the context of the specific intervention 
in question, and finally tested iteratively, to ensure it measures against 
the target behavior (Cash et al. 2017). Importantly, neither was done 
in these cases, which suggest that these adaptations of existing 
solutions are likely not successful.
For example, the re-use of playful patterns with MRI equipment by 
case 1, is a good example of utilizing proven solutions. However, the 
inclusion of that intervention was not particularly planned, nor has 
it been confirmed that the intervention has in fact led to the target 
behavior, i.e. “less movement during scan”.

As explained above, effectuation does not prescribe particular 
activities or methods. Therefore, the specific use of intuition and 
personal experience is not inherently better or worse in effectuation. 
The questions is rather how well aligned the chosen method is with 
the means available to the entrepreneur (Sarasvathy 2001).
 
Intuition and personal experience is arguably at the core of one’s means, 
and conceivably require little in terms of time and other resources. 
In contrast, none of the entrepreneurs had working knowledge of 
behavioral theoretical frameworks. Although it has been shown that 
the entrepreneurs did possess the skills to obtain such knowledge, 
that would probably require a substantial investment in terms of 
time. Based on that, it principally makes sense from an effectuation 
perspective to base the development of the design intervention on 
more readily available means.

However, this argument can be made for almost every task the 
entrepreneur engages in. It does not necessarily mean that the theory 
of effectuation suggest that the entrepreneur should rely solely on 
intuition and personal experience. As was argued earlier, the theory 
of effectuation does not suggest to simply engage in activities which 
requires fewest resources, regardless of what quality comes out of it. 
Rather, it proposes to uncover uncertainties effectively in the face of 
extreme uncertainty (Sarasvathy 2001).

Still, this method, as opposed to the previous sub-section, 5.1.2 and 
5.2.2, does in fact uncover relevant uncertainties to the extent that the 
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intervention is (frequently) tested. If tested frequently (and correctly), 
at least the entrepreneur will know what does not work. 

A good analogy for this method of rather arbitrary trial-and-error is 
perhaps the idiom that appear to surface a lot in the start-up community; 
“throwing spaghetti at the wall and see what sticks”, that refer to 
using trial-and-error methodology to identify what works. While this 
method arguably works in other situations, it can be considered very 
in-efficient in determining a successful design-intervention. 
First, as described above, due to the complex nature of human 
behavior it is quite unlikely to yield a successful result.
Second, should a successful intervention be created, the method will 
most likely not enable the entrepreneur to know how and why that 
intervention worked, which makes it difficult to scale or modify the 
intervention in any way. 
Moreover, a proven method to increase the likelihood for anything “to 
stick” i.e. creating a successful intervention, and understanding why 
it is successful, is relatively accessible for the spin-out entrepreneurs, 
given their means available established earlier. 
In this light it may be argued that the use of theoretical behavioral 
frameworks is a more resource efficient approach on the long-term 
and even on the relative short-term. Depending on the costs of 
determining what “sticks” i.e. the costs of testing the intervention. 
Therefore, depending on the context of the spin-out, it will typically 
be more in line with effectuation to adhere to the principles of 
behavioral design and utilize existing theoretical frameworks, to make 
more educated “spaghetti throws” instead of relying on intuition and/
or personal experience.

Furthermore, the re-use of existing solutions, given it requires less 
resources, may be an even more and/or more frequently compelling 
route from an effectual perspective, even though (if done correctly) 
it still requires more resources than purely intuition and/or personal 
experiences.

Notably, as will be elaborated on in the following sub-section, due to 
the complex nature of behavior, the design interventions created by 
effective behavioral designers are, in essence, also “spaghetti throws”, 
although very educated ones. This is why frequent intervention testing 
is a key aspect of effective behavioral design. 
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SUB-CONCLUSION: The entrepreneurs would typically use 
intuition to develop the design intervention. This is poorly 
aligned with behavioral design, which specifically promotes the 
use of theoretical frameworks due to the complex and context-
dependent nature of human behavior. 
The use of a more readily available mean in the form of 
intuition, as opposed to the less readily available means of 
theoretical frameworks, may be in line with the effectual mode 
of reasoning. However, it can be questioned whether this is 
always well aligned with the overall theory of effectuation, as it 
will probably be less resource-efficient in the long run.
Notably, the re-use of existing solutions are in line with behavioral 
design, and arguably better aligned with effectuation as it often 
will require fewer upfront resources. However, the behavioral 
design framework would require a more structured approach 
to utilizing existing solutions than shown in the cases.

5.2.4 Design Intervention testing
The question of intervention testing is closely related to the previous 
discussion regarding explorative work (sub-section 5.2.1) and definition 
(sub-section 5.2.2). In addition, the issue related to the choice of test-
subjects has been discussed in sub-section 5.2.1.2 and will not be 
discusses further in this sub-section.

The findings show that the entrepreneurs did engage in testing of 
their respective design interventions. The entrepreneurs would 
engage testing that can be categorized into two types of testing; 
joint quantitative testing and semi-single qualitative assessments as 
presented in the findings. 

All the entrepreneurs had conducted (or planned to conduct) studies 
that included observation of use, referred to here as quantitative 
testing. However, the entrepreneurs expressed that the reason for 
engaging in those tests, was not to test specific hypotheses related 
to behavior. Instead, the goal was to conduct a joint holistic test of the 
whole product/system against a target behavior more closely related 
to the initial loosely defined problem, for example “more comfortable”. 
When asked how to assess the specific behavioral goal, e.g. “more 
comfortable”, the entrepreneurs typically answered that they had or 
“probably would” compliment the test with a survey. 

The notion of (frequent) “real-world” testing is a key aspect of both 
effectuation and behavioral design. Effectuation emphasizes the 
importance as part of the overall notion of not relying on theorized 
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predictions of future outcome, but rather on controllable elements 
(Sarasvathy 2001). As discussed earlier, effectuation does not 
prescribe specific activities. However, the idea of real-world testing is 
arguably a necessary consequence of the above. 

In behavioral design, the underlying logic is very similar. While much of 
the process in behavioral design is arguably centered on enabling the 
behavioral designer to make well-informed decisions regarding the 
behavioral design intervention, it will essentially always be conjecture. 
This is especially due to the complex and contextual nature of human 
behavior. In other words, regardless of how well the stages leading up 
to the design intervention were executed, the designer cannot know 
upfront whether the design intervention will work as intended. This 
notion bears resemblance to effectuation’s assumption of the future 
being fundamentally uncertain. Because of this, the designer must 
engage in thorough testing to be effective in developing an impactful 
design intervention (e.g. Cash et al. 2017; B. Fogg 2009). However, in 
contrast to effectuation, the behavioral design process does prescribe 
specific activities. Moreover, these activities are closely linked to the 
work associated with the previous stages, which had largely proven 
in-effective.

First, from a behavioral design perspective, the entrepreneurs’ 
approach to semi-single qualitative assessments has many of the 
same shortcomings as the qualitative and tangible explorative work 
discussed earlier; namely that such an approach mostly does not yield 
insights into actual behavior. To the extent that it does, it will rarely 
enable a measurable assessment of progress and impact. 
Furthermore, it is a key aspect of behavioral design to first iteratively 
test the design intervention(s) separately, before testing them with 
the whole product/system solution in a joint test (Cash et al. 2017). 
Otherwise, it is difficult to determine the impact of different elements, 
especially due to the complex nature of human behavior. This suggests 
that the quantitative joint assessments are not particularly effective 
either. 

From an effectuation perspective, the idea of testing is arguably closely 
linked to the goal of not relying on theorized predictions of future 
outcome and instead focus on controllable elements (Sarasvathy 
2001). From this perspective, it is vital that the act of testing allows 
the entrepreneur to get beyond theorizing and actually validate/
in-validate the uncertainties that are tested for. The fact that the 
chosen test-methods does that to a very limited degree, according 
to behavioral design, seriously questions whether the activity lives 
up the intention – both from a behavioral design perspective and an 
effectuation perspective. 
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SUB-CONCLUSION: the entrepreneurs did engage in testing of 
the design intervention, which is aligned with both effectuation 
and behavioral design. However, they would do so in a way 
that does not effectively test the intervention according to 
behavioral design, thus largely negating the purpose of testing, 
both from a behavioral design and effectuation perspective.



76

TRINE GRØNBORG    | |     S123991    | |     TECHNICAL UNIVERSITY OF DENMARK    | |   JULY 2018

MASTER THESIS    | |     BEHAVIORAL DESIGN 6 ENTREPRENEURSHIP



77

TRINE GRØNBORG    | |     S123991    | |     TECHNICAL UNIVERSITY OF DENMARK    | |   JULY 2018

MASTER THESIS    | |     BEHAVIORAL DESIGN 6 ENTREPRENEURSHIP

In answering the research question; what challenges do MedTech 
spin-outs face when addressing behavioral challenges? it was estab-
lished that the MedTech spin-outs would have to manage two distinct 
processes in parallel: a process that allowed them to be effective en-
trepreneurs, as well as a process that allowed them to be effective at 
addressing behavioral challenges.

Effectuation was established as a good framework for the type of 
process the spin-outs would have to follow in order to be effective 
entrepreneurs. Behavioral Design was established the relevant pro-
cess for effectively dealing with behavioral challenges.

A review of current literature on effectuation and behavioral design 
subsequently revealed several conflicts between these processes. On 
one hand, effectuation emphasized the need for an effectual mode of 
reasoning and a nimble process, to effectively deal with the extreme 
uncertainties facing the entrepreneur. On the other hand, behavior-
al design stressed the need for a well-planned process that follows 
specific stages and activities in sequence and reflects a more causal 
mode of reasoning, in order to deal with the complex nature of hu-
man behavior. However, it was found that very limited research exists 
on how MedTech spin-outs navigated those conflicting demands in 
practice. A multiple case study was chosen as the preferred method 
for investigating the phenomena further. Through semi-structured in-
terviews, data was collected from 6 respondents, representing 4 spin-
outs within MedTech, facing behavioral concerns.

Findings from the study confirmed the existence of the potential con-
flicts between effectuation and behavioral design identified in the lit-
erature review. However, further exploration showed that the spin-
out entrepreneurs navigated these conflicts in a way that was largely 
in-effective, both from a behavioral design and an effectuation per-
spective.

Firstly, the findings showed that the MedTech spin-outs’ process was 
predominantly means-driven, with open-ended aspirations. This type 
of process is well aligned with an effectual mode of reasoning. Indeed, 
the study found that effectuation was the dominant mode of decision 
making for the entrepreneurs. This indicated that the entrepreneurs 
had adopted effectuation, which was established as an effective en-
trepreneurial strategy. In general, they could therefore be seen as ef-
fective entrepreneurs, according to the definitions used in this study. 

However, an effectual mode of reasoning is often not well aligned 
with behavioral design which, in contrast, emphasizes a goal-driv-

6 CONCLUSION
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en approach with specific activities and stages to be followed in se-
quence. This suggests that the spin-out entrepreneurs are in-effec-
tive behavioral designers. As their approach to addressing behavioral 
concerns was examined, this notion was further substantiated. The 
entrepreneurs had adopted a strategy that was less appropriate for 
an effective behavioral design process.

Overall, the findings suggest that the entrepreneurs attempted to 
navigate the conflicting demands of the behavioral design- and en-
trepreneurial processes, by applying an effectual mode of reasoning 
to addressing the behavioral challenges. This was well aligned with 
how they would typically operate. However, this approach was found 
to be in-effective both from the perspective of behavioral design and 
effectuation.
From a behavioral design perspective, a closer examination of the 
entrepreneurs’ approach revealed that they did employ some of the 
elements in the behavioral design process, while others were consis-
tently ignored. The elements that were employed, were done so in a 
way that was very in-effective from a behavioral design perspective. 
In general, the entrepreneurs approach to their respective behavioral 
challenges can be considered in-effective from a behavioral design 
perspective. 

From an effectuation perspective, further exploration revealed that 
the entrepreneurs sometimes adhered to effectual reasoning, even 
in situation where it was not appropriate. In other instances, the en-
trepreneurs avoided effectual reasoning, in situations where it would 
have been appropriate. This yielded a process that can be considered 
in-effective within the overall framework of effectuation.

First, there were activities where the spin-out entrepreneurs ignored 
means with a stronger link to their core skills, in favor of skills with a 
weaker link, which is not well aligned with neither an effectual mode 
of reasoning nor the overall framework of effectuation. 

Conversely, there were activities where the entrepreneurs did choose 
means closer to their core skills, but where other means would have 
been much more effective. So much so, that employing the closer 
means was found to be against the overall framework of effectuation.

Finally, there were activities that would only shed light on uncertain-
ties to a very limited extent, if a purely effectual mode of reasoning 
was used. This suggests that those activities are instances where an 
entrepreneur should rely on a more causal mode of reasoning, to ef-
fectively uncover uncertainties and follow the overall framework of 
effectuation.

It was noted that the entrepreneurs appeared to be unaware of and/
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or held misconception about sound behavioral data and the effective 
process for addressing behavioral concerns. It was also found that 
the entrepreneurs had, in other instances, been able to employ more 
causal modes of reasoning to complement the dominant effectual ap-
proach.

Based on these findings from the literature review and the multiple 
case study, the research question can be answered:

Overall, the MedTech spin-outs face a challenge in navigating the con-
flicting demands of an effective entrepreneurial process and an ef-
fective process for addressing behavioral challenges. There are three 
underlying obstacles, namely 1) recognizing relevant means, 2) under-
standing what data is appropriate and 3) determining when to shift 
between effectual and causal reasoning.

First, the spin-out entrepreneurs face the challenge of understanding 
what means are appropriate for an effective behavioral design pro-
cess. Without this knowledge, the entrepreneurs cannot know which of 
their means to leverage and prioritize in the process. According to ef-
fectuation, the spin-outs actually have an advantageous starting point 
for engaging in an effective behavioral design process. They inhabit 
the skills to conduct one of the most important activities in behavioral 
design; exploring and utilizing existing theoretical frameworks. Even if 
behavioral theory it is not within their immediate knowledge corridor, 
their extensive experience in applying theoretical knowledge within 
academia is arguably a good resource-foundation for those activities. 
However, the spinouts in the study had not obtained this knowledge 
and were often unable to recognize relevant means.

Second, the spin-out entrepreneurs struggled to recognize when ap-
plying an effectual mode of reasoning to the behavioral design activ-
ities yields unusable data. Without this understanding, the spinouts 
risk obtaining data that is useless or even misleading. Activities yield-
ing such data are not aligned with the effectual framework. However, 
activities that might yield less effective, but still usable data that goes 
towards uncovering uncertainties, are within effectuation. Some meth-
ods have been proposed for lowering the resources needed in the be-
havioral design process. This brings the process in better accordance 
with effectuation. However, these methods have to be combined with 
appropriate actions. Methods that could lower the resource demand 
of behavioral design and thereby make the process better aligned 
with effectuation include: defining the behavioral design project more 
narrowly, complementing available non-users with theoretical insights, 
and complementing existing, proven, design interventions with appro-
priate contextual insights. 

Finally, it can be argued that the spin-out entrepreneurs face the chal-
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lenge of determining whether it makes sense to commit to a process, 
that requires them to assume a predominantly causal mode of rea-
soning. While an effective entrepreneurial process is based primarily 
on an effectual mode of reasoning, it may be necessary to engage 
in tasks that require a more causal mode of reasoning.  As has been 
shown in this thesis, the behavioral design process contains sever-
al such tasks. It is not a viable solution to engage in such process-
es using an effectual mode of reasoning, as this is not an effective 
approach to dealing with behavioral challenges. Instead, the solution 
might be found in another core element of the theory of effectuation; 
that entrepreneurs should focus on the things that they can actually 
do, instead of the things that they ought to do. In other words, they 
should abandon those activities and aspirations that require activities 
which the entrepreneur cannot do. From this perspective, it is worth 
questioning whether the university spin-out should address the be-
havioral challenges at all, or instead seek options that do not involve 
such concerns. They may be able to create an effectual artefact and 
experience a commercial success without doing so. 

However, the evidence from this thesis supports a different conclu-
sion. The methods and activities related to addressing the behavioral 
challenges effectively, are arguably very much within what the spin-
out entrepreneurs can do. They are highly adept at putting theoretical 
knowledge into action, even when the knowledge has to be obtained 
outside their immediate knowledge corridor. This ability has been 
demonstrated repeatedly by the entrepreneurs, through their aca-
demic achievements. They have also all shown the ability to assume a 
more causal mode of reasoning. For example, they all apply causation 
to engage in or plan their regulatory process, which is arguably much 
further from what they can do, from a means-at-hand perspective. 
Even more importantly, the theory of effectuation puts great empha-
sis on the role of the entrepreneurs’ aspirations as what guides the en-
trepreneurial process. Most of the spin-out entrepreneurs mentioned 
an aspiration along the lines of “making a difference”. Not addressing 
behavioral concerns, would very likely compromise such aspirations, 
by limiting the impact of their technical discovery and the potential it 
has toward contributing the UN global goal and making a difference. 
As one entrepreneur (case 2.2) explained:

“[…]and the context has to be right for them to use it correctly. So 
that’s extremely important. You could have the most beautiful, you 
know, the most beautiful product with the best software. Everything. 
Very expensive. But sell it very cheaply, and you’re a good guy, but 
they don’t use it correctly. Then it doesn’t matter at all.”

These results provide a novel perspective on the intersection between 
entrepreneurship and behavioral design. This has enabled an improved 
understanding and a better definition of the challenges faced by the 
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selected spin-outs. The findings can be useful as a basis for further 
studies of this phenomenon, including to examine the transferability 
to spinouts in general. The results also indicate potential strategies to 
overcome the challenges. Some of these are linked to the start-ups 
background in university, suggesting that their spinout roots might be 
part of the solution. 
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7.1 Limitations of this study
As with any research project, the research design and methodology 
put certain limitations on how the data should be used and what can 
reasonably be inferred from the data.
The following section outlines the most essential limitations of this 
thesis’s findings and contributions to the general population.

7.1.1 General applicability
Due to the limitations caused by the multiple case study research 
method, the case selection and the semi-structured interview method 
of data-collection, there are uncertainties in applying the findings to a 
general population.

As explained in chapter 3, a weakness of this method is that it is prone 
to reaching narrow and idiosyncratic theory that holds true for the 
included cases, rather than the general population. The findings can 
be seen as having a high degree of trustworthiness in relation to the 
studied cases. However, The same findings would not necessarily 
also be found among other cases or respondents, as the patterns 
identified might be random or dependent on contextual factors only 
present in this study (Eisenhardt 1989).

Furthermore, the case study was limited to 6 respondents across 
4 spin-outs. As outlined in Chapter 3, the limited emersion of new 
relevant data indicates a reasonable level of saturation. However, had 
time permitted inclusion of additional respondents, an even higher 
level of saturation could probably have been reached. 

Finally, there were striking similarities across the selected cases: 
Namely, that spin-outs and founders were predominantly based in a 
technical setting and had a relatively strong connection to the San 
Francisco Bay Area in the United States, as well as a strong connection 
to UC Berkeley and/or UC San Francisco. Spin-outs based in a different 
context, may have a different experience.

However, several elements also point in favor of a general relevance 
of the findings in this thesis.

7 REFLECTION
The previous chapters have explained the existing research, the subsequent choices in 
methodology and the findings and conclusion of this thesis. This chapter discusses the 
limitations of choices made along the way and explores the implications of the findings in 
relation to both research and practice.
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First, established theory and research was used to reach a contextual 
understand, which served as the basis for the research framework. This 
meant that the specific cases where studied through a well-established 
perspective. This understanding of general issues, combined with 
contextual knowledge in relation to the cases, decreases the risk of 
irrelevant findings that are only related to the cases in this thesis. 

Second, while the cases did have notable similarities, there was also 
extensive differences. Namely that the spin-outs were dispersed across 
4 nationalities (American, Danish, French, Chilean), and had strong ties 
to communities and universities across 3 continents (Europe, North- 
and South-America). This could indicate that the commonalities go 
beyond the San Francisco Bay area and the UC-system.

Finally, is important to consider, that scientific findings do not need 
to be generalizable in order to be valuable. The research area of 
this thesis is relatively unexplored. This provides a very poor basis 
for a quantitative study seeking broad transferability, since it is 
simply unclear what would be relevant to measure. Instead, it was 
found more appropriate to approach this under-researched area 
with an explorative research strategy. This enabled the discovery of 
unexpected findings, which can later become the basis for quantitative 
studies, seeking to verify and validate.

The goal of this thesis is a rich and in-depth analysis, which allows 
for understanding of phenomena in a small sample of cases. If it can 
be substantiated that these phenomena were present in the sample 
cases and it is possible to understand their context, which provides 
interesting perspectives in relation to the general population.

Even if the cases are extremes, it is the author’s hope that recognizing 
the findings and context of these extremes, yields a new perspective 
on the interplay between effectual spin-out entrepreneurship and 
effective behavioral design. Furthermore, this thesis will provide a 
basis for the creation of new hypotheses and the design of studies 
that investigate these. Eventually, a confirmation or rejection of the 
generalizability of the findings and their impact might be possible.

7.2 Implications
Based on the findings in this thesis and their contribution to the 
intersection between effectuation and behavioral design, this thesis 
could hold valuable practical and academic knowledge. The findings 
in this thesis suggest implications for both research and practice in the 
intersection between entrepreneurship and behavioral design.

7.2.1 Implications for future research
As has been highlighted in Chapter 3 and the above section 7.1, 
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while the insights from this thesis provides a basis for understanding 
the phenomenon among the cases, the findings need to be further 
substantiated. If the findings are transferable to spin-outs in general, 
they would be important both for the entrepreneurs themselves, as 
well as for contributing to solving the UN Global Goal. Therefore, it 
might be worthwhile to consider strategies for substantiating the 
findings. 

The findings in this thesis emphasize the need for more knowledge 
on how entrepreneurs shift between modes of decision-making. In 
practice, the participants in the study did not rely solely on effectual 
reasoning, but rather on a mix of both effectual and causal reasoning. 
Sarasvathy (2001) has established that entrepreneurs must employ an 
effectual mode of reasoning to a larger degree than non-entrepreneurs, 
but also that there are occasions were entrepreneurs must rely on a 
more causation. The findings from this thesis suggest that behavioral 
design is one of these instances. However, further research is needed 
to establish how entrepreneurs may do this in practice.

In addition, the findings indicate that there are possibilities for 
bridging the gap between an effective entrepreneurial process and 
an effective behavioral design process, to some extent. The primary 
method would be a combination of initiatives that lessen the demand 
for resources. Some of these initiatives have been briefly outlined 
in this thesis. While these initiatives have already been identified in 
prior research (e.g. Cash et al. 2017; B. J. Fogg 2009b), a more in 
depth understanding of the spin-out context, might help make the 
behavioral design process more available to spin-out entrepreneurs. 
Another implication is therefore, the need for further research into 
initiatives that lighten the resource burden of the behavioral design 
process.

7.2.2 Practical implications
While more research is needed, the findings of this thesis does point 
to some practical implications for spin-out entrepreneurs and other 
stakeholders.

Fundamentally, the findings suggest that there is a lack of understand 
of the effective behavioral design process, i.e. the effective way to 
deal with behavioral challenges, among the spin-out entrepreneurs. 
This lack of understanding makes it difficult for spin-out entrepreneurs 
to assess effective behavioral data and which of their means they 
should employ. It also negatively impacts their ability to determine 
when to abandon the effectual mode of reasoning in favor of a more 
causal approach.

Therefore, the main practical implication is the need for an increased 
awareness and understanding of the important elements in a 
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behavioral design process. Especially within the following:

•	 Understanding the relevant means for an effective behavioral 
design process and how these compare to the means available 
to the spin-out entrepreneurs. The findings suggest, that the 
spin-out entrepreneurs actually have an advantageous starting 
point for engaging in an effective behavioral design process. 
They master the skills for conducting one of the most important 
activities in behavioral design; exploring and utilizing existing 
theoretical frameworks. It is important that the entrepreneurs 
understand this advantage and are able to leverage it if they want 
to effectively address behavioral challenges.

•	 Understanding the consequences of using an effectual mode 
of reasoning to address behavioral challenges. The findings 
show that the spin-out entrepreneurs approached the behavioral 
challenges with an effectual mode of reasoning. However, this 
had detrimental consequences for the quality and usefulness of 
the data, which ranged from in-effective, to largely useless, to 
downright misleading. While the former is arguably an inherent 
part of the entrepreneurial experience, the latter is potentially 
devastating. As the spin-out entrepreneurs will most likely not be 
able to adhere strictly to the principle of behavioral design all the 
time, it would seem especially important that they are at least 
able to avoid the “largely useless” and “downright misleading” 
scenarios. If nothing else, this would at least mean not spending 
resources, however few, on activities that does not yield usable 
data.

The fact that the spin-out entrepreneurs had not sought out this 
information on their own initiative, suggests that there is a need for 
further encouragement.

In this regard, it makes sense to examine the knowledge sources that 
the spinout-entrepreneurs had access to and utilized actively. Through 
this examination, 3 potential channels to convey this awareness have 
been identified:

•	 University network: The spin-out entrepreneurs relied heavily 
on their university network, which suggest that promoting the 
awareness of an effective behavioral design process, through 
the channels within the universities, could have a massive impact. 
Ranging from actual university courses to facilitating talks and 
events, the universities have a great deal of experience in inspiring 
change and effective methods to reach it. Additionally, several 
individuals within the universities had a vested in interest in the 
success of the spin-out, and the universities associated with the 
spinouts this study, invest significantly in creating an effective 
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entrepreneurial environment. This indicates that there would be a 
good foundation for individuals and/or inter-university initiatives 
to promote an increased awareness of an effective behavioral 
design process. 
•	 Entrepreneurial support program: 3 of the 4 spin-out were 
part of a type of entrepreneurial support program, which they 
relied substantially on. Like the universities, promoting awareness 
of an effective behavioral design process through these channels 
such as these support programs, could have a significant impact. 
•	 Online resources: Another source of information and inspiration 
used often by the spin-out entrepreneurs, was online sources. 
Raising awareness of behavioral design through this channel 
would presumably require some more initiative from the spin-out 
entrepreneurs themselves, as they would have to actively seek it 
out. However, it is still interesting since several of the entrepreneurs 
would rely on this channel. Importantly, much of the information 
on behavioral design is available online (albeit perhaps behind a 
pay-wall), but it is either not in the places the entrepreneur looks, 
or it does not strike them as important. A different method for 
creating awareness through this channel could presumably be 
impactful. For example, anecdotal stories, thought-pieces or 
similar, from people the spin-out entrepreneurs look up to and/or 
at online fora they frequent and rely on.

7.3 Thesis project process 
In the beginning of the thesis process, a project-plan was made. The 
plan outlined the key activities and their designated timeframe.

The original project plan can be found in Appendix B.

However, as often is the case, the project plan had to be modified 
during the execution of the project. 

First, the literature review required a bigger commitment than first 
anticipated by the author. This may be contributed to the authors 
novice status as an academic researcher. In addition, the case study 
also required a bigger commitment than initially anticipated by the 
author, especially towards identifying cases that complied to the 
case selection criteria, as well as committing a sufficient number of 
individuals within each spin-out.

This led to a change in scope of the thesis. Originally, it was the ambition 
to accompany the thesis findings with an actionable tool to bridge 
effectuation and behavioral design. This ambition was abandoned in 
favor of ensuring a thorough answer to the research question, that 
can effectively inspire new research and, perhaps, the creation of 
such a tool in the future.
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The updated project plan can be found in Appendix C.

The project plan outlines the key activities and their designated time-
frame. While this was the overall process, the project was in practice 
an iterative process and there was more overlap between activities 
than appears in the Appendix.

During the thesis project, the author had bi-weekly meetings with 
both supervisors, which helped keep the project on track, and helped 
the author navigate the different activities and change in scope. 
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APPENDIX B  ORIGINAL PROJECT PLAN                                   
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APPENDIX C  FINAL PROJECT PLAN                                   
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