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Preface

The idea of writing this book came after a homonymous course that I have been
teaching to the students of the Master of Physics in Amsterdam and, in a shorter
format, to physics PhD students and postdocs of different organizations.

Saying that the course is different from what physicists usually get in class is
probably an understatement. There is no equation to understand, no theorem to
prove, no ħ; opinions matter, and, for every question, there is often more than one
correct answer. For most of the people who attend the course, this aspect is hard to
digest. Students are disoriented by the lack of solid foundations. Everything seems to
be based on questionable arguments, and it takes a few lectures before they all get
acquaintance with what some of them call ‘fluffy stuff’. On the other hand, as the
course progresses, the atmosphere gradually change to a point that, at the end of the
last lecture, several students confess that coming to my class was a refreshing
experience. There is even a small group of crazy students who eventually decide to
follow my suggestion and do something they would have never thought themselves
able to do: start a business. As usual, however, the success of the course strongly
depends on the attitude of the students. They need to keep an open mind approach
and accept the different way of thinking that this subject brings with it. For this
reason, at the start of my course, I always advise them to be ready to let the physicist
part of the brain go, take a leap of faith, and try to enjoy the fact that, in business,
the best answer to all questions is: ‘it depends.’ If they do that, they will eventually
have some genuine fun.

I have written this book with the same spirit with which I have designed my
course. It is first and foremost a book from physicist to physicist, despite the fact that
the subject discussed has little to do with physics. In writing it, I have embraced all
the doubts and perplexities that we, physicists, have towards everything that is
related to business. I have then put all my enthusiasm to highlight the exciting
aspects of the entrepreneurial process that brings ideas to market. I have further
filled its pages with all the most relevant lessons that I have learned over the last ten
years, sharing anecdotes, opinions, and arguments from the literature.

Although I expect that most of you will start reading the book with skepticism
and will be tempted to abandon it after the first few chapters, I truly hope that
everyone will hold tight and complete the journey, maybe only after taking that leap
of faith I was talking about above. I also hope that the more senior colleagues will
take this book as a starting point for considering whether it would be worth
designing an Entrepreneurship for Physicists course for their students as well. I can
guarantee that students are going to love it, and I am convinced that a course of this
kind can be very beneficial for them, regardless of the career they will pursue in the
future. Finally, I hope that the book will inspire a handful of you to bring an idea to
market. If that happens, please, let me know: you will certainly make my day.
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About the book

Physicists are very smart people. Still, when it comes to moving their ideas from
university to market, they often lack the basic set of know-hows that could help
them succeed in the technology transfer process. To fill this gap, Entrepreneurship for
Physicists: a practical guide to move ideas from university to market offers a concise
analysis of the key ingredients that enable entrepreneurs to bring added value to
their customers. After a short discussion on why university physicists should pay
more attention to this aspect of their professional life, the book dives into a set of
theories, models, and tools that could help an academic scientist transform an idea
into customer added value. The reader will be introduced to effectuation theory,
internal resource analysis, external landscape analysis, value capture, lean startup
method, business canvases, financial projections, and to a series of topics that, albeit
often neglected, do play a fundamental role in technology transfer, such as trust,
communication, and persuasion. In the last chapter, the book explains how most of
the concepts discussed actually find application in the career of scientists in a much
broader sense.
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Introduction

Entrepreneur /,untrəprə‘nɜ:(r)/ noun a person who makes money by starting […] a
business [1].

Madison Nicole Robinson is a teenager girl from Galveston Island—a narrow
piece of land that stretches into the Texas Gulf, some 80 km south from Houston.
When she was still a child, she used to spend most of her free time at the beach with
her family. Like many other kids of her age, in those long days, she would often sit
down with a piece of paper and a bunch of colored pencils to draw whatever would
pass through her mind. It was on one of those days that, in 2006, she came up with an
intriguing idea: why not use some of the colorful sea creatures she had drawn many
times before as the background of a new line of beach sandals? Madison was only 8
years old. Encouraged by her father, who saw a lot of potential in his daughter and her
newly designed shoes, and supported by some family friends, the little girl spent four
years of hard work going from a kid’s sketch to a trade show product. Then, in July
2012, she wrote a solicitation letter to the famous fashion retailer Nordstrom. In
response to that letter, Nordstrom decided to put Madison’s beach shoes in not less
than 64 of its shops. A few months later, American journalist Adrienne Burke picked
the story up and put it on the front page of yahoo.com [2]. The article went viral, and
so did Madison’s flip flops. Today, Madison is considered a role model for young
entrepreneurs, and, even if one may argue whether she would have been that
successful without the support of her family, it is quite impressive to read that,
when she was 16, her company had already sold more than 100 000 pairs of shoes [3].

A few years before that, on a day like many others, a kid named Fraser Doherty
[4], from Edinburgh, Scotland, was on his way to pay a visit to his grandmother.
Even though he was only 13, Fraser was determined to start his company and live
the life of an entrepreneur. After trying out a couple of ideas, however, he had not
been able to find the right product to build his company around. When he arrived at
his grandmother’s house, he found her in the kitchen, preparing jam according to her
secret recipe. It was in that precise second that Fraser had what he recalls as his
‘eureka moment’ [4]. After convincing his grandmother to teach him the recipe, he
started to produce it in his own kitchen and sell it door-to-door in his neighborhood.
Encouraged by the excellent results obtained in this first series of tests, he soon
decided to move his sale activity to farmers’ markets. Yet, something did not sound
right. The global jam industry was in continuous decline, and even renowned brands
seemed to suffer. Why was that? After a bit of research, Fraser realized that the
problem with jam was the large amount of added sugar that all commercial
preserves apparently had. He thus modified his grandmother’s recipe to make it a
100% fruit jam, and started to pitch it to British supermarket chain Waitrose. After a
couple of failed attempts and new starts, Fraser’s SuperJam finally entered the local
grocery store, where, in the first day alone, it sold more than what all the other jam
brands combined would sell in one month. It is not difficult to imagine how the story
developed after that. Suffice to say that, at the moment of writing, Fraser is 24, and
his company supplies more than 2000 supermarkets worldwide [5].
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Madison and Fraser are not alone. There is a long list of entrepreneurship
champions who became successful well before the age of 20. Juliette Brindak, for
instance, was 10 years old when she created a social network for tween and teenager
girls that, six years later, was valued to be a $15 million business [6, 7]; Bella Weems
founded her million dollar revenue jewelry when she was 14 [8]; and Farrah Gray,
who is currently considered an icon of the entrepreneurial world, was only 6 when he
started to sell homemade body lotions [9]. One could go on and on, listing names of
teenagers who were able to start up their firm and make a living (and something more)
with it. While it is clear that their success probably stems from a rare combination of
personal skills and fortunate circumstances, when I look at these chaps, I cannot
refrain from asking: why did it take me 39 years of my life to start a company?

I believe that there are at least four good reasons why people do not embrace an
entrepreneurial career: lack of awareness (people do not know about the opportunities
that this kind of career may offer), lack of motivation (people do not see the benefits of
moving towards this kind of career), lack of resources (people believe that they do not
have the resources to move towards this kind of career), and lack of know-how
(people believe that they do not know what to do to move towards this kind of career).
The goal of this book is to address all of these four issues for people like you, namely,
physicists who are studying or working in an academic environment.

In this context, it is important to stress that I do not expect to be so convincing that,
after reading this book, you will abandon your academic career to fully immerse
yourself in your new startup. Actually, it would probably not be the wisest thing to do
either. What I argue, however, is that, if you want, at least at the beginning of the
technology transfer process, you can live two parallel lives, a bit along the lines of Dr
Jekyll and Mr Hyde: the life of the researcher during the working day and the life of
the entrepreneur in the time that is left. In other words, becoming an entrepreneur is
an exercise that, at first, you can do while (rather than instead of) being an academic
researcher. Furthermore, and maybe more importantly, even if you do not have any
intention to start a company, you can still dedicate some time to look at how the
entrepreneurial process works. In doing so, you may find a lot of useful tips that can
be applied to a much more general context. What I mean is: adapting an
entrepreneurial way of working to our professional life may prove to be, at times, a
sensible thing to do even in situations that have nothing to do with the startup process.

The book is organized as follows (see below figure 0.1). In chapter 1, you will be
invited to reflect on the motivation factors that may induce an academic researcher
to follow an entrepreneurial pattern. Chapter 2 analyzes the first important step in
an academic entrepreneurship process, when the scientist starts to appreciate the
differences and analogies between scientific ideas and business ideas. In the third
chapter, following a widely recognized model known as effectuation theory, we will
discuss how entrepreneurs think about, create, and manage business opportunities.
Particular emphasis will be given to the difference between risk and uncertainly, and
to how this theory can mitigate a few key show-stoppers that often inhibit academic
scientists from bringing their ideas to market. Chapter 4 is dedicated to the
description of four pillars that every business plan relies on: value proposition
(with a short introduction to the lean startup method), internal analysis (with a
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discussion of the resource based theory of a firm), external analysis (with an analysis of
the difference between sustained and temporary competitive advantage), and value
capture model (with a reflection on the complexity of the sale process). All the points
discussed above are then used in chapter 5 within the framework offered by the
business canvas model—a practical tool that allows one to put an entire business plan
on one sheet of paper. Chapter 6 provides a quick introduction to the main financial
sheets that any entrepreneur must be familiar with: balance sheet, profit and loss
statement, and free cash flow. In chapter 7, the focus is moved towards a series of
seminal papers and good-to-know concepts that may help academic entrepreneurs
boost their teamwork skills. Chapter 8 is dedicated to the role of technology transfer
offices. In chapter 9, the topics discussed in the previous chapters are reviewed under a
different perspective to stress how all that has been said can be more broadly applied
to the career of an academic scientist well beyond the entrepreneurial process.

Figure 0.1. List of the main topics discussed in the book.
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Entrepreneurship for Physicists
A practical guide to move inventions from university to market

Davide Iannuzzi

Chapter 1

Motivation factors

It is Friday evening. As you glance at the oscilloscope, you suddenly see a sharp
spike. After checking its amplitude and its decay time, you have no doubts: your
setup is finally doing what it is supposed to do. Impatient, you jump on the knobs to
gather what seems to be the very first series of a beautiful set of data. At the end of
the series, you change a few parameters, and start a new run. Outside is getting
darker, but you are so focused that there is nothing that can distract you…except for
one thing: at seven o’clock, your partner calls you to check whether you remember
that your friends are coming to dinner that night. Pretending that you did actually
remember, with a reassuring tone you confirm that you are about to go home. A
couple of minutes later, however, you are still there, waiting for the new spike to
come in. The phone goes off again. It must be your partner checking whether you
actually left the lab. This is getting dangerous. You switch off the lights, close the
door, and rush out of the building, with that mixed feeling of exhaustion and
excitement that will accompany you for the rest of the night. You can already see the
publication that will follow that successful experiment, the congratulations of your
colleagues, and the applause that you will receive on the last slide of your
presentation at the next conference. As the fresh air outside clears your thoughts,
you suddenly realize that, actually, that instrument could have many more
applications than those you have devised it for. Maybe some people would even
pay some money to get one! You should go to the technology transfer office to see
what they think about this idea. They might even offer you the opportunity to start a
business around it. Wouldn’t that be exciting? Wait a minute, though. That will
delay your publication, because they will suggest that you make a patent out of your
invention. And starting a business would take a lot of your time. It would entail a
non-negligible financial risk and it would distract you from real science. Better to
forget about it. Why should you bother, after all?

Drawing from my own experience (and from what I see when I interact with other
entrepreneurs), in this chapter I will try to convince you that there is a bunch of good
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reasons why, in situations like the one described above, you should think twice
before giving up the opportunity in front of you. Let us start from one that a lot of
people do resonate with.

Sense of accomplishment
When I give a speech on entrepreneurship, I always start from telling the audience
about the day I came up with the idea that eventually allowed me to start my
company. A student of mine had just entered my office to explain to me a technical
problem we were facing in a quantum mechanical experiment. To solve that
problem, I proposed to him that he change his approach, and to explain what I
meant, I drew the cross section of the new sensor I wanted him to work on. It was
August 2005. As the student walked out happy, I made a list of other fields that the
device could be applied to, and soon realized that I was faced with a golden
opportunity to initiate a technology transfer process.

It took me six years (and a lot of mistakes) to bring that technology to a point
where it could be of interest to other users. When I reached that point, I was
introduced to serial entrepreneur Hans Brouwer, and, together, we decided to
launch a company that could facilitate the introduction of my invention to market:
Optics11.

Optics11 now counts some 20 employees and, with its products, it enables
scientists all around Europe, China, Australia, North America, and the Middle
East to do things that they could not do before. Isn’t that great?

Yes, from my perspective, it is great! And that is exactly the point that I want to
make. At the moment of writing, Optics11 is not a big company and it did not make
me rich. Still, I can guarantee that the sense of accomplishment that I have been
experiencing while interacting with Optics11’s customers has no equal. There is no
scientific paper, conference presentation, or successful experiment that has been able
to give me the same kind of feeling. None of the works that I have done during my
academic career gave me the same buzz that I had the day I closed the first sale with
a German colleague, who still thanks me, any time we meet, for making him aware
of our technology. I never felt so useful as the day a customer called me to say that,
thanks to the instrument that Optics11’s people have developed, he could finally
write up a work he was struggling with; or when I read that another group, which I
do not even know, has published a paper in which they make use of one of
Optics11’s products. And every time our marketing team, coming back from a
demo, confirms that once again the potential users are impressed by what we can do,
I cannot avoid smiling, as I cannot avoid smiling when I walk into the offices and
laboratories of Optics11 and see how many jobs have been created from that initial
spark that was ignited, in my office, in 2005.

So, here is a very good reason why you should start a company: you have the
possibility to see your ideas spreading all around the world and creating new jobs,
as yet another person is about to take the benefit of what you have invented,
developed, and brought all the way to market. And that gives an immense sense of
accomplishment.
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But why would this set of achievements give a different feeling with respect to
what we are used to with our academic results, you may ask? I believe that the
answer to this question lies in the difference between passion and pride. Academic
researchers are mostly driven by the passion for their job. Passion can withstand
isolation. You can be a lonely researcher, turning the knobs of an old piece of
equipment in the basement of a building in the middle of nowhere, and still feel the
passion for what you are doing. When it comes to bringing your ideas to market,
however, passion itself is not sufficient anymore. The real driver that makes you go
outside the comfortable walls of your laboratory is the pride of delivering something
special to another person. In other words, as suggested by Roberto Verganti,
‘Passion is about what you do. Pride is about what you deliver.’ [1] Keep this detail
in mind when, in the next chapters, we look into some aspects of the entrepreneurial
process.

One way to be different
I do not consider myself as a ‘top scientist’. Yes, I have given some contributions to
science, putting passion and a lot of hours into it. But I am perfectly aware of the
fact that there is a very large number of researchers who have done and will continue
doing much, much better than me. Yet, helped by a great deal of luck, I was able to
collect some of the most prestigious grants that a European scientist can receive, and
make a career that many other scientists, who may be better than me, would be very
happy to have. So, what was the trick? How could I gain my bit of notoriety in such
a competitive environment, where I clearly underperform with respect to the tip of
the top? I believe that my unique selling point is my proven ability of combining
fundamental physics and technology transfer. That is what makes me different; and,
if you are going to follow a similar path, you will have an opportunity to claim that
you are different as well.

I can imagine that for some researchers this argument may sound irritating.
Funding agencies, universities, and research institutes have been recently adapting
their selection criteria to the pressure that governments put on the societal impact of
public research activities. Most researchers, especially those who work on very
fundamental topics, do not like it; people like me are often seen as those who
surrendered to this logic and are now nurturing this overall trend. To avoid any
misunderstanding on this issue, I want to make clear a couple of things. First of all,
not every physicist has to become an entrepreneur. Some of us would never be good
at it (although I think this is really a very small minority) and some others prefer to
work on subjects that do not offer that many opportunities for technology transfer,
and one can certainly not blame them for that. Secondly, I agree that funding
agencies should be extremely careful with cutting more fundamental, blue sky
research. Extrapolating to the extreme, I think we all agree (maybe with the
exception of some politicians) that it would be very sad to live in a world where
research is only focused on technological applications, with no space for art, history,
or philosophy, to name a few (if we take the wrong but common assumption that art,
history, and philosophy never give opportunities for technology transfer).
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Furthermore, history has taught us that the most important technological break-
throughs often find their roots in the most fundamental pieces of research.
Therefore, if you are among the people who were irritated by my previous
statements about being different, please, reconsider: I am with you. Yet, we have
to recognize that entrepreneurship is one of the engines of our society, and
promoting it in the academic environment via the right tools is not necessarily
such a bad thing to do. Shall we really always condemn an academic scientist who
wants to try to build an entrepreneurial career via a technology transfer process?
Actually, does not it actually make sense to forge a physics department where the
more fundamental researchers work side by side with colleagues who have some
interest in, and possibly some experience with technology transfer?

As for thosewhowere not irritated bymyprevious arguments and do actually get the
added value of developing entrepreneurial skills, I would like to reiterate an undeniable
fact: the best way to develop entrepreneurial skills and to make sure that other people
see that you have developed those skills is to start a company. Even if your company
nosedives and goes bankrupt after a fewmonths, you will be able to prove that you saw
the opportunity, took the initiative, and went through the whole process. And this is
going to be amajor asset of yours, whichwill standout in your next job applicationor, if
you stay in the academic environment, every time you apply for a grant.

It is further important to recognize that, if you decide to put one of your ideas into
the market, there will soon be a group of people (your marketeers and sales people)
whose job and salary depend on how well they can sell that idea to others. And that
will make your invention spread at a speed that you have never witnessed before.

If you are a parent
Researchers seem to agree that children who are born in a family of entrepreneurs are
more prone to undertake an entrepreneurial career [2]. As one may expect, part of
this phenomenon can be ascribed to pre-birth factors [2]. As far as post-birth factors
are concerned, it has been recently demonstrated that the obvious elements that one
may consider as most relevant, such as business ownership inheritance, access to
cheaper capital, access to network and human capital, or transfer of know-how and
skills, only contribute a small part of the phenomenon. Apparently, what induces the
children of an entrepreneur to become entrepreneurs themselves is the ‘taste for
entrepreneurship’ [3] that parents communicate ‘through role modeling’ [3].

I did not know about this phenomenon and its explanation before I started my
company. Yet, I am glad to see that my kids may now appreciate that entrepreneur-
ship is not something they should be scared of. By telling them about my
entrepreneurial experience, I am showing them that even people who are as risk
averse as me can find pleasure and satisfaction by venturing out, without the risk of
jeopardizing their life—as long as every step is taken with due care, of course. I think
they may say: ‘If daddy has done it, I can certainly do it too!’ And I think this is a
healthy message that will help them in their life.

If you are a parent and you want to start a company, this is good news. If you are
not a parent, you may still be intrigued by the idea that your colleagues, one day,
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may find in you a source of inspiration. And that will contribute to the sense of
accomplishment and to the career booster I was talking about a few pages back.

Fun
A couple of years ago, my elder son, Pietro, asked me if we could go to Rotterdam to
see the latest show by stand-up comedian Gabriel Iglesias, also known as Fluffy.
Pietro is a big fan of this guy, who, apparently, these days is one of the best. I
thought it was a good opportunity to have some quality time with my son, and,
therefore, I was very happy to buy the tickets. Still, I was not really expecting much
from the show itself. I was wrong. That guy is hilarious. I laughed till I cried,
literally. When I came back home, I rushed to my wife to tell her how much fun it
was. To make her understand what a wonderful evening we had, I went on repeating
some of Fluffy’s jokes. She did not laugh at all! I was able to get nothing more than a
compassionate smile. That is to say: I cannot explain the experience of fun. People
may feel my enthusiasm, try to understand my enjoyment, but they will never, ever
be able to live it through me.

The reason I am telling you this story is because I would like to convince you that
starting a company does bring a lot of fun. Unfortunately, I am not able to.
Therefore, if you do not believe me on my word, you have to try it yourself. You will
not regret it.

Money
Let’s face it, at times, physicists have a hard time recognizing that there is an actual
value in activities that are not related to pure science. We somehow assume that the
only place where good things can happen is our laboratory, the computer where we
are running our simulations, or the piece of paper where we are elaborating our next
theoretical model. You can thus imagine how my colleagues were looking at me
when, in 2013, a few months after my promotion to full professor, I announced that
I had enrolled in business school. Skepticism was the most polite of the reactions;
disgust the most common one. One day, I was at the copy machine, printing out the
next exam for my electromagnetism course, when a friend from the atomic physics
group approached me:

‘I heard that you are going to business school,’ he said. ‘That is a clever move.
Because, you know how it goes: in physics, if you are smart, you get the Nobel Prize;
in business, if you are smart, you become rich!’

This comment nicely reflects the common belief that business, after all, is all
about money. For this reason, if you start a business, some people will look at you
differently. They will think that you are in it just to become rich. Starting a company
will give you the opportunity to put yourself in a better financial position, and they
will judge you for taking that opportunity instead of staying devoted, full time, body
and soul, to science. Is it really true that academic scientists start a business for
money, though?

Let us go back to the comment of my colleague. Even though I have always been
aware of the fact that I have no chance of winning the Nobel Prize, I must say that,
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when I enrolled in business school, ‘becoming rich’ was not part of my program
either (whatever ‘rich’ may mean). And the same applies to the first period after
starting Optics11. Becoming rich was for me a remote and uninteresting possibility,
dwarfed by the long list of other, noble reasons to have my company. Still, I was
quite intrigued to know that, if everything did go well, my effort could lead to some
form of monetary compensation. In other words, even if becoming richer was not
the goal of starting my business, I was sympathizing with the idea that money might
become a pleasant consequence.

As time was passing, this not-very-romantic aspect of the technology transfer
process started to silently creep inside my latent greediness. When I finally realized
that it was time to let my company go with its executive team, I was genuinely
surprised to discover that, actually, I was not that disappointed to give up control
and intellectual ownership. My attitude towards money had changed so much that
for me Optics11 had become, first and foremost, a financial investment. To protect
my financial investment, the best thing to do was to let others make the company
grow, which, eventually, is what counts.

I have seen several colleagues following a similar path. No academic physicist
starts his/her business with the goal of making money, let alone becoming rich. None
of them sells his/her soul to the evil of profit. Still, all of them do sympathize with the
idea that, in starting a business, they have some chance, in the long term, to harvest a
financial return on what they are about to invest in. As the possibility of collecting
that return on investment becomes more realistic, most of them realize that, after all,
it is not that bad to be a bit more money driven—an attitude that, incidentally, will
help them let things go when it will be time to do it.

In the light of the discussion above, one may ask whether academic scientists
would start a business if they did not have any financial interest in it. After all,
money is only a collateral aspect of the process, and it appears not to be a motivation
factor. My simple answer to this question, based on my experience and on what I
have seen around, is no. That remote possibility to harvest monetary compensation
at the end of the process is what, according to Frederick Herzberg’s dual factor
theory (see, for instance, [4]), one would call a hygiene factor—an aspect of the job
that, by itself, cannot motivate someone to do something, but that it must be put in
place to avoid dissatisfaction with the task assigned.

One may thus say that, in an academic startup process, money is a hygiene factor
that, with time, will transform into a motivation factor. The prospect of becoming
richer is a little bit like the prospect of writing a scientific paper. We do not start a
research project just to write a paper, but we would never start a research project if we
knew, a priori, that that work could not be published. As the results start to come in,
the prospect of writing a nice paper becomes more andmore real, motivating us to stay
late in the lab and collect better data. Can we really blame scientists for doing that?

A quick look at the literature
In the first theory of the entrepreneur that is known to the literature, dating back to
no later than 1755, Richard Cantillon defined the entrepreneur as ‘someone who
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engages in exchanges for profit; specifically, he or she is someone who exercises
business judgement in the fact of uncertainty’ [5]. Some 230 years later, in an attempt
to summarize the existing literature on the economic theory of entrepreneurship,
Robert E Hebert and Albert N Link proposed to define an entrepreneur as ‘someone
who specialized in taking responsibility for and making judgmental decisions that
affect the location, the form, and the use of goods, resources or institutions’ [6]—a
definition that, as recognized by the authors themselves, closely recalls the one put
forth six years earlier by Mark Casson, who suggested that an entrepreneur is
‘someone who specializes in taking judgmental decisions about the coordination of
scarce resources’ [7]. As stressed by Jeffery S McMullen and Dean A Shepher,
however, ‘a decision is a necessary but insufficient condition for the occurrence of
entrepreneurship. […] entrepreneurship requires one not just to decide but to decide
to act’ [8]. Likewise, in another widely accepted definition reported in 2000 by Scott
Shane and Sankaran Venkataraman, entrepreneurs are defined as people who go
through a process whereby ‘opportunities to create future goods and services are
discovered, evaluated, and exploited’ [9].

To emphasize the importance of acting, in 2006 McMullen and Shepherd
proposed that the entrepreneurial process is actually a two-step process [8] (see
figure 1.1). In the first stage, the entrepreneur recognizes that there exists a third-
person opportunity emerging from a technological change. In the second stage, he/
she evaluates whether that third-person opportunity is actually a first-person
opportunity. If he/she assesses that the third-person opportunity is worth bearing
the associated uncertainty, he/she will take action to exploit that opportunity. The
authors further stressed that, in both stages, there are two pivotal instances that will
determine the difference between a person who will see the third person opportunity
and take action and a person who will either not see the third-person opportunity at
all or not transform it into a first-person opportunity. These two instances are
knowledge and motivation. In McMullen and Shepherd’s words: ‘[…] the willingness
to bear the perceived uncertainty associated with an entrepreneurial act is repre-
sentative of a belief–desire configuration, in which belief of what to do is a function
of knowledge and desire of why to do it is a function of motivation’ [8].

It is important to stress that knowledge, in this context, does not necessarily refer
only to technological knowledge, which will be anyway discussed in chapter 2. As we

Figure 1.1. The two-step entrepreneurial process as indicated by [7–11].
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will see in chapter 3, in fact, entrepreneurs rely on their entire range of assets,
including network, personal traits, know-how, and ability to gather information and
to cope with uncertainty.

As for motivation, which is the topic of this chapter, as early as 1934, Joseph A
Schumpeter identified a series of traits that would push an entrepreneur to take
action, including ‘self-centeredness […], the dream and the will to found a private
kingdom […], the will to conquer […], and the joy of creating […]’ [9]. Since then, the
literature has tried to gain more insight into the reasons why some people take action
faced with an opportunity and others do not, but, despite the enormous progress, the
results seem to remain, at best, incomplete. In a paper of 2011, for instance, Alan
Carsrud and Malin Brännback do not hesitate to say that ‘motivation […] remains
largely underresearched […] despite its critical importance to predicting and
explaining entrepreneurial behaviors’ [11]. So, what can we really say about the
motivation factors that push an entrepreneur to start his/her firm?

In the first place, as one would intuitively expect, motivation factors come into
two flavors (see figure 1.1): intrinsic motivation factors and extrinsic motivation
factors (see [11] and references therein). Intrinsic motivation factors are associated
with the entrepreneur’s personal ambitions to achieve a goal, whereas extrinsic
motivation factors are triggered by external conditions. In fact, the literature
typically distinguishes between drive theories, which describe the entrepreneurial
process as triggered by an internal need, and incentive theories, which describe the
entrepreneurial process as triggered by external rewards [11]. Typically, drive
theories are more focused on the negative factors that may push a person to look
at entrepreneurship as an opportunity to mitigate a situation of distress, whereas
incentive theories essentially look at the positive factors that would pull an
entrepreneur to start his/her company [11]. Push factors include ‘risk of unemploy-
ment, family pressure, dissatisfaction with one’s present situation […], a bad
situation in the labor market, and the lack of interesting offers and job positions’
[12], while pull factors encompass, for instance, ‘self-realization and personal
satisfaction, […] the need for autonomy […], the need for achievement […], the
acquisition of priceless experience, the opportunity to realize one’s potential and be
satisfied with one’s work, and the endeavor to achieve high earnings and the
accumulation of wealth’ [12] (see [12,13] and references therein).

If we narrow the analysis to academic entrepreneurs, we are faced with a general
lack of systematic investigations on the motivation factors that may induce faculty
members, postdocs, PhD students, or even younger members of the academic
community to embrace an entrepreneurial career (see [13,14] and references therein).
Most academic entrepreneurs seem to be pulled into the startup process by incentive
motivation factors, including technology diffusion, further technology development,
personal financial gain, career enrichment, job creation, and skill enhancement
[13,14]. Some academic entrepreneurs believe that starting a company is part of the
public service that academics bring to society, in that it allows them to further develop
a technology that, eventually, can have impact on society [13], while a study carried
out among Italian researchers showed that PhD students may be pushed into the
entrepreneurial path by a lack of career perspectives in the academic sector [15]—a
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condition that probably applies to a good fraction of the younger readers of this book.
Alice Lam further proposed to divide academic entrepreneurship motivation factors
into three main categories (see figure 1.2): ribbon, which refers to the desire for peer
recognition via publications, invitation to conferences, citations, and awards; puzzle,
which stems from the opportunity to use one’s creativity skills throughout the
technology transfer process; and gold, which emerges from the possibility to improve
one’s financial position [16]. In a study conducted in 2011, she concluded that ‘there is
no one single type of entrepreneurial scientists driven by a common motive’ [16],
although one can separate between reluctant commercializers, who are exclusively
driven by the ribbon, strategic commercializers, who are driven by a combination
of ribbon and puzzle, and the committed commercializers, who are driven by a
combination of puzzle and gold.

Of course, in general, a person will start an entrepreneurial career only if the
prospective benefits outweigh the prospective costs [17], or, in other words, if
the perceived utility of taking action is higher than the perceived utility of not doing
it—a topic that will be discussed more thoroughly in chapter 3.

For a physicist used to analyzing complex theories or experimental results, the
findings of this short literature review may sound a bit thin. The papers described do
put a bit of order in the topic and are certainly useful for the policy maker, who
could use these studies to stimulate the entrepreneurial spirit of the community they
operate in. Yet, all of the motivation factors listed above are quite obvious in
hindsight and may not really help the reader in getting any more excited about the
prospect of starting a company. Even worse, you may now be faced with the
dilemma of asking yourself which of the motivation factors listed above apply to
you, if any. Still, I hope that with this review you can at least overcome one of the
main hurdles that a lot of our colleagues experience when they are confronted with
the opportunity to start a company, namely, the lack of awareness. From now on, in
fact, you cannot neglect that a lot of people like you have found a very diverse range
of very convincing motivation factors that pushed or pulled them into the
entrepreneurial world. And if you still do not find your drive or incentive in the
lists reported above, just keep in mind what Murray B Low and Ian C MacMillan
said in 1988: ‘It seems that any attempt to profile the typical entrepreneur is
inherently futile’ [18].

Figure 1.2. Motivation factors for academic entrepreneurs as reported in [16].
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