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Introduction 
 

Causal logic provides useful decision criteria to achieve given goals subject to 
environmental selection in the face of an uncertain future.  Effectuation provides useful 
design principles for transforming extant environments into new futures in the face of 
ambiguous goals.  An entirely causal presentation of an effectual logic would be absurd.  
Hence, I present empirical evidence as part of an ongoing story of research; and I use 
real life examples as illustrations of what could be rather than as claims to truth about 
what actually is.   

There are three other reasons for this rather obstreperous stance: 

Focus on the inter-subjective:  The ideas presented in the book raise credible 
doubts about the usefulness of the subjective-objective dichotomy and underline the 
necessity to focus concurrently on the inter-subjective.  In other words, entrepreneurship 
is as much about the construction of new realities by committed stakeholders as it is 
about accurate perceptions of extant realities. 

Importance of the individual:  What individuals do, what they care about and 
value, and how their interactions with one another change these actions and values are 
integral elements of entrepreneurship.  Large social forces are taken to influence 
entrepreneurship only indirectly.  Instead, I argue that entrepreneurial actions are 
painstakingly sculpted through the exchange of advice and mutual negotiations 
between particular stakeholders in particular situations.  This is what enables 
entrepreneurship itself to become a powerful socio-economic force. 

Centrality of contingency:  The particular contingencies of particular 
stakeholders play a central role in explaining how entrepreneurship happens.  The 
emphasis of the book, therefore, is not on unearthing inevitable regularities, “theories” 
or “laws” of entrepreneurship, but on clarifying a logic in which contingency forms the 
very core of intentional action and creative reaction. 

These three aspects are as relevant to the process of investigation and the write-
up of results as they are to the phenomena investigated.  Simply put, the writing 
embodies the logic it is trying to explicate. 

The book is divided into four parts: 

 The first part tells the story of my empirical work in developing a baseline model 
of entrepreneurial expertise, which I have dubbed effectuation – to signify the 
inverse of causation.   

 The second fleshes out the empirically derived skeleton into a complete 
theoretical logic and develops predictive relationships between its principles and 
entrepreneurial performance.   
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 The third part examines what an effectual logic implies for selected issues 
relevant to the economics of business and entrepreneurship – particularly: 

o Herbert Simon’s ideas in Sciences of the Artificial 

o Current debates in strategic management and entrepreneurship 

o Milton Friedman’s famous essay on positive economics  

o Entrepreneurship outside the for-profit sector 

Each of these implications is meant to spur readers to consider how the ideas laid 
out in the first two parts could be used.  I have unashamedly made speculative 
leaps, trusting that future work will fill in the gaps.   

 The fourth and final part of the book outlines applications to practice, pedagogy, 
and policy, and explores possibilities for future research.  Included in this part 
are three important pieces by others who are developing their own research 
agendas based on the ideas in the book. 

 

Chapter Summaries 

 

Chapter 1 

Chapter 1 is an outline of the study--from motivation to results.  Here I lay out 
key research issues of interest to any scholar of entrepreneurship and explain why and 
how the expertise perspective from cognitive science would be useful.  In a nutshell, I 
created a 17 page problem set of 10 typical decisions in a startup firm and had a 
reasonably representative sample of 27 expert entrepreneurs think aloud continuously 
as they solved the problems.  The think-aloud protocols were collected on tape and the 
transcriptions of the tape formed the primary data for the study.  I end the chapter with 
a summary of major findings. 

 

Chapter 2 

Here I describe the research design in detail and develop the central hypothesis 
to be tested through quantitative analysis of the data I collected.  I also describe how I 
analyzed the data and then move on to qualitative analyses of the contents of the think-
aloud protocols.  Then I outline the elements of entrepreneurial expertise directly 
induced from the data.  These comprise the bare bones of the effectual logic to be fleshed 
out in later chapters. 

 

Chapter 3 

In this chapter, I describe how I began interpreting the induced elements and 
their implications for further work.  I also describe a key transition that occurred in my 
own understanding at this point.  This had to do with doubts about a purely positivist 
research agenda and the lure of a more pragmatist approach.  From this point on, the 
book begins to develop effectuation as a logic of entrepreneurial action that has both 
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theoretical and methodological implications for entrepreneurship research, rather than 
as a theory to be pitted against extant theories.  This does not mean, however, that I am 
indifferent to ongoing work to test the empirical validity of ideas in the rest of the book.  
In fact, I outline a number of completed and ongoing studies that are engaged in exactly 
that enterprise.  But the rest of this book is devoted to digging into the details of an 
effectual logic and carefully connecting them with a variety of key issues of import to 
those interested in entrepreneurship. 

 

Chapter 4 

Here I describe the static aspects of an effectual logic and clarify each in detail.  
In particular, I delve into the three dimensions of the problem space in which it makes 
sense to employ an effectual logic and work out in depth each of the five solution 
principles of effectuation. 

 

Chapter 5 

Chapter 5 contains the core of an effectual logic.  Here I trace out in detail how 
the principles of effectuation can be used in a dynamic and interactive process that 
creates new markets.  In particular, I argue that new-market creation is not always a 
search and selection process in some theoretical space of all possible markets; instead, it 
is more likely a transformation of extant realities into new possibilities.  In analyzing the 
dynamics of an effectual logic, I confront a powerful tension at the heart of our ideas 
about how new markets come to be; inside that tension lies a deeper tension identified 
by the Pragmatist philosopher Nelson Goodman.  Some readers might find the 
philosophical baggage rather cumbersome; I hasten to affirm that you do not have to 
“buy” that baggage in order to grapple with the core ideas here.   

 

Chapter 6 

We return to empirical matters in this chapter, where I work out testable 
predictions from effectuation with regard to entrepreneurial performance.  The key 
insight encapsulated in the predictions is the separation of firm performance from the 
performance of the entrepreneur.  Driven by that insight, I trace performance 
implications of an effectual logic over the life cycles of firms as well as over the careers 
of entrepreneurs.  This allows me to tackle the idea that firm failures can be vital inputs 
in entrepreneurial success – an idea that overturns the conventional wisdom about the 
explanatory power of human capital in firm performance. 

Chapters 7 through 10 are clearly not everyone’s cup of tea – and I invite you to 
skip the ones that may be too far from your interests.    

 

Chapter 7 

In this chapter, I explore connections between effectuation and the ideas laid out 
by Herbert Simon in his book Sciences of the Artificial, where, with characteristic flair, 
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Simon introduced a new class of sciences.  The sciences of the artificial differ both from 
natural and social sciences, because they incorporate design – the intentions and 
purposes of an intelligent designer.  I propose in this chapter that entrepreneurship be 
studied as a science of the artificial and focus especially on Simon’s elucidation of near-
decomposability as a ubiquitous feature of the architecture of complexity.  This is the only 
chapter that has a touch of formal analysis. 

 

Chapter 8 

In Chapter 8, I connect ideas from effectuation to current debates in strategic 
management and entrepreneurship.  Sustainable competitive advantage has for a long 
time been the holy grail of strategic management; and opportunities have become a 
recent obsession in entrepreneurship.  An effectual logic has relevant contributions to 
both – and I explore them in this chapter.  Effectuation emphasizes the role of exit as a 
strategic tool.  This is not a well-studied area and merits further attention, particularly 
given the substantial role of entrepreneurship both as cause and effect of strategic exit 
for individuals as well as for firms.  Similarly, effectuation also highlights a key under-
researched problem in entrepreneurship--namely, the origin of opportunities.  Current 
theories appear to assume that opportunities exist and that the entrepreneurial function 
consists in their discovery.  But the ideas in this book suggest that opportunities 
themselves originate through the effectual process.  This sets up a curious puzzle as to 
when and under what circumstances we need to take opportunities as given. 

 

Chapter 9 

This is a rather ambitious chapter that attempts the first steps toward building an 
effectual economics.  I tentatively think through the philosophical basis for such an 
enterprise and briefly sketch an overall methodology.  In this I take my cues from Milton 
Friedman’s famous essay on the methodology of positive economics.  I strive to keep the 
argument very close to his and point out several exciting possibilities (most of them far 
from being completely worked out) for a new branch of economics that could be built on 
the micro-foundations of an effectual logic.   

 

Chapter 10 

This chapter is very close to my heart and comes from my puzzling over the 
reasons (or rather the lack of economic reasons) for distinguishing for-profit ventures 
from other types of ventures.  Entrepreneurs build all types of ventures – for-profit, non-
profit, social, and hybrid.  And an effectual logic is useful in all these varieties of 
ventures.  Yet there is an artificial divide in how they can fund these enterprises and 
what regulatory provisions they need to contend with in building them.  This chapter is 
a call to arms to overcome this superfluous separation so that individuals and societies 
can make better use of the entrepreneurial method in unleashing human potential to 
generate and attain novelty in ends as well as means. 
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Chapter 11 

Here I share my experiences teaching effectuation.  To the best of my knowledge, 
at least 15 business schools have incorporated effectuation to some degree in their 
entrepreneurship curricula.  But clearly there is more work to be done, and I examine 
the potential for developing a full-fledged course on effectual logic. 

 

Chapter 12 

This chapter is written by three of my collaborators, Nicholas Dew, Stuart Read, 
and Robert Wiltbank.  They report in their own words how they are extending the ideas 
related to effectuation.  Dew explores effectuation in the context of the evolution of new 
technologies and new industries through an in-depth account of the Radio Frequency 
Identity (RFID) industry.  Read presents a meta-analysis of extant empirical work in 
entrepreneurship to find out what we already know about the relationship of an 
effectual logic to new-venture performance.  Wiltbank shows the impact of using 
strategies of non-predictive control on the performance of angel investors.  All three of 
these individuals have contributed in numerous ways to this book as a whole – and it is 
my honor and privilege to have them speak about their work in their own words. 

 

Chapter 13 

The last chapter looks back at the book to identify things I have not done or not 
done well so far.  It lists empirical questions yet to be investigated, identifies major 
unresolved tensions in ongoing research, and outlines possibilities for future work. 
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Chapter 1 
 

What I Set Out to Study and Why 
 

This book is a reconstruction of my journey to understand entrepreneurship as a 
form of expertise.  The day I officially began writing this book -- June 21, 2004 -- was, 
quite by chance, the day SpaceShipOne made history as the first successful, privately 
funded, manned commercial space flight.  On that day, under the command of test pilot 
Mike Melvill, SpaceShipOne reached a record breaking altitude of 328,491 feet 
(approximately 62 miles or 100 km), making Melvill the first civilian to fly a spaceship 
out of the atmosphere and the first private pilot to earn astronaut wings.  SpaceShipOne 
embodies many of the elements I want to write about.   

The story of SpaceShipOne1 is tied up with the story of its designer, Burt Rutan.  
Rutan built his first flying model at age 10.  His father was a dentist who teamed up 
with four other pilots to buy his own plane, and his brother, Dick Rutan was a decorated 
Air Force pilot who served in Vietnam.   

Rutan earned a degree in aeronautics from California Polytechnic University in 
1965, joined the Air Force testing new airplanes, and in 1972 became director of Bede 
Aircraft’s test center in Kansas.  In 1974, he moved his family into the Mojave desert and 
went into business for himself.  His first venture, Rutan Aircraft Factory, developed light 
aircraft and served the home-built plane market by developing and selling plans.   He 
formed Scaled Composites in 1982 to develop proof-of-concept prototype aircraft for a 
variety of customers including Boeing and the department of defense.  Rutan has over 
48 original designs in his portfolio.  For example, he designed the Voyager aircraft that 
flew around the world without refueling in 1986.   

In August 2002, the White Knight, a spaceship carrier plane designed by Burt 
Rutan took to the air.  After that, a series of 56 step-by-step flights were undertaken, 
culminating in the historic moment on June 21, 2004.  And in October 2004, 
SpaceShipOne won the Ansari X-prize.  The terms of the international competition for 
the X-prize included launching three passengers into sub-orbital space in a reusable 
aircraft twice within a 14-day period.   

Rutan’s comrade in arms on this venture was Paul Allen, co-founder of 
Microsoft, who came on board the enterprise as early as March 2001.  Since the founding 
of Microsoft in 1975, Allen had been involved in its research and new product 
development till 1983.  After that he became both investor and philanthropist in a 
variety of science and space related projects -- a strong proponent of private non-
governmental funding for space programs.  For example, he funded the construction of 
                                                 
1 I have put together the story from dozens of published reports. 
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the first and second phases of a unique, multiple use radio telescope array for SETI.  The 
SETI Institute is a leading astrobiology institution with the mission of exploring the 
origin, nature and prevalence of life in the universe.  As part of its duties, the telescope 
array he funded searches for possible signals from technologically advanced 
civilizations elsewhere in the galaxy.  

Three months after the historic flight on June 21, Sir Richard Branson, founder of 
Virgin Group announced an agreement with Mojave Aerospace Ventures (MAV) to 
develop the world’s first privately funded spaceships that will carry commercial 
passengers on space flights.  MAV is Paul Allen’s company that owns the technology 
embodied in SpaceShipOne, which in turn was designed by Burt Rutan and built by his 
company, Scaled Composites.  Branson has formed a new company called Virgin 
Galactic with a view to kick-starting the space tourism industry by 2007.  Virgin 
Galactic’s business plan calls for 3000 astronauts and a ticket price under $200 K 
(including three training days) per passenger. 

 

Figure 1.1 

SpaceShipOne: Vox Populi 
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Commenting on the announcement, Virgin Galactic Founder Sir Richard Branson 
(2005) said:  

We’ve always had a dream of developing a space tourism business and Paul 
Allen’s vision, combined with Burt Rutan’s technological brilliance, have brought 
that dream a step closer to reality. The deals with both their companies, being 
announced today, are just the start of what we believe will be a new era in the 
history of mankind, making the affordable exploration of space by human beings 
real. We hope to create thousands of astronauts over the next few years and 
bring alive their dream of seeing the majestic beauty of our planet from above, 
the stars in all their glory and the amazing sensation of weightlessness. The 
development will also allow every country in the world to have their own 
astronauts rather than the privileged few. 

The entire story is almost too paradigmatic of the entrepreneurial spirit.  The 
characters are larger than life, straight out of an Horatio Alger myth.  Burt Rutan, the 
brilliant designer of the craft; Michael Melvill and Brian Binnie, the dare-devil pilots;  
Paul Allen, billionaire sponsor of the enterprise; and of course, the swashbuckling Sir 
Richard Branson. 

On the one hand, it is easy to make shining exemplars of such stories.  On the 
other hand, it is equally easy to write them off as outliers.  This book is an attempt to 
avoid taking either stance toward successful entrepreneurship.  It is also an attempt to 
raise and examine some new questions that are different than, yet consistent with, issues 
dominating scholarly discussions of entrepreneurship today.  

For example, 

• How did Burt Rutan, a graduate of California Polytechnic State University, make the 
decision to leave a well-paying job at Bede Aircraft in 1974 to strike out on his own 
and start Rutan Aircraft Factory?  What were the antecedents, triggers and processes 
that brought him to that decision?  What other options, if any, did he consider at the 
point of that decision and what criteria did he use to choose among them? 

• How did the characters in the story meet one another?  Who, if anyone, introduced 
them?  What led each one to commit to the venture?  There are mentions of the 
venture being staffed by “volunteers.”  How many of these were selected by the 
stakeholders already on board and how many self-selected and how did the network 
grow? 

• Several key stakeholders have outlined their own goals and those of the venture at 
various points in time.  These narratives are not consistent.  Yet together they made 
SpaceShipOne fly.  How clear or ambiguous were the individual goals and 
aspirations, and how were these woven together into the vision that came to exist?  
How did the vision get embodied in particular project targets over time? 

• What is the role of contingency, as opposed to luck, in all of this?   

The questions listed above speak to the micro-foundations of several extant 
theories of entrepreneurship.  They are not about testing larger theories such as those 
based on technological evolution or industrial organization.  They seek to understand 
instead how individual stakeholders act; how and why these actions matter; and what 
they imply about received wisdom.  They ask in particular:  
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To what extent do actual entrepreneurial actions and interactions support or 
challenge the behavioral (micro) assumptions of received theories at the more 
macro levels? 

 

For example, to what extent do entrepreneurs use predictive as opposed to other 
types of information to achieve desired outcomes?  The design of SpaceShipOne’s 
control system offers an intriguing answer as well as raises new questions.  As Brian 
Binnie, the pilot who made the second flight to win the X-prize, described it: 

 

Unlike NASA’s computer-driven space shuttle, SpaceShipOne consists of a 
simple stick and rudder control system. If somebody had told me when I was in 
graduate school, “Brian, in 35 years you’ll get a chance to fly the first commercial 
spacecraft with no computers,” I’d have said, “You[‘d] be wrong. People are not 
going to be that naive.” (Royce Carlton, 2004) 

 

Ed Bradley’s description of the design decision during his 60 Minutes piece on 
SpaceShipOne is rather telling, “Success is in the hands of the pilot.”  And when asked 
about the craft going into a series of unexpected rolls during the September flight, the 
pilot, Michael Melvill replied: 

 

I'm very confident when I'm flying a plane. When I've got the controls in my 
hand, I always believed I can fix this, no matter how bad it gets. 

 

Why leave it to the pilot to handle the unexpected, when cheap computing 
beyond the dreams of the Apollo astronauts is readily available?  If control is the key, 
what does relying on a pilot as opposed to a computer buy us?  This design decision 
serves as a peculiarly apt metaphor for explicating the concept of non-predictive control, 
which constitutes an important element of the logic of effectuation.   

 

 

1.1 Key Research Issues 
 

Before we get into the details of effectuation, let us consider current theoretical 
perspectives that could be brought to bear on the SpaceShipOne story. 

 

1.1.1 The entrepreneur and her personality   

 



 
 

13

For most psychologists looking at the SpaceShipOne story, key questions would 
revolve around the personality of Burt Rutan and/or the heuristics and biases he is 
prone to in his decision making.  McClelland (1967) for example, would argue that 
Rutan has a high need for achievement; more recent psychologists might hypothesize 
that he has high self-efficacy or high locus of control (Chen, Greene, & Crick, 1998); and 
researchers in entrepreneurial cognition might predict that he suffers from 
overconfidence bias (Busenitz & Barney, 1997a; Camerer & Lovallo, 1999) or that he has 
a larger than average Adversity Quotient (Markman, Baron, & Balkin, 2005); others 
might postulate the necessity of an entrepreneurial mindset (McGrath & MacMillan, 
2000).   

Effectuation offers an important challenge to this view by showing that while 
such hypotheses are both interesting and important, they can at best comprise a rather 
slim verse in a voluptuous saga such as that of SpaceShipOne.  Individual studies find 
strong relationships between particular psychological variables and particular subsets of 
entrepreneurs.  And subsequently, other studies find relationships in the opposite 
direction.  In sum, psychological factors constitute neither necessary nor sufficient 
explanations for entrepreneurship or for entrepreneurial performance.  Effectuation 
suggests some new ways of interpreting results from extant research on psychological 
variables such as risk perception, overconfidence, and reasoning about opportunity 
costs.   Chapters 5, 6 and 9 elaborate upon these. 

The effectual challenge to the explanatory power of psychological variables in 
entrepreneurship is consistent with entrepreneurship research that has extended a 
similar challenge and urged a closer examination of the processes of new venture 
creation as inseparable from the personality of the entrepreneur (Gartner, 1988; Shane & 
Venkataraman, 2000).   

 

1.1.2 The environment and evolutionary processes 

 

For evolutionary theorists, the personality of the entrepreneur is neither 
necessary nor sufficient; it is in fact, often, simply irrelevant.  What matters is that 
entrepreneurs create variations.  These variations are then subject to selection processes 
that determine what survives and what does not.  There are at least two distinct schools 
of evolutionary theorists – population ecologists with roots in sociological traditions and 
economists who are heavily invested in notions of competitive dynamics. 

 

1.1.2.1 Population ecology   

Aldrich (2001) exemplifies this tradition and integrates results from this 
perspective with entrepreneurship research.  Aldrich draws upon the literature on 
competence-enhancing and competence-destroying innovations (Schmookler, 1962; 
Tushman & Anderson, 1986; Utterback & Abernathy, 1975) to posit a continuum of 
entrepreneurial organizations ranging between reproducers and innovators:  
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The continuum from reproducer to innovator is defined by outcomes, not 
intentions (Aldrich and Kenworthy, 1999).  Some entrepreneurs deliberately 
intend to depart from existing knowledge, whereas others give it no thought.  
Irrespective of intentions, individuals face a tension between deviating from 
existing routines and competencies and conforming to them.  As Campbell (1982) 
noted, playfulness and experimentation are natural human impulses that have 
extraordinary strength and persistence, enabling people to generate variations of 
great utility.  However, people’s tendencies to defer to the beliefs of others 
partially offset the full expression of these strengths (Aldrich, 2001: 80). 

 

After discursive examinations of a variety of topics related to this view of 
organizational evolution, Aldrich identifies several under-researched areas and 
theoretical puzzles that suggest specific questions and hypotheses for analyzing and 
explaining phenomena such as SpaceShipOne.  Some of these, such as the arguments I 
develop later about the positive role of advice, as opposed to Aldrich’s negative 
connotation above, speak directly to the micro-foundations being developed in this 
book.  For example: 

Arguing that “entrepreneurial knowledge ultimately derives from a mix of 
individual experience, connections within networks, learning from others, and blind 
variation,” Aldrich (2001: 333) raises the puzzle about how entrepreneurs transform this 
knowledge into competence-destroying organizational innovations, “Under what 
conditions does imitation and borrowing become creativity and innovation?”  In the 
case of SpaceShipOne, this might translate to an examination of how Rutan moved from 
the design of research aircraft in and for government bureaucracies to designing a 
privately funded and affordable spaceship carrier. 

Another relevant puzzle Aldrich raises has to do with collective action, “We need 
to study the process by which organized action by clusters of actors contributes to the 
development of new organizations, populations, and communities.” (Aldrich, 2001: 332).  
Here the relevance to the SpaceShipOne story is rather obvious – a set of disparate 
individuals, almost maverick participants, had to come together to make SpaceShipOne 
fly.  Currently, there is very little theoretical light to be shed on how such a network of 
stakeholders comes to be. 

Effectual logic seeks to shed light on both these issues – (a) Micro-mechanisms 
that help transform who the entrepreneur is, what she knows and whom she knows into 
new ventures and markets; and (b) Micro-processes that help founding entrepreneurs 
create new networks of self-selected stakeholders.  Chapter 5 is devoted to explicating 
these in some detail. 

 

1.1.2.2 Competitive dynamics:   

There is a long tradition in economics of viewing entrepreneurship as a 
balancing act within the larger drama of competitive dynamics.  Schumpeter (1976), for 
example, posited the entrepreneur as the source of disequilibrium in the economy; 
Kirzner (1979) argued for entrepreneurial alertness as the trigger to the market processes 
that bring the economy back to equilibrium from disequilibrium; and there are a variety 
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of shades in between including Baumol’s (1993) spectrum of productive, unproductive, 
and destructive entrepreneurship. 

Each of these views, however, makes certain assumptions about individual 
decision behavior and the conditions under which decisions are made.  In particular, 
they assume that the future, albeit unknown, is predictable to a greater or lesser degree; 
that decision makers know what they want – i.e. their preferences are given and well-
ordered; and that the environment is mostly exogenous to the individual’s actions.  
Effectuation, as we will see later, goes to work in spaces where these assumptions do not 
hold.  In other words, it helps push the basic economic world-view about individuals, 
firms and markets beyond its current frontiers.  For example, in the case of 
SpaceShipOne, it is not clear what would count as a market, let alone what would be 
identifiable as equilibrium or disequilibrium in such a market.   

Trying to understand the SpaceShipOne story through the competitive dynamics 
lens requires us to deal with slippery phenomena such as nascent markets, latent 
demand, technology trajectories and so on.  It is not clear even now that there is actual 
demand or viable supply to sustain a space tourism industry or whether there ever will 
be.  What existed at the time Rutan began developing SpaceShipOne can best be 
characterized as a technological frontier dominated by a bureaucratic monopoly, NASA 
(the National Aeronautics and Space Administration).  Only time will tell whether 
SpaceShipOne is the beginning of a new gale of creative destruction or whether Burt 
Rutan is an alert entrepreneur who spotted a great disequilibrium.  Will this story end in 
productive gains to the economy or destroy civilization as we know it?   

In the meanwhile, the actors in the drama continue to act, without knowing 
when and how the curtain might come down, or even what the next act will turn out to 
be.  Their actions, as Shackle (1966) would argue, are not based on data, but mostly on 
figments.  Effectuation explicates how and on what basis they act; and in what way that 
basis is consistent with or contrary to assumptions about human action in major 
economic theories.  In particular, it begins to address questions that Dosi (1997) posed 
after reviewing empirical results from  industrial organization as well as micro-, macro-, 
and evolutionary economics:  

 

One of the points that I have tried to argue is that an interpretation of 
technological dynamics which significantly relaxes the commitments to 
equilibrium, rationality, and inter-agent homogeneity is straight-forwardly borne 
by the current evidence, and is also beginning to generate formalised theoretical 
tales -- with implications well beyond technological change itself, addressing 
basic issues like how the future is linked to the past, how individual (possibly 
mistake[s]-ridden) decisions aggregate into collective outcomes, and how 
problem solving knowledge is accumulated in society. 

 

Effectuation also begins to add micro-foundations to more recent theorizing in 
entrepreneurship that has begun putting entrepreneur (person) and market 
(opportunity) together in interesting ways.  In particular, I will examine the work of 
Casson (2003) and Shane (2003b).  It is important to note that the latter directly builds on 
the seminal work of Venkataraman (1997a). 
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1.1.3 Putting entrepreneur and environment together 

 

Mark Casson’s theory of entrepreneurship takes its cue from Schumpeter, Knight 
and Hayek, each of whom identified the necessity for entrepreneurial “judgment” in the 
face of extreme uncertainty.  Their work brought to light the problem of partial 
knowledge (or the lack of it) in the entrepreneurial context.  Each made important 
contributions to pushing forward mainstream economics beyond assumptions of perfect 
information and extant markets.  Casson argues that this entrepreneurial “judgment” is 
based on unique information that the entrepreneur exploits to create a “market-making” 
firm.  Casson’s notion of “market-making” goes beyond simple arbitrage and involves 
overcoming obstacles to trade that arise primarily due to ignorance (Casson, 2003).  Thus 
Casson’s entrepreneur specializes in the acquisition and processing of information that 
feed his good judgment and help him identify situations where competition from other 
entrepreneurs is relatively sparse.  The market-making entrepreneur then proceeds to 
erect barriers to entry with a view to maximizing returns. 

If we look at the story of SpaceShipOne through Casson’s theory, Rutan’s unique 
resume will loom large in the explanatory equation.  But it is not quite clear that Rutan 
and his team set out to maximize returns in any way.  Nor is it even clear that they are in 
the process of “market-making” in the specific sense in which Casson uses the term.  
Yet, several of his conclusions such as the role of previous experience and reputation in 
reducing the costs of market-making, the necessity of negotiation and other 
organizational skills etc., are relevant and valid in understanding the space tourism 
market-in-the-making.  It is here that the ideas in this book matter.  They look into the 
content of these skills that Casson identifies as necessary to the entrepreneurial function.  
A close examination of those contents reveals some aspects that are contrary to certain 
details in Casson’s theory.  For example, Casson preserves the essentially adversarial 
tone of most stakeholder negotiations.  However, empirical work on effectuation shows 
that standard arguments from contract theory about threats of opportunism and moral 
hazards appear not to hold up well in how expert entrepreneurs actually build and 
exercise good judgment, and make new markets.   

Elements of entrepreneurial expertise identified in this book also overlap with 
and differ from Shane’s theory about entrepreneurial opportunities.  I am in complete 
agreement with Shane and Venkataraman (2000) that we need to look into the nexus of 
enterprising individuals and valuable opportunities if we are to understand 
entrepreneurship better.  Furthermore, expert entrepreneurship finds common ground 
with Shane’s interest in a means-ends framework as the key piece in the entrepreneurial 
puzzle.  However, as it will become amply clear later in the book, there is a fundamental 
difference in the logical frame used by Shane’s entrepreneur, who is engaged in the 
discovery and exploitation of opportunities, and the effectual entrepreneur, who ends 
up fabricating them from the mundane realities of her life and value system.   

Even at the risk of oversimplification, a quick application of the two views to the 
case of SpaceShipOne might be useful here.  Shane’s theory suggests that Rutan saw the 
profit opportunity in space tourism and therefore undertook the development of 
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SpaceShipOne.  The ideas in this book suggest that the market opportunity for space 
tourism (and any profits it may or may not entail) ensued from what Rutan and his 
stakeholders did.  Their actions in turn sprung from the inter-subjective interactions 
between Rutan (with his love of and skills for designing aircraft), Allen (with his passion 
for the exploration of space), and a variety of stakeholders, each of whom self-selected 
into the venture by committing what s/he could afford to lose without worrying about 
positive cash flows down the road. 

Of course, neither a brief exploration of theories of entrepreneurship, nor an 
impressionistic tracing of overlaps and contrasts with effectuation can do justice to the 
task of effectively wrestling with extant theories.  Nor is it my purpose to attempt that 
here.  I suspect discerning readers (assuming they find the ideas in this book worth their 
interest) will undertake that task in a far more unbiased and ruthless manner than I can.  
And I am happy to leave that to them.  

Also, at first glance, SpaceShipOne may appear to be a spectacular instance.  But 
as the theoretical perspectives listed above show, it raises a variety of general issues of 
great interest to the field of entrepreneurship.   Each of these issues has to do with 
unspecified micro-foundational mechanisms that make theories of entrepreneurship 
work.  In my view, these mechanisms comprise the elements of entrepreneurial expertise.  
And my objective in this book is to identify these elements of entrepreneurial expertise 
and relate them in rigorous detail to the making of phenomena such as SpaceShipOne. 

 

 

1.2 Entrepreneurship as a domain of expertise 
 

In sum, one can argue that entrepreneurial performance has traditionally been 
studied either (1) as a set of personality traits of the entrepreneur that explains the 
success or failure of the firms he or she creates (Llewellyn & Wilson, 2003), or (2) as a set 
of circumstances or attributes of the project and its environment that contains the seeds 
of its success or failure (Thornton, 1999).  In the former case, potential entrepreneurs 
either have the right traits, or they don’t.  And if they don’t, entrepreneurs are urged to 
cultivate them.  In the latter, potential entrepreneurs are called on to develop strategies 
and skills for recognizing, identifying and exploiting high potential opportunities. 

I intend to come at the subject from a different angle by focusing on 
entrepreneurial expertise.  Expertise consists in tacit as well as learnable and teachable 
aspects of experience that are related to high performance in specific domains.  Instead 
of taking either traits or circumstances as inputs and trying to explain variance in 
performance, the expertise lens focuses on understanding commonalties across a variety 
of experts in a single domain, given high levels of performance.  In keeping with the 
literature, I define an expert as “someone who has attained a high level of performance 
in the domain as a result of years of experience” (Foley & Hart, 1992) and deliberate 
practice (Ericsson, Krampe, & Tesch-Römer, 1993a).  
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1.2.1  Key empirical questions 

 

I started my empirical work by asking the following question: 

 

What commonalties and differences exist in the decision making processes of a 
group of expert entrepreneurs who start with the same idea for a new venture 
and face exactly the same set of decisions in building it? 

 

Because all decisions in an entrepreneurial setting pertain either to future 
markets, or to markets for future goods and services (Venkataraman, 1997), they involve 
risks and uncertainties of various kinds.  Also, human beings vary in their beliefs about 
the predictability of the future (Kahneman, Slovic, & Tversky, 1982).  This led me to the 
second question: 

 

In the face of non-existent or not-yet-existent markets, what underlying beliefs 
about the predictability of the future influence the decisions expert entrepreneurs 
make as they build a new venture? 

 

One of the simplest ways to find out what expert entrepreneurs have learned 
from their experience is to ask them.  Interviews of entrepreneurs and their stakeholders, 
triangulated with published data, can and do form the basis of valid studies with 
interesting results (Donald, 2001; Jennifer & William, 1999; Norman & John, 1983).  But 
expert entrepreneurs are usually good storytellers (Lounsbury & Glynn, 2001).  
Therefore, studies based on their stories after the fact may be subject to retrospective 
bias.  To get around this bias, I used think-aloud verbal protocols.  In this method, 
subjects in the study are given a set of typical problems from their domain of expertise 
and asked to think aloud continuously as they solve the problems.   

The essential logic behind the use of protocol analysis can be summarized as 
follows:  While retrospective recall allows subjects to make up good stories about how 
they believe they solve problems, and stimulus-response methods force researchers to 
deduce the subjects’ decision making processes after the fact, concurrent verbalization 
allows the researcher to look directly inside the black box of cognitive processing, 
because of the structure of the brain’s short term memory system.  As Ericsson and 
Simon put it,  

 

There is a dramatic increase in the amount of behavior that can be observed 
when a subject is performing a task while thinking aloud compared to the same 
subject working under silent conditions. (Ericsson & Simon, 1993b) 
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1.2.2 Studying entrepreneurial expertise 

 

I had the good fortune to work with Herbert Simon during the last six years of 
his life.  He, along with his colleagues, led the field of cognitive science in investigations 
of expertise over 30 years ago.  The earliest studies had to do with chess grand masters 
(Chase & Simon, 1973).  In their early study of expert chess players, Chase and Simon 
(1973) observed that simple intelligence had no correlation with chess mastery, a finding 
later confirmed more generally by others (Ceci & Liker, 1986; Chase et al., 1973; Doll & 
Mayr, 1987; Taylor, 1975).   

Instead, the grand masters’ expertise had to do with other factors such as, how 
players stored information, perceived problems and generated solutions.  Building on 
the foundation laid by Simon and his colleagues, the field of expertise studies began to 
expand.  While some of the early empirical literature and theory development focused 
on chess, subsequent work has validated and expanded the theoretical base to include 
more dynamic settings where rules are not as well defined and outcomes are linked with 
several complex tasks over time.  Examples include taxi-driving (Kalakoski & 
Saariluoma, 2001), medicine (Boshuizen & Schmidt, 1992), music composition (Krampe 
& Ericsson, 1996), fire-fighting (Hoc & Moulin, 1994), consumer decision-making 
(Selnes, 1989), and scientific discovery (Klahr & Simon, 2001).  It is important to note that 
the majority of findings in less dynamic settings are robust to more dynamic settings as 
well. 

A detailed review of the expert-novice literature would take up more shelf-space 
than I want to devote to the topic here.  I have, however, examined it in much greater 
detail elsewhere (Read, Wiltbank, & Sarasvathy, 2003).   

What makes the study of any particular domain of expertise interesting is that 
the elements of expertise may be organized into a set of domain-specific heuristic 
principles, which can thereafter be either embodied in expert systems or used as testable 
and teachable decision-making and problem-solving techniques.  Studying 
entrepreneurship as a form of expertise not only allows us to develop such techniques 
for entrepreneurship, but also introduces an important new perspective to the field that 
especially impacts current views about entrepreneurial performance.   

 

1.2.3 Performance of the entrepreneur, not just of the firm 

 

Current studies of entrepreneurship tend to focus on the performance of the 
entrepreneurial venture as the primary dependent variable.  Even the literature on traits, 
knowledge acquisition (tacit and otherwise), learning, and the use of general (non 
domain-specific) heuristics and biases all seek to explain how these factors influence the 
performance of the firms that entrepreneurs create.  The view from entrepreneurial 
expertise, however, turns the spotlight on the performance of the entrepreneur, 
sometimes in harmony with, but at other times in opposition to, the performance of the 
firm.  Entrepreneurs, in current scholarship, are seen as instruments in the birth and 
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growth of firms.  Entrepreneurial expertise proposes an instrumental view of the firm 
instead.   

Studies of expertise suggest that although expertise often overlaps with and 
explains success, expertise is not the same as success (Gardner, 1995; VanLehn, 1996).  
The fact that a chess player wins a tournament does not automatically imply he is a 
grand master or even a run-of-the-mill expert; similarly, being an expert chess player 
does not guarantee a win.  This is even more applicable to entrepreneurial expertise.  An 
expert entrepreneur may found one or more failed firms; and novice entrepreneurs may 
achieve supra-normal profits in their very first ventures.   

This suggests that by equating entrepreneurial performance exclusively with firm 
performance, we are overlooking an important avenue through which expert 
entrepreneurs achieve success, namely through failure management.  Sustained 
performance over long periods of time requires that experts outlive failures, cumulate 
successes, and learn from both.  Therefore, the content of entrepreneurship ought to 
include the separation of firm performance from the performance of the entrepreneur.   
This separation also implies that studying expertise in complex domains involves 
defining experts using criteria beyond success and failure.   Chapter 6 explores some of 
the subtleties involved in the relationships between entrepreneurial expertise and the 
performance of firms and entrepreneurs.   

I will describe my research design in detail and present the methods of analyses 
in the next chapter.  Here I end this chapter with a brief summary of results to be 
developed through the rest of the chapters in the book. 

 

 

1.3 Summary of findings:  Elements of entrepreneurial expertise 
 

The following is a brief summary of the findings and the subsequent theoretical 
developments.  The summary is divided into three parts. 

 

1.3.1 Process elements of entrepreneurial expertise 

 

• Expert entrepreneurs begin with who they are, what they know and whom they 
know, and immediately start taking action and interacting with other people. 

• They focus on what they can do and do it, without worrying much about what they 
ought to do. 

• Some of the people they interact with self-select into the process by making 
commitments to the venture. 

• Each commitment results in new means and new goals for the venture. 
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• As resources accumulate in the growing network, constraints begin to accrete. The 
constraints reduce possible changes in future goals and restrict who may or may not 
be admitted into the stakeholder network. 

• Assuming the stakeholder accumulation process does not prematurely abort, goals 
and network concurrently converge into a new market and a new firm. 

 

The process is graphically represented in Figure 5.1 and explicated in greater 
detail in Chapter 5.  

 

1.3.2 Principles of entrepreneurial expertise 

 

At each step of the process, expert entrepreneurs use the following principles.  
Each principle inverts key decision making criteria in received theories and conventional 
management practices. 

 

The patchwork quilt principle 

This is a principle of means-driven (as opposed to goal-driven) action.  The 
emphasis here is on creating something new with existing means than 
discovering new ways to achieve given goals. 

 

The affordable loss principle 

This principle prescribes committing in advance to what one is willing to lose 
rather than investing in calculations about expected returns to the project. 

 

The bird-in-hand principle 

This principle involves negotiating with any and all stakeholders who are willing 
to make actual commitments to the project, without worrying about opportunity 
costs, or carrying out elaborate competitive analyses. 

Furthermore, who comes on board determines the goals of the enterprise.  Not 
vice versa. 

 

The lemonade principle 

This principle suggests acknowledging and appropriating contingency by 
leveraging surprises rather than trying to avoid them, overcome them, or adapt 
to them.  

 

The pilot-in-the-plane principle 
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This principle urges relying on and working with human agency as the prime 
driver of opportunity rather than limiting entrepreneurial efforts to exploiting 
exogenous factors such as technological trajectories and socio-economic trends.  

 

Each of the five principles above embodies techniques of non-predictive control – 
i.e. reducing the use of predictive strategies to control uncertain situations.  Together, 
these principles point to a logic of action called effectuation. 

Effectuation is the inverse of causation.  Causal models begin with an effect to be 
created.  They seek either to select between means to achieve those effects or to create 
new means to achieve pre-selected ends.  Effectual models, in contrast, begin with given 
means and seek to create new ends using non-predictive strategies.  In addition to 
altering conventional relationships between means and ends and between prediction 
and control, effectuation rearranges many other traditional relationships such as those 
between organism and environment, parts and whole, subjective and objective, 
individual and social, and so on.  In particular, it makes these relationships a matter of 
design rather than one of decision. 

Empirically, entrepreneurs use both causal and effectual approaches, in a variety 
of combinations.  Use of and preference for particular modes is related to the 
entrepreneur’s level of expertise and where the firm is in its life-cycle.  Theoretically, 
however, it makes sense to analyze causal and effectual approaches as a strict 
dichotomy. 

 
Note:  The point about the rich and complex texture of empirical reality and the stark 
simplicity of theoretical dichotomies is worth belaboring.  The Argentine writer Jorge 
Luis Borges once wrote about mapmakers who became so obsessed with correspondence to 
reality that their map became larger and larger until it was congruent with the city.  
Such a map, of course, is utterly useless.  I propose the logic of effectuation as one among 
many useful maps to the same city.  It is not a negation of alternate logics such as those 
underlying subjective expected utility models of economics, resource-dependent models of 
social movements, or opportunity recognition models of entrepreneurship.  My only 
claim (that I work hard to establish through this book) is that effectuation has its 
particular and unmatched uses in current theorizing about entrepreneurial (micro) 
behavior that lies at the heart of many economic theories and social philosophy. 

 

1.3.3 Effectuation: The logic of entrepreneurial expertise   

 

By logic, I mean an internally consistent set of ideas that forms a clear basis for 
action upon the world.   

 

A causal logic is based on the premise:   

To the extent we can predict the future, we can control it.   
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An effectual logic is based on the premise:   

To the extent we can control the future, we do not need to predict it.   

 

The use of an effectual logic implies a certain stance toward the world and its 
occupants.  In particular: 

• Effectuators see the world as open, still in-the-making.  They see a genuine role for 
human action.  In fact, they see both firms and markets as human-made artifacts.  In 
this sense, effectual entrepreneurship is not a social science.  It is a science of the 
artificial (Simon, 1996). 

• Effectuators very rarely see opportunities as given or outside of their control.  For 
the most part, they work to fabricate, as well as recognize and discover opportunities 
(Sarasvathy, Dew, Velamuri, & Venkataraman, 2003). 

• Effectuators often have an instrumental view of firms and markets.  They do not act 
as though they were the agents of the firm or as suppliers catering to demand – firms 
are a way for them to create valuable novelty for themselves and/or for the world; 
markets are more likely made than found; and a variety of stakeholders including 
customers are partners in an adventure of their own making.   

• Effectuators do not seek to avoid failure; they seek to make success happen.  This 
entails a recognition that failing is an integral part of venturing well.  Through their 
willingness to fail, effectuators create temporal portfolios of ventures whose 
successes and failures they manage – learning to outlive failures by keeping them 
small and killing them young, and cumulating successes through continual 
leveraging.  In an effectual universe, success/failure is not a Boolean variable and 
the success/failure of the entrepreneur does not equal the success/failure of the 
firm. 

 

Effectuation matters, not merely because expert entrepreneurs prefer an effectual 
logic over a causal one, but because of the details it offers of a comprehensive alternate 
frame for tackling entrepreneurial problems.   Which frame entrepreneurs use influences 
how they formulate problems; what alternatives they perceive and generate; which 
constraints they accept, reject, and/or manipulate and how; and why they heed certain 
criteria rather than others in fabricating and implementing new solutions.  Logical 
framing matters because it makes a real difference in the world and makes a world of 
difference in the reality entrepreneurs perceive and make possible or impossible. 

In sum, effectual, as opposed to causal, framing is about redrawing the problem 
space and reconstituting extant realities into new opportunities.   

 
  

 


