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Foreword 
September 1, 2022 

In the course of my life, I have been fortunate to have many teachers who have taught 

me important lessons. I have learned to ask the right questions, to deal with life’s 

vicissitudes, and to appreciate the small things in life. Needless to say, I have now 

become the person I was meant to be. Still, the journey continues for me as a curious 

person to learn the intricacies of research. After all, we are all curious learners when we 

are born and grow up. We start off curious, wondering about the world around us, 

questioning about our life and existence. Regardless of who we are, where we come from, 

and where we are headed, we all look for the things that interest us. For me, I just like to 

ask questions and look for answers. 

 This present dissertation arises from my question about why we do what we do 

as natural researchers, who are curious about our environment, seeking novelty and 

sensation, and wanting to know more about the world around us. We are born with our 

innate talents to learn and imitate, and we grow up, learning about our ability to create 

and innovate. We receive and conceive. There is a lot of research done in the area of 

parenting, education, management, entrepreneurship, and innovation. Yet, I missed the 

holistic view of how everything fitted together. My question is: “How do we raise and 

educate children to find meaning, remain imaginative, live autonomously, and create 

things to the full extent of their hearts?” And more personally: How do I become 

someone like that? How do I play a better, guiding role in the life of others? 

 This quest towards finding the Truth has led me to this path of academic 

research. This dissertation is a collection of studies that embodies my questions about 
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innovation. Innovation, after all, is not only the product that we create, the masterpiece 

that we paint, or music that we compose. Innovation starts from within, from the 

individual, slowly showing itself to the world. Stroke after stroke. Word by word. Slow 

but certain; innovation happens. We are all innovators, learning to express ourselves. We 

paint on blank canvases of what we observe and experience. We learn to manifest our 

inner music to the people who have the ears attuned to hearing great compositions. The 

outer world is a place where we, as innovators, make our mark by demonstrating to the 

people what we envision. The methods can be everything, a pen, a paintbrush, a 

movement, a speech. We use all kinds of tools to articulate our inner world. For me, this 

dissertation is my method to communicate my theories about innovation. 

My desire is to assign a higher value to innovation. After all, creativity and 

imagination are merely the starting point of innovation. It is crucial to channel our 

creativity and imagination through motivation, discipline, knowledge, and skills to 

achieve value for ourselves and others in our society. The valorization of innovation is 

therefore a crucial phenomenon for us who create and conceive, and wish to achieve the 

recognition of the outer world and impact on society. This phenomenon has therefore 

become an important topic of interest for many people in the world and therefore 

deserves our attention. With my work, I shed light on this matter with the use of the 

scientific approach of observation and induction, state-of-the-art data analysis and 

empirical methods, and finally interpretation of the results and deduction from the 

findings. How do we go from the curious, natural researcher to becoming the creative, 

skilled innovator who makes an impact? Let us explore and discover. 
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Introduction 

Innovation is the single, most powerful driving force in business and society. Innovation 

is the introduction of new ways of thinking or doing by changing established methods, 

ideas, or products. This dissertation examines how entrepreneurs successfully navigate 

external conditions and make an impact on the market through innovation. This 

introductory chapter presents the meaning of valorization, a brief history of innovation, 

and the dissertation outline. 

Valorization: Creating Value for Society 

Innovation does not happen in a vacuum. There is no lone, genius inventor who invents 

a product on its own and introduces it to the global market. The reality is that nations 

invest trillions dollars per year to facilitate the economy and growth in business ventures1. 

These business ventures are led by teams of innovative people who have ideas to change 

the world. Businesses invest more than a trillion USD globally per year in research and 

development to create new products that generate value for other businesses and 

consumers2. In brief, there are many parties and many financial investments involved in 

the innovation process. 

Valorize /ˈvalərʌɪz/ 
Verb 

Give or ascribe value or validity to. 

The creation of new inventions and novel products alone does not suffice as valorizing 

innovation. The valorization of innovation is the translation from idea to tangible 

benefits that permeate aspects of society and have an impact on people’s lives. Every 

 
1 Source: Eurostat. “Government expenditure on economic affairs.” Link: https://ec.europe.eu/eurostat/ 
2 Source: Unesco. “Research and development spending.” Link: https://uis.unesco.org/ 
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day, we see these innovations all around us. For instance, businesses have developed 

products, such as the personal car, personal computer, and mobile phone, that are used 

every day and have an undeniable impact on our daily lives. Nations around the world 

invest in the future of their people and society through the means of innovation, such as 

using the newest technologies to build houses, roads, bridges, and other infrastructure. 

Ultimately, it is the valorization of innovative efforts that creates value for consumers 

and society. Where will innovation take us in the 21st century? 

A Brief History of Innovation 

To predict where the future of innovation is heading, we can look at the history to better 

understand where innovation has come from and what kind of value it has offered our 

society in the past. For more than 500 years, Western society has experienced continuous 

growth driven by the valorization of innovation (Figure i.1). People have known 

prosperity due to important inventions, processes, and products that have come to 

existence. These innovations have added undeniable value to society. 

 
Figure i.1. Timeline of the past 500 years 

In the 16th century, a cultural movement known as the Renaissance spread 

across Europe and profoundly affected the Western intellectual life in many fields of 

research, such as science and technology (Perry et al. 2003). This era gave birth to one 

of the most important innovators of all time: Leonardo da Vinci. He was the first to 
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establish the earliest principles of science and used his imagination and understanding 

of nature to design his inventions (Capra 2008). 

The 17th century is known as the era of the Scientific Revolution. During this 

period, significant advances in science were made with the introduction of modern 

physics, mathematics, the scientific method, and scientific experimentation, shaping 

modern science. In the 18th century, the scientific method was used to innovate and 

invent the steam engine, thermometer, rubber, modern steel, et cetera. These advances 

in innovation kickstarted the First Industrial Revolution. 

The 19th century continued with the Second Industrial Revolution. Inventions 

such as the steam locomotive paved the way for massive urbanization, high levels of 

productivity, economic growth, profits and societal prosperity. This period also saw the 

rise of one of the greatest entrepreneurs in history, Thomas Edison. He was one of the 

first inventors to collaborate with many researchers and scientists, becoming the first to 

apply the principles of organized science to the process of innovation and established the 

first industrial research laboratory (Josephson 2019). 

In the 20th century, brilliant minds built upon existing knowledge and research, 

and created more and better inventions over time. Organized research and practice of 

science led to advancement of many fields such as mathematics, physics, chemistry, 

medicine, and biology. Technology also took a leap forward, benefitting society with the 

invention of basic home appliances such as the television, radio, washing machine, 

refrigerators, vacuum cleaners, and so on. On a larger scale, the world witnessed the first 

manned flight and the first moon landing. Over time, billions of people gained access to 

automobiles for personal transportation and computers for personal use. As one can see, 

innovation has shaped history in many ways and has taken us to where we are now.  
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 The Future is Now: Innovation in the 21st century 

Starting the 21st century, the global market has been introduced to the evolved mobile 

phone: the smart phone, which functions as a pocket computer and connects to the 

Internet, a worldwide network that has access to all the information in the world. The 

global society is now witnessing the invention of online platforms, advanced software 

and robots, autonomous cars, and so on. Technology is about to take its next leap into 

the future. 

 One of the more immediate challenges of the 21st century is to shed light on the 

entrepreneurial process that goes from the mind of the individual innovator to making an 

actual impact on society. To address this challenge, we can combine knowledge from 

various fields of discipline such as biology, psychology, sociology, management, and 

economics. By doing so, we can take a first step to unlock the secrets of the innovator’s 

mind and then proceed with investigating how these individuals perform well and 

navigate external conditions to make an impact. 

 First Step: Unlocking the Secrets of the Innovator’s Mind 

The brain is our most complex and fascinating organ. Everything that we do, ranging 

from subconscious tasks, such as breathing and moving, to conscious thoughts and 

emotions, is regulated and executed by our brain. Each part of the brain has its own 

unique function that corresponds with our daily functioning (Figure i.2). For instance, 

the limbic system is involved in the memory and emotions of individuals (Catani, 

Dell’Acqua, and De Schotten 2013). The Basal Ganglia plays an important role in habit 

formation (Yin and Knowlton 2006). The Cerebral Neocortex is the center of human 

cognitive abilities (Rakic 2009). 
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Figure i.2. The human brain: This diagram is a schematic representation of 
our most complex organ. Different areas of the brain are responsible for 
different functions that control our feelings (limbic system), memory 
(amygdala), learning and navigation (hippocampus), behavior (neocortex), 
habits (basal ganglia), and cognitive abilities (prefrontal cortex). 
Source: Hopkinsmedicine.org3. Picture designed by: Jonathan Leung 

The mind is therefore the seed of all innovation. Innovation starts with an idea, generated 

by the complex combination of our creativity and intelligence. We communicate our 

ideas with our teammates and colleagues, and collaborate with them using our emotional 

intelligence, verbal and non-verbal communication skills, and cognitive abilities. We 

function within organizations or institutions with different departments that as a whole 

eventually develop our ideas into real products and bring them to market. Innovation and 

entrepreneurship are therefore a combination of many factors that start with the mind. 

 
3 Source: https://www.hopkinsmedicine.org/health/conditions-and-diseases/anatomy-of-the-brain 
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The brain consists of two hemispheres, which form an entire interconnected 

neural network (Nielsen et al. 2013). Creativity and daily decision-making are the result 

of both hemispheres working together in a complex way, unlike the common left and 

right brain myth (Figure i.3). It is therefore interesting to examine how the different areas 

of the brain work together to give us the imaginative, cognitive, and analytical prowess 

to invent new products and services, and reach new heights in innovation. 

 
Figure i.3. The Left and Right Brain Myth: There is a common misconception 
that individuals are either left- or right-brained. The two sides are different and 
certain areas have specialties in function. However, the fact is that the two 
hemispheres are an entire connected neural network. Source: Healthline.org4. 
Picture designed by: Jonathan Leung 

 Research Agenda: Looking Ahead 

There is a need for more and better innovation to contribute to our society. Society needs 

entrepreneurs to introduce new products and services and innovative employees in 

businesses to innovate. However, there is an ongoing debate about whether we need (a) 

young innovators to introduce creative, unconventional solutions or (b) those with 

 
4 Source: https://www.healthline.com/health/left-brain-vs-right-brain 
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experience and expertise to invent sophisticated, complex solutions using existing 

knowledge56. On the one hand, there are ongoing practices that involve ‘ageism’: Some 

companies are biased toward hiring only younger employees for entrepreneurial and 

innovative positions, and investors only investing in younger entrepreneurs or 

entrepreneurial teams. On the other hand, some companies are biased against 

inexperienced individuals and prefer older candidates with more prior experience. 

Examining the process of entrepreneurship and innovation gives us the 

opportunity to solve this dilemma. In this present research, we study the origins of 

innovative thoughts and follow the path toward the impact of innovation. Along this way, 

we gain a better understanding of how the external environment affects the psychosocial 

development of the innovative individual, the entrepreneur. Subsequently, we learn 

which factors influence the individuals’ entrepreneurial performance and what kind of 

effects institutional conditions have on individuals and their business ventures. Our goal 

is to map out this entrepreneurial process and examine the pathway that starts from the 

individual and goes through the environment and institutional conditions to the impact 

of innovation, expanding market boundaries and creating value for society (Figure i.4). 

 
5 Source: Walter Frick, “Are Most CEOs too Old to Innovate?” Harvard Business Review, November 20, 2014 
6 Source: Emily Walsh, “A Tech firm’s call to hire ‘old people’ highlights a troubling trend in Silicon Valley” 
Business Insider, August 26, 2021 
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Figure i.4. From Individual to Impact of Innovation: Individual entrepreneurs 
can make a market impact through innovation. They are influenced by the 
external environment and navigate institutional conditions to achieve their 
success. 

Dissertation Outline 

This dissertation consists of three empirical studies, divided into three chapters.  These 

chapters have an overarching theme but each have their own specific focus and 

perspective and can therefore also be read separately (Figure i.5). In this research, we 

build upon existing scientific knowledge and use the scientific method to answer the 

following sub-questions: 

 What is the role of the psychosocial development in business venturing? 

 Do successful entrepreneurs evaluate opportunities differently? 

 How do entrepreneurs navigate institutional conditions to create market impact? 

The answers to these sub-questions will provide us the necessary ingredients to answer 

this dissertation’s main research question: “How do entrepreneurs successfully navigate 

external conditions and make an impact on the market through innovation?”  
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Figure i.5. Dissertation Overview 

Chapter 1 features an empirical study in which we theorize that the psychosocial 

development of entrepreneurs is a stronger determinant of entrepreneurial performance 

than the biological age of entrepreneurs. Entrepreneurs develop psychosocial traits such 

as personal accountability and imaginativeness. We find that personal accountability 

leads to a higher level of entrepreneurial self-efficacy, which has a positive effect on 

entrepreneurial performance, and imaginativeness has a positive effect on 

entrepreneurial orientation. These findings contribute to the existing literature by 

revealing the underlying mechanisms that lead to higher levels of entrepreneurial self-

efficacy, entrepreneurial orientation, and entrepreneurial performance. 

Chapter 2 features an empirical study in which we examine the mind of the 

entrepreneur as an innovative individual. We assess the entrepreneur’s innovative 

potential in terms of creative, social, and practical imaginativeness and measure the level 

of their Behavioral Activation System, which features reward responsiveness, drive, and 

fun-seeking behavior. Subsequently, we study how these factors affect how 
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entrepreneurs evaluate opportunities in terms of perceived gains, losses, and feasibility. 

We then measure the effect of their opportunity evaluation on their entrepreneurial 

performance. 

Chapter 3 features an empirical study in which we examine the effect of 

entrepreneurial motives on radical innovation, with a particular focus on the 

amplification by formal and informal institutional conditions. We find that more 

opportunity-driven entrepreneurs are associated with higher levels of radical innovation, 

profound market expansion, and new product introduction. Importantly, better tax 

policies and less bureaucracy amplify this effect on radical innovation and new product 

introduction. Regulatory quality amplifies the positive effect of necessity-driven 

entrepreneurs on radical innovation and profound market expansion, while monetary 

resources dampen this effect. 

 Declaration of Contribution 

Chapter 1 is a single-authored study, during which I received helpful input on the survey 

design and methodology from my promoters: Philip Hans Franses and Enrico Pennings. 

Following my interest in innovation and entrepreneurship, I came up with the research 

idea and reviewed the relevant literature. I also developed the theory, designed the survey, 

elaborated on the methods, built the programming code, collected the data, and wrote the 

discussion and conclusion. 

Chapter 2 is a collaborative study with my two co-authors, Enrico Pennings and 

Philip Hans Franses. After coming up with the research idea, I reviewed the relevant 

literature and developed the theory. My co-authors, Enrico and Philip Hans, both 

provided input on the theoretical framework, survey design, and methodology. Enrico 
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focused on the strength of the theory and rigor in methodology. Philip Hans focused on 

the profoundness and relevance of the research. I collected the data, elaborated on the 

methods, built the programming code, and analyzed the data. This study has reached this 

current level of quality because of the joint effort in writing with my co-authors. 

Chapter 3 is a collaborative study with my two co-authors, Philip Hans and 

Enrico Pennings. After I came up with the initial research idea, Philip Hans helped me 

reshape the idea and proposed the present methods and modeling approach. I developed 

the theory, built the programming code, collected and processed the data, and analyzed 

the data. Enrico provided input on the theory and discussion. Philip Hans and Enrico 

both gave input regarding the model specifications and results interpretation. During this 

research process, both co-authors were helpful and indispensable in reaching the current 

level of detail and quality of this study. 
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1 

     Remaining Young at Heart: The Role of 
Psychosocial Development in Business Venturing7 

 
 
 

There are many people who think that entrepreneurs should start their business at a young 

age because they have the advantage of being young and may have transformative ideas 

that are not influenced by the already established rules and ways of thinking and doing. 

This bias toward young age is also present in the hiring process of Silicon Valley, where 

‘ageism’ has become an important concern and recent topic of discussion8. This common 

misconception about young age in entrepreneurship may be inspired by popular 

entrepreneurs such as Bill Gates, Mark Zuckerberg, and the late Steve Jobs, who dropped 

out of school and started their business at a young age. This present problem of ‘ageism’ 

may find an answer if we move beyond our current knowledge about age as a 

 
7 This chapter is based on Chung (2022). 
8 Source: Emily Walsh, “A Tech firm’s call to hire ‘old people’ highlights a troubling trend in Silicon Valley” 
Business Insider, August 26, 2021 
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measurement and consider the entrepreneurs’ psychosocial development, which 

generally co-moves with age but not necessarily. A deeper understanding in the 

psychosocial development may explain why younger entrepreneurs seem to have an 

advantage in business venturing. 

 The psychosocial development is defined as the developmental process in 

which individuals develop their psychological and social characteristics and traits, such 

as impulsivity and sensation-seeking behavior, traits that are developed from an early 

age. In this study, we theorize that the psychosocial development of entrepreneurs is a 

stronger determinant of entrepreneurial performance than the biological age of 

entrepreneurs. We examine characteristics that are associated with the psychosocial 

development of the child and young adult, and analyze whether these characteristics are 

predictive of the individual’s entrepreneurial orientation, i.e., innovativeness, 

proactiveness, and risk-taking behavior. We measure these characteristics in addition to 

biological age and entrepreneurial experience to provide a deeper insight on the 

underlying psychosocial mechanism and the drivers that lead to entrepreneurial 

performance. Furthermore, we also measure the Temporal Self-Regulation dimension 

among entrepreneurs to examine (1) the effect of personal accountability on 

entrepreneurial self-efficacy and also (2) the effect of imaginativeness on entrepreneurial 

orientation. 

 Prior literature examines the effect of age on entrepreneurial performance, but 

the findings are inconclusive. Studies find that younger individuals are more likely to 

start a new firm and are therefore also more likely to achieve early success (Lévesque 

and Minniti 2006). Studies also show that a younger age has a positive effect on career 

success (Zhao et al. 2021). There is however heterogeneity among entrepreneurs when 
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it comes to age and entrepreneurial preferences (Kautonen, Down, and Minniti 2014), 

making it difficult to conclude that age is a driver of entrepreneurial performance on 

average. Factors such as generational effects and different entrepreneurial types are 

related to age but measure different causal effects and correlations (Zhang and Acs 2018). 

There are thus more factors that are related to age but have their own effects on 

entrepreneurial performance. Furthermore, a younger age may sometimes lead to higher 

entrepreneurial performance, but the empirical evidence shows that middle-aged 

entrepreneurs are on average more likely to achieve higher successes because of their 

knowledge, experience, resources, and social contacts (Azoulay et al. 2020). There is 

therefore a gap in the literature regarding age – or a similar, related factor – as a predictor 

of entrepreneurial performance. This topic hence deserves further scientific attention. 

On the one hand, it seems that many traits, typical for younger individuals and 

adolescents, are seen as advantageous for entrepreneurship. For instance, 

imaginativeness shows to be important for idea generation and introducing novel ideas 

(Kier and McMullen 2018). Characteristics such as impulsivity, often linked to the 

cognitive development of adolescents (Churchwell and Yurgelun-Todd 2013), are 

actually beneficial to entrepreneurial action (Wiklund, Yu, and Patzelt 2018). Having 

traits of younger individuals therefore seem to be in support of the hypothesis that being 

young of age is advantageous for entrepreneurship. On the other hand, maturity in 

entrepreneurs may mean that the entrepreneurs are more developed, accountable, and 

coachable, which is beneficial to learn more, better, and faster (Ciuchta et al. 2018). 

Older entrepreneurs may also have more access to human, social, and financial capital 

to support their ventures (Azoulay et al. 2020). These arguments for older entrepreneurs 
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are also valid and may indicate that there is a dilemma regarding age as a driver for 

entrepreneurship.  

This present study’s focus on psychosocial development contributes to the 

existing literature in two ways. Firstly, we contribute to the conversation about age in 

entrepreneurship by addressing the problem from a novel perspective, namely that the 

psychosocial development may differ from what is expected from the entrepreneurs’ 

actual age. This insight explains the phenomenon why sometimes younger entrepreneurs 

seem to perform better but oftentimes older ones as well, namely because they stay 

‘young at heart’ and show characteristics that are associated with the psychosocial 

development of earlier life stages. Secondly, our theoretical framework provides insight 

in the relationship between a novel combination of psychosocial and Temporal Self-

Regulation characteristics and entrepreneurial orientation, entrepreneurial self-efficacy, 

and entrepreneurial performance among active entrepreneurs. This insight sheds light on 

the underlying psychosocial mechanism in the entrepreneurial process. 

These findings have practical relevance for entrepreneurs, managers, and 

investors for several reasons. First, it is insightful for entrepreneurs to gain knowledge 

about the various psychosocial characteristics that drive entrepreneurial performance. 

They can use our findings to assess their characteristics and learn to make the necessary 

adjustments in their way of thinking and their behavior. Second, managers can use these 

insights to further develop their team members’ characteristics that drive entrepreneurial 

self-efficacy and entrepreneurial orientation, i.e., proactiveness, risk-taking, and 

innovativeness. Finally, investors can use these insights to evaluate entrepreneurial talent 

in teams based on psychosocial characteristics instead of engaging in ‘ageism’. They can 

use our findings to optimize their selection criteria in distinguishing among the diverse 
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malleable characteristics of entrepreneurs with high potential, rather than merely 

focusing on the actual age. 

The remainder of this study is structured as follows. The next section develops 

the theoretical framework and hypotheses. Section 1.2 elaborates on the study design, 

variable measurements, and empirical methods. Section 1.3 describes the data. Section 

1.4 presents the results. Section 1.5 discusses the main findings, implications, and 

limitations. Section 1.6 concludes. 
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1.1 Theoretical Framework 

This section develops the theoretical framework. We first build the theory based on the 

relevant psychosocial development literature and the Temporal Self-Regulation theory. 

We then hypothesize about the effects of the psychosocial and self-regulation 

characteristics on entrepreneurial self-efficacy, entrepreneurial orientation, and 

entrepreneurial performance. 

1.1.1 Psychosocial Development 

Psychosocial development is defined as the psychological (i.e., needs of the individual) 

and social (i.e., needs of society) development of individuals during their lifetime 

(Erikson 1956). This developmental process occurs at an early age of an individual, as 

early as childhood, and continues as the individual matures. Psychosocial development 

is the neurological process that co-moves with age and generally influences the 

characteristics of individuals while they grow older. This phenomenon is correlated with 

age, but is not one-on-one related with age (Greenberger and Sørensen 1974). 

 For instance, creativity is one of the phenomena that is often associated with 

younger children, creating a widespread expectation among people that younger children 

are more creative. There are however distinct neural mechanisms that underlie different 

types of creative mental activity (Dietrich and Srinivasan 2007). These neural 

mechanisms that explain creativity often develop during the childhood, but in many 

individuals may also develop later in life. Such mechanisms explain how some 

individuals are creative at an early age and some individuals become more creative later 

in life. The psychosocial development and its underlying mechanisms are therefore the 
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correct explanation to some phenomena, such as creativity, rather than the biological age 

itself. 

Other phenomena that are associated with children and childhood are 

impulsivity and sensation-seeking behavior (Zuckerman 1993). Children generally react 

based on their impulse, rather than rational judgment or consideration, and seek sensation 

as a way to satisfy their curiosity and need for exploration of their world (Harden and 

Tucker-Drob 2011). These characteristics often develop during childhood and 

adolescence, but are not limited to these phases, meaning that some individuals become 

more impulsive or seek sensation at very different stages in their life (Steinberg et al. 

2008). On average, individuals develop their impulsivity during their early childhood, 

while most develop their sensation-seeking behavior later in life, such as in adolescence. 

These examples demonstrate that the neurological processes, correlated with age, are the 

driving factors behind the development (cf. Maree 2021). 

 Some aspects of psychosocial development show promise in the 

entrepreneurship literature. For instance, some studies model the differences in 

psychosocial development among entrepreneurs as mental health problems that to some 

extent influence entrepreneurial performance (e.g., Wiklund, Tucker, and Marino 2017; 

Wiklund et al. 2020). Specifically, the impulsivity and sensation-seeking aspects of 

ADHD are shown to be helpful characteristics among entrepreneurs who often require 

fast and immediate actions to be more successful in business venturing. Other studies 

model the psychosocial development of entrepreneurs as the developmental bonding of 

the founders with their venture which is similar to parenthood (Cardon et al. 2005; Lahti 

et al. 2019). These studies aim to describe some aspects of psychosocial development 

among entrepreneurs, but they do not capture the complete phenomenon. 
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 This present study builds upon the theory of psychosocial development and 

models entrepreneurs as individuals who feature different characteristics of their 

development. This means that we look beyond the biological age and entrepreneurial 

experience of the entrepreneurs and focus on their mental developmental process instead. 

Entrepreneurs can therefore feature characteristics of children, adolescents, young adults, 

and so on, which follows the natural psychosocial development process of individuals 

who are growing up. This approach views entrepreneurs as individuals who are growing 

up with their ventures and feature characteristics of different psychosocial 

developmental phases. 

1.1.2 Temporal Self-Regulation Theory 

Prior research examines the Temporal Self-regulation Theory in the context of health 

and psychology (Hall and Fong 2007). Studies find that individuals who are better in 

self-regulation over time are more likely to eat healthy, engage in physical activity, and 

behave in desired ways (review Hall and Fong 2010; Hall and Fong 2015; Liddelow, 

Ferrier, and Mullan 2021). This theory of Temporal Self-Regulation posits that the 

individual is capable of self-regulating itself into the desired behaviors and takes into 

account the temporal aspect of their actions, i.e., the consequences over time. 

1.1.2.1 The Relevance of Temporal Self-Regulation 

In this study, we incorporate the Temporal Self-Regulation theory into our 

entrepreneurial setting. We theorize that entrepreneurs, who feature their own 

psychosocial developmental characteristics, also have a strong sense of temporal self-

regulation that supports their entrepreneurial journey. For instance, entrepreneurs need 

to set short- and long-term goals for themselves to achieve their entrepreneurial 
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objectives and self-regulate their own behavior to act in line of their pre-planned path 

(e.g., Baron, Mueller, and Wolfe 2016; O’Shea, Buckley, and Halbesleben 2017). 

Entrepreneurs must also be aware of the consequences of their actions on the well-being 

of the venture. Hence, this Temporal Self-Regulation theory is applicable and helpful in 

modeling the behavior of entrepreneurs. 

 This Temporal Self-Regulation theory is relevant in several ways. First, we 

know that adolescence is a time of heightened sensation-seeking and immature self-

regulation (Steinberg et al. 2018). By introducing self-regulation into the psychosocial 

developmental equation, we model the entrepreneurial behavior in a more realistic way. 

After all, if we argue that entrepreneurs develop themselves according to the 

psychosocial developmental process, then there must be some influence on their self-

regulation behavior because these two processes are interrelated (cf. Baldo, Harris, and 

Crandall 1975). Temporal Self-Regulation theory therefore provides an accurate view 

on our present theory on psychosocial development. 

 Second, the short- and long-term aspects of Temporal Self-Regulation have 

merit because it allows us to consider more dimensions that are related to the 

psychosocial development of entrepreneurs. For instance, there are entrepreneurs who 

are focused on fast and immediate action and entrepreneurs who are focused on the long-

term vision of their venture (e.g., Wiklund, Tucker, and Marino 2017; Baron, Mueller, 

and Wolfe 2016). This distinction makes the model more realistic in capturing these two 

aspects of entrepreneurs and therefore adds more depth to building the theory. On the 

one hand, entrepreneurs develop characteristics that are helpful for them to address their 

daily activities that require fast and immediate action, such as impulsivity and sensation-

seeking. This short-term focus is therefore pivotal to model this hands-on part of the 
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entrepreneurial journey. On the other hand, entrepreneurs develop and aim to realize 

their vision for their venture (Preller, Patzelt, and Breugst 2020). Such a long-term focus 

is essential for entrepreneurs who aim to change the world and achieve a high impact in 

society (Schumpeter 1942). This long-term aspect of entrepreneurship is therefore also 

an important part of theory building. 

1.1.2.2 The Role of Imaginativeness 

In addition to impulsivity and sensation-seeking, which are short-term focused 

characteristics, we theorize that entrepreneurs also feature long-term focused 

characteristics in the child and adolescent dimensions. Firstly, creativity and imagination 

are concepts that are typically associated with the child because the neurological 

development of creativity happens on average at the age of a young child. Entrepreneurs 

demonstrate creative imaginativeness when they generate innovative ideas and solve 

problems in unconventional and creative ways (Kier and McMullen 2018). 

Entrepreneurs also use their social imaginativeness to imagine how potential consumers 

will use their future products in the long-term and how their venture ideas will impact 

society in the long-term, which is in line with the psychosocial development theory of 

Erikson (1956). Furthermore, entrepreneurs use their practical imaginativeness to 

envision the long-term process of their entrepreneurial projects. Hence, we argue that 

imaginativeness as a construct, which features creative, social, and practical 

imaginativeness, is an entrepreneurial characteristic which focuses on the long-term and 

is typical for the psychosocial developmental process of a child. 
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1.1.2.3 The Importance of Personal Accountability 

Secondly, we argue that personal accountability is typically an adolescent characteristic 

that focuses on the long-term. After all, individuals learn about their personal 

accountability only during their adolescent years and beyond while they are a young 

adult. This characteristic fits the entrepreneurial setting because personal accountability 

is something that entrepreneurs demonstrate when they are dealing with their daily 

projects, social contacts, potential investors, and running their business ventures. 

Entrepreneurs feel personal accountable for their direct venture environment and also for 

the outcome and impact of the venture. We therefore theorize that personal 

accountability is an essential characteristic for entrepreneurs, typically an long-term 

focused, adolescent characteristic, which is more fully developed during young 

adulthood. 

1.1.3 The Psychosocial-Temporal-Self-Regulation Matrix 

The combination of psychosocial development and the Temporal Self-Regulation theory 

among entrepreneurs can be visualized in a 2 × 2 Matrix (Figure 1). This matrix features 

two sub-dimensions of psychosocial development, namely the child and young adult, 

and two sub-dimensions of Temporal Self-Regulation, the short- and long-term focus. 

These dimensions shape four characteristics: Sensation-seeking, personal accountability, 

impulsivity, and imaginativeness.  
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Figure 1.1. The Psychosocial-Temporal-Self-Regulation 2 ×  2 Matrix: This 
diagram shows four characteristics alongside the two axes of psychosocial 
development and Temporal Self-Regulation. Psychosocial development features 
the Child and Young Adult dimensions, while Temporal Self-Regulation features 
the short- and long-term dimensions. 

1.1.4 Developing Hypotheses 

In this study, we examine the effect of the four psychosocial and Temporal Self-

Regulation characteristics on the entrepreneurial self-efficacy and entrepreneurial 

orientation. We also measure the effect of the two latter constructs on entrepreneurial 

performance. 

1.1.4.1 The Link to Entrepreneurial Self-Efficacy 

Entrepreneurs distinguish themselves from conventional managers because of their 

entrepreneurial mindset and entrepreneurial self-efficacy (Chen, Greene, and Crick 

1998). Entrepreneurial self-efficacy is an important aspect in entrepreneurship because 

it measures the confidence that entrepreneurs have in their ability to identify new 

business opportunities, raise new funds, and create and commercialize new products or 
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developments (McGee et al. 2009; Weitzel et al. 2010). Prior research shows that 

entrepreneurial self-efficacy is driven by the cultural and institutional environment, firm 

characteristics, education and training, work experience, role models and mentors, and 

individual differences (Newman et al. 2019).  

Among the drivers of entrepreneurial self-efficacy, our study focuses on an 

aspect that concerns education and training, and individual differences. Specifically, 

personal accountability is a construct that is examined in an academic setting among 

adolescents but not yet in an entrepreneurial setting. This construct describes to what 

extent the individual feel accountable for its own actions and the consequences on others 

and the social environment (Mergler and Shield 2016). We theorize that entrepreneurs 

who are more personal accountable are those who are educated and trained to think more 

about the nature of their actions and the consequences of their actions on their venture 

and consumers in the market. Personal accountability in entrepreneurs may therefore 

lead to a better work-ethic and hence more confidence in their ability to evaluate business 

opportunities and conduct research on the creation and commercialization of new 

products and developments. We hence formulate the following hypothesis: 

H1: A higher level in personal accountability leads to a higher level in 

entrepreneurial self-efficacy. 

1.1.4.2 The Effect on Entrepreneurial Orientation 

The entrepreneurial mindset of entrepreneurs is shaped by their individual 

entrepreneurial orientation. Entrepreneurial orientation consists of three dimensions: 

Innovativeness, proactiveness, and risk-taking behavior (Bolton and Lane 2012). These 

dimensions are relevant to entrepreneurship because they determine the extent to which 

entrepreneurs (1) are capable of developing and creating novel products and services, (2) 
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are able to initiate action, engage in and act upon opportunities, and (3) take the risks to 

venture into business and realize their envisioned opportunities with their novel service 

or product. 

 Prior studies find that ADHD has a positive effect on entrepreneurship (e.g., 

Wiklund, Tucker, Marino 2017). In particular, researchers find that impulsivity has a 

significant effect on entrepreneurial performance. Impulsivity in entrepreneurship can 

be advantageous because this trait may lead entrepreneurs to avoiding overthinking or 

overanalyzing their decisions, and take fast and immediate action, which is important in 

entrepreneurship (Lerner, Hunt, and Dimov 2018). Impulsivity is also one part of a dual 

systems model that influences risk-taking behavior (Shulman et al. 2016). Since the 

entrepreneurial mindset and orientation involves proactiveness and risk-taking behavior, 

we posit the following hypothesis: 

H2: A higher level of impulsivity leads to a higher level of entrepreneurial 

orientation. 

Furthermore, impulsivity shows an interdependence with sensation-seeking behavior 

among individuals (Shulman et al. 2016). Sensation-seeking individuals typically 

actively chase after their personal interests and these interests cause a psychological 

sensation when obtained or achieved (Zuckerman 1993; Zuckerman et al. 1993). We 

theorize that entrepreneurs seek sensation in their entrepreneurial projects and endeavors, 

aiming to fulfill their sense of exploration and exploitation of exciting opportunities. This 

sensation-seeking behavior may incentivize entrepreneurs to chase after innovative 

projects and become more risk-taking to achieve their goals. Hence, we posit the 

following hypothesis: 
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H3: A higher level of sensation-seeking leads to a higher level of 

entrepreneurial orientation. 

Additionally, imaginativeness shows to be helpful in generating novel business ideas and 

conjuring hypothetical situations as if they were real (Kier and McMullen 2018). We 

theorize that his construct, which consists of creative, social, and practical 

imaginativeness, may have a positive effect on the entrepreneurial orientation of 

entrepreneurs. After all, creative imaginativeness is a characteristic that allows 

entrepreneurs to be more creative in solving problems and address complex problems. 

This creativity may therefore lead entrepreneurs to introduce innovative ideas or novel 

ways of solving society’s problems. Also, practical imaginativeness is helpful in 

managing projects because entrepreneurs can anticipate on the multiple ways how 

projects can develop themselves and can therefore better prepare and act upon potential 

problems. This ability to anticipate may increase the proactiveness and the risk-taking 

behavior because entrepreneurs can a priori imagine ways to deal with the problems that 

may arise. Hence, we posit the following hypothesis: 

H4: A higher level of imaginativeness leads to a higher level of 

entrepreneurial orientation. 

1.1.4.3 Drivers of Entrepreneurial Performance 

Prior research shows that entrepreneurial self-efficacy and entrepreneurial orientation 

have a long-term, positive effect on entrepreneurial performance (McGee and Peterson 

2019). The literature is consistent about the positive effect of entrepreneurial self-

efficacy on entrepreneurial performance and firm performance (Miao, Qian, and Ma 

2017). Indeed, entrepreneurial self-efficacy predicts a higher performance because 

entrepreneurs are willing to put greater investments of personal funds in their ventures, 
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are willing to work more hours, have higher goals and commitment to their goals, and 

have more passion for inventing and developing their ventures (Cassar and Friedman 

2009; Trevelyan 2011; Cardon and Kirk 2015). There are however conditions that may 

cause entrepreneurial self-efficacy to have a negative effect on performance, such as high 

optimism and low environmental dynamism (Hmieleski and Baron 2008), but overall, 

we expect a positive relationship between entrepreneurial self-efficacy and 

entrepreneurial performance. We hence posit the following hypothesis: 

H5: A higher level of entrepreneurial self-efficacy leads to a higher level 

of entrepreneurial performance. 

Regarding the effect of entrepreneurial orientation on entrepreneurial performance, the 

literature finds that this relationship is sustainable over time (Wiklund 1999). Indeed, 

many studies and meta-analyses find that there is a positive effect of entrepreneurial 

orientation on entrepreneurial performance or firm success (Wiklund and Shepherd 2003; 

Hughes and Morgan 2007; Wang 2008; Rauch et al. 2009; Ferreira, Coelho, and 

Moutinho 2020). The rationale behind this relationship is that entrepreneurs who 

demonstrate higher levels of innovativeness, proactiveness, and risk-taking behavior are 

likely to introduce novel and innovative ways to solve problems and take the initiative 

to put their thoughts into action. Of course, this relationship between entrepreneurial 

orientation and entrepreneurial performance is contingent on factors such as having 

sufficient capital (Wiklund and Shepherd 2005). We expect the following relationship: 

H6: A higher level of entrepreneurial orientation leads to a higher level of 

entrepreneurial performance. 
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1.1.5 Instruments: Personality and Parental Influences 

Prior research in psychology finds that the individual personality and parental influences 

have an effect on factors such as sensation-seeking behavior, personal accountability, 

impulsivity, and imaginativeness. In this present study, we take into account these 

personality and parental influences to ensure that our theoretical framework is complete 

and accurate in nature. 

Regarding parental influences, we theorize that sensation-seeking behavior is 

correlated with parental encouragement. Prior studies show that parental encouragement 

has a positive effect on the motivation and initiative-taking among adolescents (Chabra 

and Kumari 2011; Chen and Li 2012). We therefore theorize that there is a correlation 

between entrepreneurs who were encouraged and their initiative-taking behavior to seek 

sensation. 

Furthermore, prior studies find that autonomy-supportive behavior of teachers 

have a positive effect on motivation among students (Williams and Deci 1996; Reeve, 

Bolt, and Cai 1999; Furtak and Kunter 2012). In combination with parental 

permissiveness in the younger years (cf. Buri 1991), entrepreneurs may be likely to 

develop their personal accountability because they were permitted to act with full 

autonomy. We therefore theorize that the combination of permissive and autonomy-

supportive parenting, i.e., autonomy-oriented parenting, is correlated with the 

development of personal accountability among entrepreneurs. 

Regarding individual personality, we expect that neuroticism is correlated with 

impulsivity (cf. Lee-Winn et al. 2016). We expect that entrepreneurs who score high on 

the neuroticism scale are also likely to act more impulsively. We also expect that 
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extraversion is correlated with social imaginativeness of entrepreneurs because 

extraverts are likely to have experience with engaging with others in a social setting and 

are thus more capable of imagining how others would feel and use their potential 

products. 

1.1.6 Theoretical Framework 

Figure 1.2 shows the theoretical framework of this study. We develop our theory based 

on the psychological development of entrepreneurs and the Temporal Self-Regulation 

theory. We hypothesize that these corresponding characteristics that follow from our 

theory have an effect on entrepreneurial self-efficacy and entrepreneurial orientation. In 

turn, these two latter construct have a positive effect on the entrepreneurial performance. 

 
Figure 1.2. The Theoretical Framework: According to our psychosocial development and 
Temporal Self-Regulation theory, we study four main characteristics: (1) personal 
accountability, (2) impulsivity, (3) sensation-seeking, and (4) imaginativeness. We theorize that 
these dimensions have a positive effect on entrepreneurial self-efficacy and entrepreneurial 
orientation. And in turn, these two constructs have a positive effect on entrepreneurial 
performance. We also use autonomy-oriented parenting, neuroticism, parental encouragement, 
and extraversion as instrumental variables. 
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1.2 Methods 

This section elaborates on the study design, variable measurements, and empirical 

analysis. Our study collects data from entrepreneurs using an online survey. We analyze 

the data using a Structural Equation Modeling approach with Model Implied 

Instrumental Variables and a Two-Stage Least Squares estimation (SEMMIIV-2SLS) 

(Bollen 2019). This approach allows us to reduce the likelihood of a common method 

bias and to address a potential endogeneity bias. 

1.2.1 Study Design 

In this study, we use a single online survey to collect data from entrepreneurs. Our 

questionnaire uses multi-item questions to measure the theoretical constructs (Appendix 

A). This study uses a 7-point Likert scale to measure the dependent, independent, 

instrumental, and control variables. In our survey, we present the questions to the 

participants in a randomized order. This ex ante procedural design aims to reduce the 

order effect and thus the likelihood of a common method bias (Podsakoff et al. 2003; 

Chang, Van Witteloostuijn, and Eden 2010). 

Furthermore, we empirically model the theoretical constructs as latent variables 

and use a two-stage Least Squares method to estimate the model parameters. This two-

stage method with instrumental variables uses relative stable factors in the first stage 

estimation, such as personality and factual variables, to capture a part of the variance. 

By doing so, this ex post approach is designed to reduce the common method bias and 

also address a potential endogeneity bias in the second stage of the estimation (Podsakoff, 

Mackenzie, and Podsakoff 2012). 
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1.2.2 Variable Measurements 

1.2.2.1 The dependent variable 

This study measures entrepreneurial performance using a shortened 5-item scale adopted 

from Wiklund and Shepherd (2003). We consider the five most relevant items to answer 

our research question: sales growth, revenue growth, growth in number of employees, 

product/service quality, and customer satisfaction. 

1.2.2.2 The independent variables 

This study measures personal accountability using a 9-item scale developed by Mergler 

and Shield (2016), impulsivity and sensation-seeking using a 19-item scale (Zuckerman 

1993), and imaginativeness using a 18-item scale (Kier and McMullen 2018). 

 This study measures individual entrepreneurial orientation using a 10-item 

scale developed by Bolton and Lane (2012). This scale features three sub-dimensions: 

(1) risk-taking, (2) innovativeness, and (3) proactiveness. This study also measures 

entrepreneurial self-efficacy using a 6-item scale developed by Weitzel et al. (2010). 

  1.2.2.3 Instrumental variables 

This study develops a novel 3-item scale of ‘Autonomy-Oriented Parenting’ by adapting 

previous existing scales (Buri 1991; Williams and Deci 1996). By doing so, we propose 

a short scale that is fit for entrepreneurial research. This study also uses an adapted 3-

item ‘Parental encouragement’ scale from Wong et al. (2019) and the two 6-item scales 

to measure ‘Neuroticism’ and ‘Extraversion’ (Eysenck 1958).  

In this study, we use these variables as instrumental variables. We select these 

variables based on two criteria, namely that they are (1) correlated with the independent 

variables and (2) uncorrelated with the dependent variables. We argue that parental 
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influence and personality are fixed factors, not influenced by the model, and are 

correlated with the psychosocial characteristics, while uncorrelated to entrepreneurial 

orientation and self-efficacy. Section 3.3 explains this instrumental variable approach in 

more detail. 

  1.2.2.4 Control variables 

Finally, this study also uses age, gender, and years of entrepreneurial experience as 

control variables. 

1.2.3 Empirical Estimation 

Our study uses a SEMMIIV-2SLS method to estimate the model parameters. Figure 1.3 

shows the empirical model. 

 

Figure 1.3. The Empirical Model: This model features four instrumental variables: 
Autonomy-Oriented Parenting, Neuroticism, Parental Encouragement, and 
Extraversion (boxes). There are four latent independent variables: Personal 
Accountability, Impulsivity, Sensation-Seeking, and Imaginativeness (circles), two 
latent mediating variables: Entrepreneurial Self-Efficacy, Orientation, and one latent 
dependent variable: Entrepreneurial Performance (circles). We use the following 
control variables: Years of Entrepreneurial Experience, demeaned Age, demeaned 
Age2, and Gender. 
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The estimation procedure consists of two stages. In the first stage, we first use the 

instrumental variables 𝑍𝑍𝑖𝑖 to estimate the following equations: 

(1.1) 𝑋𝑋�𝑖𝑖 = 𝛾𝛾0𝑖𝑖 + 𝛾𝛾1𝑖𝑖𝑍𝑍𝑖𝑖 + 𝜀𝜀0𝑖𝑖 , where i = 1, 2, 3, 4 

where we obtain the predicted values of the independent variables: personal 

accountability 𝑋𝑋�1, impulsivity 𝑋𝑋�2, sensation-seeking 𝑋𝑋�3, and imaginativeness 𝑋𝑋�4. 

In the second stage, we estimate the model parameters of the complete model 

using the predicted values of the first stage instrumental variable estimation. We use the 

following specification: 

(1.2) Entrepreneurial Self-Efficacy = 𝛽𝛽01 + 𝛽𝛽11𝑋𝑋�1 + 𝜀𝜀1 

(1.3) Entrepreneurial Orientation = 𝛽𝛽02 + 𝛽𝛽12𝑋𝑋�2 +  𝛽𝛽22𝑋𝑋�3 + 𝛽𝛽32𝑋𝑋�4 + 𝜀𝜀2 

(1.4) Entrepreneurial Performance = 𝛽𝛽03 +  𝛽𝛽13 Entrepreneurial Self-Efficacy 

+ 𝛽𝛽23 Entrepreneurial Orientation + 𝛽𝛽33 Years of Entrepreneurial 

Experience  + 𝛽𝛽43 𝐴𝐴𝐴𝐴𝐴𝐴 + 𝛽𝛽53 𝐴𝐴𝐴𝐴𝐴𝐴2+ 𝛽𝛽63 𝐹𝐹𝐴𝐴𝐹𝐹𝐹𝐹𝐹𝐹𝐴𝐴 +𝜀𝜀3 

We subtract the mean of the variables Age and Age2 such that we can properly 

interpret these variables in the results. 
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1.3  Data 

This study collects data from Prolific9. In total, the sample consists of n = 1032 valid 

responses from respondents, who are all active entrepreneurs.  

Prolific is an online platform that provides a subject pool for researchers (Palan 

and Schitter 2018). This platform recruits and screens participants around the world to 

participate in research related tasks such as experiments and surveys. Researchers can 

sign up to Prolific to get access to this large pool of more than 10,000 participants. For 

this study, Prolific pre-screens participants that are currently active entrepreneurs and 

ask them to participate in our online survey. Specifically, the participants are asked 

whether they currently own a business or are active running their own business. We also 

implement a contingent question in our own survey in which we explicitly ask 

participants to answer about their current employment status. We consider responses to 

be valid if the participants answer that they are currently own or run their own businesses 

as active entrepreneurs on both occasions, at Prolific and in our survey. 

  

 
9 https://www.prolific.co/ 



 35 

1.4 Results 

This section presents the results. We first examine the descriptive statistics of the data 

and then the parameter estimates of the SEMMIIV-2SLS model. 

1.4.1 Descriptive Statistics 

This study collects data of 1032 entrepreneurs. The gender distribution of this sample is 

408 (39.6%) males and 624 (60.4%) females. Figure B.1 shows a world map with the 37 

countries where the active entrepreneurs are operational (Appendix B). Figure B.2 shows 

the entrepreneurs’ gender distribution across age groups. There are more female 

entrepreneurs in each age group, except in the group of 25 to 31 years. Figure B.3 shows 

the entrepreneurs’ gender distribution and years of entrepreneurial experience. There is 

a higher percentage of females who have 0 to 2 years of entrepreneurial experience, while 

there is a higher percentage of males who have 3 to 5 or more years of experience.  

Table 1.1 shows the descriptive statistics of the variables: the mean, median, 

standard deviation, and the minimum and maximum values of the variables. The average 

age of the entrepreneurs is 29.95 with a standard deviation of 9.19 years. The youngest 

entrepreneur is 18 years old, while the oldest is 79. The average years of entrepreneurial 

experience is 4.23 with a standard deviation of 5.11. The entrepreneurs in this sample 

are therefore relatively young and have a few years of entrepreneurial experience. 

 The entrepreneurs also show a high level of extraversion 4.94 on average. The 

standard deviation 1.49 is also relatively high. So while most entrepreneurs are relatively 

extravert, there are also some that are relatively introverted. The entrepreneurs also show 

moderate levels of impulsivity 4.20, neuroticism 4.43, and sensation-seeking 4.16 on 

average but the standard deviations are relatively high with 1.55, 1.78, and 1.76, 
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respectively, indicating that there is a high degree of individual differences in the sample 

with regards to their entrepreneurial personality. 

Table 1.1. Descriptive Statistics of the Variables 
 Mean Median Std. Min. Max. 

Age 29.95 27 9.19 18 79 
Female 0.62 1 0.51 0 1 

Years of Entrepreneurial Experience 4.23 3 5.11 0 70 

Autonomy-Oriented Parenting 4.32 4.67 1.93 1.00 7.00 
Extraversion 4.94 5.17 1.49 1.00 7.00 

     Imaginativeness 3.45 (0.039) - 0.75 (0.054) - - 

Imaginativeness – Creative 5.56 5.83 1.32 1.00 7.00 
Imaginativeness – Social 5.58 6.00 1.21 1.00 7.00 

Imaginativeness – Practical 5.49 5.83 1.16 1.00 7.00 

Impulsivity 4.20 4.38 1.55 1.00 7.00 

Neuroticism 4.43 4.83 1.78 1.00 7.00 

Parental Encouragement 5.12 5.67 1.77 1.00 7.00 

Personal Accountability 6.06 6.11 1.00 1.44 7.00 

     Entrepreneurial Orientation 3.32 (0.039) - 0.53 (0.038) - - 
Entr. Orientation – Innovativeness 5.23 5.25 1.30 1.00 7.00 
Entr. Orientation – Proactiveness 5.72 6.00 1.12 1.00 7.00 
Entr. Orientation – Risk-Taking 5.15 5.33 1.35 1.00 7.00 

Entrepreneurial Performance 4.60 4.60 1.36 1.00 7.00 

Entrepreneurial Self-Efficacy 5.63 5.83 1.22 1.00 7.00 
Sensation-Seeking 4.16 4.45 1.76 1.00 7.00 

This Table shows mean, median, standard deviation, minimum and maximum values of the observed variables. 
The estimated mean and standard deviation of the latent variables are shown in cursive. 
 
 Also, the entrepreneurs show a high average level of creative 5.56, social 5.58, 

and practical imaginativeness 5.49, indicating that entrepreneurs in general might 

demonstrate high degrees of this trait. The relatively low standard deviations also 

indicate that the individual differences across these individuals are relatively low. After 

all, entrepreneurs need their imaginative capabilities to introduce novel and innovative 

venture ideas. 
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 When it comes to parental influences, the entrepreneurs experience a high level 

of parental encouragement 5.12 and a moderate level of autonomy-oriented parenting 

4.32. The standard deviations, 1.77 and 1.93, respectively, show that there is a high 

degree of individual differences among the entrepreneurs. The parental influences thus 

vary among entrepreneurs. 

 In terms of entrepreneurial orientation, the entrepreneurs demonstrate a high 

level of innovativeness 5.23, proactiveness 5.72, and risk-taking behavior 5.15. The 

standard deviations are also relatively low. This sample’s entrepreneurs do not show 

large individual differences among each other when it comes to being oriented toward 

entrepreneurship. 

 The average entrepreneurial performance 4.60 is also moderately high, 

indicating that the entrepreneurs do outperform their competitors to some degree. The 

standard deviation 1.36 indicates that there are some individual differences across the 

sample, but most entrepreneurs experience similar results in their performance. On 

average, the entrepreneurs show high levels of entrepreneurial self-efficacy 5.63. The 

entrepreneurs therefore feel confident about their abilities and skills. 

Table 1.2 shows the correlation matrix of the latent variables. The correlations 

of this table are constructed by performing a confirmatory factor analysis (CFA) of the 

survey items. Appendix A shows the CFA factor loadings of the measured items. In 

particular, the novel constructed variable Autonomy-Oriented Parenting shows two 

items above 0.65 and one item below that value, indicating that this measure requires 

future refinements to accurately measure the underlying construct. 
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Table 1.2. Correlation Matrix of the Latent Variables 
 EO EP ESE Extra Imag Imp Neur PE PAO PA SS 

E. Orientation 1           

E. Performance 0.330 1          

E. Self-Efficacy 0.706 0.410 1         

Extraversion 0.731 0.328 0.656 1        

Imaginativeness 0.834 0.259 0.639 0.557 1       

Impulsivity 0.175 (0.013) 0.093 0.331 (0.002) 1      

Neuroticism (0.044) (0.087) (0.030) (0.089) (0.015) 0.345 1     

P. Encouragement 0.256 0.141 0.276 0.358 0.232 0.006 (0.056) 1    

P. AO 0.132 0.146 0.103 0.192 0.100 0.080 (0.088) 0.501 1   

P. Accountability 0.641 0.266 0.552 0.501 0.664 (0.170) (0.091) 0.293 0.147 1  

S. Seeking 0.367 0.029 0.192 0.385 0.200 0.767 0.257 0.072 0.135 0.007 1 

Negative correlations are shown between parentheses. Note: P.AO stands for Parenting: Autonomy-Oriented. 

Entrepreneurial Orientation shows a high correlation of 0.834 with Imaginativeness. This 

correlation is in line with the expectations of the present theoretical framework. 

Entrepreneurial Orientation is also highly correlated with the variables Entrepreneurial 

Self-Efficacy 0.706, Extraversion 0.731, and Personal Accountability 0.641, which may 

indicate that these traits are typical for entrepreneurs with a high level of entrepreneurial 

orientation.  

Entrepreneurial Performance shows low correlation values with all variables in 

the analysis. This result indicates that further analysis is needed to find stronger evidence 

for variables that may lead to higher entrepreneurial performance. Entrepreneurial Self-

Efficacy shows moderately high correlations with Extraversion 0.656 and 

Imaginativeness 0.639. This may indicate that entrepreneurs with such traits are likely 

to have higher level of self-efficacy. 
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 Extraversion has a correlation of 0.557 with Imaginativeness, which indicate 

that there may be a relationship between extraversion and the imaginativeness among 

entrepreneurs. Imaginativeness has a high correlation of 0.664 with Personal 

Accountability. This correlation indicates that entrepreneurs with high imaginativeness 

may also demonstrate high levels of personal accountability. Though this result should 

be investigated further with more rigorous statistical methods to provide evidence of this 

relationship. 

Finally, Impulsivity shows a high correlation of 0.767 with Sensation-Seeking. 

This correlation is consistent with the theory that impulsivity and sensation-seeking are 

traits that are often related and expressed among individuals (Zuckerman 1993; Harden 

and Tucker-Drob 2011). 

1.4.2 Parameter Estimates 

Figure 1.4 shows the parameter estimates of the SEMMIIV-2SLS model. The standard 

errors are shown between parentheses, while the asterisks indicate the statistical 

significance. Three asterisks indicate a significance level of 1%, while two asterisks 

indicate a significance level of 5%. In this subsection, we first discuss the results of the 

instrumental analysis in the first stage of the estimation, and then the independent and 

control variables analysis in the second stage. 

In the first stage of estimation, the instrumental variable Autonomy-Oriented 

Parenting 0.037 (0.018) (p = 0.031) has a significant, positive effect on Personal 

Accountability with a significance level of 5%. This means that autonomy-oriented 

parenting has a positive influence on the development of personal accountability in 

entrepreneurs. 
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Figure 1.4. The Parameter Estimates: This figure shows the parameter estimates with standard 
errors between parentheses. The asterisks indicate the significance level of the coefficients. Three 
asterisks indicate a significance on a level of 1%, while two asterisks indicate a significance on a 
level of 5%. 
 
The personality traits Neuroticism 0.215 (p < 0.001) and Extraversion 0.411 (p < 0.001) 

have a significant, positive effect on Impulsivity and Imaginativeness, respectively, with 

a significance level of 1%. This result indicates that the presence of neuroticism leads to 

a higher level of impulsivity in entrepreneurs. Also, entrepreneurs who are more 

extravert demonstrate higher levels of imaginativeness on average. 

 Parental encouragement does not have a significant effect on sensation-seeking 

behavior in entrepreneurs. This means that there is no evidence that there is a relationship 

between parental encouragement and the tendency to seek sensations in entrepreneurs. 

 In the second stage of the estimation, there is a significant, positive effect of 

Personal Accountability 1.200 (p < 0.001) on Entrepreneurial Self-Efficacy with a 

significance level of 1%. This result means that entrepreneurs who show a higher level 

of personal accountability also demonstrate a higher level of entrepreneurial self-efficacy. 

There is hence statistical support for hypothesis H1.  
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There is however no significant effect of Impulsivity and Sensation-Seeking 

behavior on Entrepreneurial Orientation. This means that there is no statistical evidence 

that a higher level of impulsivity or sensation-seeking in entrepreneurs lead to higher 

levels of entrepreneurial orientation in terms of innovation, risk-taking behavior, or 

proactiveness. These results therefore do not show support for hypotheses H2 and H3.  

Furthermore, there is a significant, positive effect of Imaginativeness 0.524 (p 

< 0.001) on Entrepreneurial Orientation. This result indicates that entrepreneurs who 

show a higher level of creative, social, and practical imaginativeness also show a higher 

level of entrepreneurial orientation in terms of innovation, risk-taking behavior, and 

proactiveness. There is hence statistical support for hypothesis H4.  

 Entrepreneurial Self-Efficacy 0.650 (p < 0.001) has a significant, positive effect 

on Entrepreneurial Performance with a significance level of 1%. This result means that 

entrepreneurs with a higher level of entrepreneurial self-efficacy also have a higher level 

of entrepreneurial performance. This result hence provides statistical support for 

hypothesis H5.  

There is however no statistical evidence that Entrepreneurial Orientation has a 

significant effect on Entrepreneurial Performance. This result means that there is no 

evidence that entrepreneurs with a higher level of entrepreneurial orientation, i.e., 

innovation, risk-taking behavior, and proactiveness, also have higher levels of 

entrepreneurial performance. There is hence no support for hypothesis H6. 

Finally, this analysis includes the control variables Years of Entrepreneurial 

Experience, demeaned Age, demeaned Age2, and Gender (measured as a Female dummy 

variable). The variable Years of Entrepreneurial Experience has a positive effect on 

entrepreneurial performance, 0.022 (0.013) (p = 0.090), which is marginally significant 
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with a significance level of 10 percent. The remainder of the control variables do not 

have a statistically significant effect on Entrepreneurial Performance. The age and 

gender of the entrepreneurs also do not play a role in their entrepreneurial performance. 

Hence, there is statistical evidence that age indeed does not play a determining role if we 

account for the psychosocial development and Temporal Self-Regulation dimensions of 

entrepreneurs. 

1.4.3 Complementary Analyses: Age and Endogeneity 

Appendix C shows two alternative single-stage models. First, Figure C.1 shows the 

results of a model that does not contain psychosocial development variables. These 

results are similar to prior studies in which age has a significant effect on the 

entrepreneurial performance. As the Figure shows, we also find that age has an inverted 

U-shape effect on the performance, i.e., -0.001 (0.000) (p = 0.072), if we do not account 

for the psychosocial development of entrepreneurs. 

Second, Figure C.2 shows the results of a model which models the instruments 

as control variables. This single-stage estimation produces lower standard errors because 

of the higher estimation efficiency compared to a two-stage approach. However, this 

alternative model does not account for the model’s endogeneity, which causes biases in 

the parameter estimates. For instance, these differences are apparent in the effect of 

sensation-seeking on entrepreneurial orientation, where the alternative model estimates 

the effect to be 0.070 (0.027), instead of 0.039 (0.101) when accounted for endogeneity. 

This upward endogeneity bias is also apparent in the effect of entrepreneurial orientation 

on entrepreneurial performance, where the effect is 0.211 (0.096) instead of -0.123 

(0.077).  
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Additionally, this alternative model also shows signs of downward endogeneity 

bias because the estimated effect of imaginativeness on entrepreneurial orientation is 

0.471 (0.048), opposed to 0.524 (0.059) when accounted for endogeneity. Similarly, the 

effect of entrepreneurial self-efficacy is also underestimated by the alternative model, 

which is 0.592 (0.067), opposed to 0.650 (0.071) in the model which accounts for 

endogeneity. Therefore, a conventional single-stage model which does not account for 

endogeneity leads to these up- and downward biases. Paired with smaller standard errors, 

the biased results may lead to false significant results. 

In sum, there is hence merit in using this present two-stage approach with 

psychosocial development variables and instrumental variables to account for 

endogeneity biases to produce more accurate results. 
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1.5 Discussion 

Our present study contributes to the existing literature by measuring entrepreneurial 

characteristics along the dimensions of psychosocial development and Temporal Self-

Regulation. We develop a matrix that features the characteristics: Personal 

accountability, impulsivity, sensation-seeking, and imaginativeness. We then examine 

the effect of these characteristics on entrepreneurial self-efficacy, entrepreneurial 

orientation, and entrepreneurial performance (McGee et al. 2009; Rauch et al. 2009). We 

present a complete theoretical framework and use a rigorous instrumental variable 

approach to test the drivers of entrepreneurial performance. 

1.5.1 Findings 

This present study has several novel findings. The present instrumental variable two-

stage method has merit because we accurately measure the effects of fixed parental 

experiences and personality traits on the independent variables. The positive effect of 

autonomy-oriented parenting on personal accountability is a novel finding (cf. Wong et 

al. 2019). Even though the effect size is small, there is indication that there is merit for 

parents to engage in autonomy-oriented parenting to stimulate higher levels of personal 

accountability among individuals. The personality traits neuroticism and extraversion 

also show positive effect on impulsivity and imaginativeness, respectively. These 

findings also contribute to existing studies that examine impulsivity among 

entrepreneurs (Wiklund, Hatak, and Marino 2017) and the role of personality traits in 

imaginativeness among entrepreneurs (Kier and McMullen 2018). 

There is a positive relationship between personal accountability and 

entrepreneurial self-efficacy. This finding is in line with educational studies that find that 
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personal accountability leads to higher academic achievements (Mergler and Shield 

2016). In this present study, we find that this trait also leads to higher levels of self-

efficacy among entrepreneurs. This study also finds a positive relationship between 

entrepreneurial self-efficacy and entrepreneurial performance. This finding is consistent 

with the literature (McGee et al. 2009). 

A higher level of impulsivity or sensation-seeking behavior does not lead to a 

higher level of entrepreneurial orientation, i.e., innovation, proactiveness, and risk-

taking behavior. This finding is in contrast with recent finding that impulsivity has a 

positive effect on entrepreneurship (Wiklund, Hatak, and Marino 2017; Hatak et al. 

2021). This contrast may be because impulsivity is a multi-faceted construct, which, on 

the one hand, can manifest among entrepreneurs into action-oriented qualities or, on the 

other hand, into the lack of careful planning or proper assessments of risk. The latter 

explanation is consistent with the findings of our present study. Furthermore, sensation-

seeking behavior is related to risk appraisal and risk-taking behavior (Horvath and 

Zuckerman 1993). Entrepreneurs who are more sensation-seeking are therefore more 

likely to engage in risk-taking behavior, which is a part of entrepreneurial orientation. 

However, this study examines entrepreneurial orientation as a multi-dimensional 

construct, which also includes innovativeness and proactiveness. Our study therefore 

shows that sensation-seeking behavior in entrepreneurs are not predictive of their 

entrepreneurial orientation. 

Our study finds that a higher level of imaginativeness leads to a higher level of 

entrepreneurial orientation. This finding extends the scope of imaginativeness in terms 

of being well applicable to the entrepreneurial setting beyond merely idea generation in 

nascent ventures (cf. Kier and McMullen 2018). This construct proves to also be valid 
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among active entrepreneurs who engage in the daily entrepreneurial process and 

activities that require innovativeness, proactiveness, and risk-taking behavior. 

Also, a higher level of entrepreneurial orientation does not lead to a higher level 

of entrepreneurial performance. This finding is in contrast with the findings of prior 

studies and meta-analyses (e.g., Wiklund 1999; Rauch et al. 2009). We can explain the 

contrasting findings in three ways. First, entrepreneurial orientation alone is not 

sufficient to increase performance because entrepreneurs require other factors such as 

sufficient capital (Wiklund and Shepherd 2005), which may be the case in our current 

sample. Second, our study uses a model implied instrumental variable approach, which 

is different from the methods used in prior studies. Appendix C shows alternative results 

that are consistent with prior studies but we argue that accounting for endogeneity is 

crucial. Third, entrepreneurial orientation may be a much needed trait among 

entrepreneurs to achieve success in absolute terms, but is perhaps not the deciding factor 

in outperforming competitors, which we measure as entrepreneurial performance in our 

study. 

Finally, we do not find a significant effect of age on entrepreneurial 

performance if we take into account the psychosocial development and Temporal Self-

Regulation dimensions. This finding contributes to the ongoing conversation about 

whether age plays an important role in entrepreneurship (Zhao et al. 2021). We find that 

imaginativeness and personal accountability are more predictive of the entrepreneurial 

self-efficacy and entrepreneurial orientation, and thus play a more important role in 

entrepreneurship than age. 
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1.5.2 Implications 

The findings are practically relevant for several reasons. Parents may want to consider 

to engage in autonomy-oriented parenting if they aim to raise their children who develop 

higher levels of personal accountability. Personal accountability is a trait that benefits 

every individual, but specifically proves to be beneficial for entrepreneurial self-efficacy 

among entrepreneurs. In such a case, it is not the biological age that matters but the 

psychosocial development that plays a key role.  

Educators from educational institutions, such as high schools and universities, 

may consider to promote personal accountability among students and engage students in 

developing their creative, social, and practical imaginativeness. These two traits prove 

to be beneficial for entrepreneurial self-efficacy and entrepreneurial orientation, and can 

greatly benefit students who have entrepreneurial intentions. Specifically, educators can 

design their curriculum that encourages personal accountability through ‘educational 

autonomy’. For instance, students may be allowed to decide their own topics of learning 

or may take control of and manage their own projects without strict, micro-managing 

supervision.  

Active entrepreneurs, managers of entrepreneurial teams, and investors can also 

use our findings to inform themselves about the beneficial effects of personal 

accountability and imaginativeness on the entrepreneurial process of entrepreneurs. 

Mentors of entrepreneurs can promote creative imaginativeness by encouraging 

entrepreneurs to think creatively and to generate unconventional, innovative ideas. 

Entrepreneurs can also train their social imaginativeness by imagining how their 

business partners, investors, or consumers may think of their current entrepreneurial 
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offerings. Entrepreneurs can also develop their practical imaginativeness to better 

manage their projects and anticipate on potential future paths for their ventures.  

1.5.3 Limitations and Future Research 

Our present study collects data from active entrepreneurs using a survey. These available 

data of entrepreneurs are self-reported measures and are therefore potentially biased and 

less reliable than observed data. Despite the limitations, our present study design and 

methods already account for potential common method bias and endogeneity. If 

available however, the data can be improved by using observed data for entrepreneurial 

performance, rather than using an adapted self-report measure of Wiklund and Shepherd 

(2003). 

 The current study sample is collected in a cross-sectional fashion, namely at 

one point in time. During our brief data collection period, there were substantially more 

participants from South Africa (48.6%) in our sample. This may have influenced our 

results due to an overrepresentation within our internationally oriented sample. However, 

preliminary analyses have indicated that there are no significant differences between the 

sample from South Africa and other countries. Also, our sample features more female 

entrepreneurs than male entrepreneurs. This statistic is also different than the general 

population of entrepreneurs, which is predominantly male, but does not have a 

significant influence. After all, our analysis shows that there is no statistically significant 

difference between male and female entrepreneurs.  

 We also did not find a significant effect of entrepreneurial orientation on 

performance, contrasting prior findings in the literature. Our present data collection 

occurred during the pandemic in the period of 2020 to 2021. This global public health 
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crisis may have affected our data collection because we collect data from 37 countries 

around the world. Specifically, this crisis may have influenced the measurement of 

entrepreneurial performance because the survey asks the entrepreneurs to report their 

relative outperformance compared to their competitors. It may be the case that it was less 

likely to outperform competitors during the pandemic. 

 Our present instrumental variable approach uses parental and personality 

variables and instruments because they measure the fixed effects of entrepreneurs that 

are not related to the model. We specifically choose for autonomy-oriented parenting, 

parental encouragement, extraversion and neuroticism because of prior established 

literature. However, deciding on specific instrumental variables is more of an art than a 

science. Future research can explore other instruments that have a relatively high 

correlation with the independent variables and relatively low correlation with the 

dependent variable. 

Future research can explore the more specific pathways of creative, social, and 

practical imaginativeness on the innovativeness, proactiveness, and risk-taking behavior 

of entrepreneurial orientation. In this study, we only measure one pathway, namely the 

effect of imaginativeness on entrepreneurial orientation, but there is merit to estimate the 

specific effects of the sub-dimensions of imaginativeness on sub-dimensions of 

entrepreneurial orientation. Researchers can also further examine and build the theory of 

the psychosocial development and Temporal Self-Regulation. There is much more to 

explore if we think beyond the biological age and other measurements and dive deeper 

into the psychosocial and neurological measurements in entrepreneurship. 
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1.6 Conclusion 

The phenomenon of ‘ageism’ is caused by our common misconception about age in 

entrepreneurship. This present study contributes to existing literature by revealing that 

the psychosocial development of entrepreneurs and their Temporal Self-Regulation drive 

entrepreneurial self-efficacy and entrepreneurial orientation. Specifically, personal 

accountability leads to higher levels of entrepreneurial self-efficacy, and imaginativeness 

leads to higher levels of entrepreneurial orientation. It is hence important for 

entrepreneurs to develop their personal accountability, while staying ‘young at heart’. 

There is merit for entrepreneurs to measure personal accountability and imaginativeness 

as personal traits. In our study, we find that the psychosocial development of 

entrepreneurs is a key driver of the entrepreneurial process and not the biological age, 

and by doing so, we hopefully rectify the misconception and stigma of entrepreneurs 

who are too old to engage in business venturing. 
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Appendix A: Survey Items 

This present study adapts the variable Entrepreneurial Performance developed by 
Wiklund and Shepherd (2003): 

Compare your own firm over the past 3 years relative to your two most important 
competitors for the following dimensions: 

Table A.1. Entrepreneurial Performance:  
Entrepreneurial Performance  CFA factor 

loadings 
1. Sales growth  0.913 
2. Revenue growth  0.911 
3. Growth in number of employees  0.546 
4. Product/service quality  0.558 
5. Customer satisfaction  0.511 

 
Table A.2. The Autonomy-Oriented Parenting Scale (Adapted from Buri 1991 and 
Williams and Deci 1996): 
When growing up, my parents… 

Autonomy-Oriented Parenting Scale   CFA factor loadings 
1. felt that I need to be free to make up my own mind 

even if this does not agree with what my parents 
might want. 

 0.808 

2. seldom gave me expectations and guidelines for 
my behavior.  

 0.364 

3. allowed me to decide most things for myself 
without lots of direction from them. 

 0.656 

 
Table A.3. The Neuroticism Scale (Eysenck 1958): 

Neuroticism  CFA factor 
loadings 

1. Do you sometimes feel happy, sometimes 
depressed, without any apparent reason? 

 0.824 

2. Do you have frequent ups and downs in mood, 
either with or without apparent cause? 

 0.870 

3. Are you inclined to be moody?  0.699 
4. Does your mind often wander while you are trying 

to concentrate? 
 0.613 

5. Are you frequently “lost in thought” even when 
supposed to be taking part in a conversation? 

 0.637 

6. Are you sometimes bubbling over with energy and 
sometimes very sluggish? 

 0.677 
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Table A.4. The Parental Encouragement Scale (adapted from Wong et al. 2019): 

Parental Encouragement  CFA factor loadings 
1. My parents pointed out my strengths when they 

suggested I pursue a new opportunity. 
 0.753 

2. My parents encouraged me to dream bigger and 
aim higher. 

 0.908 

3. My parents insisted I should strive for higher 
goals because I was capable. 

 0.776 

 

Table A.5. The Extraversion Scale (Eysenck 1958): 

Extraversion  CFA factor 
loadings 

1. Do you prefer action to planning for action?  0.541 
2. Are you happiest when you get involved in some 

project that calls for rapid action? 
 0.696 

3. Do you usually take the initiative in making new 
friends? 

 0.556 

4. Are you inclined to be quick and sure in your 
actions? 

 0.648 

5. Would you rate yourself as a lively individual?  0.642 
6. Would you be very unhappy if you were prevented 

from making numerous social contacts? 
 0.501 

 

Table A.6. The Personal Accountability Scale (Adopted from Mergler and Shield 
2016): 

Personal Accountability  CFA factor 
loadings 

1. I treat others with respect because that is how I would 
like to be treated. 

 0.568 

2. I have set goals and believe in working hard to meet 
them.  

 0.656 

3. I think of the consequences of my actions before 
doing something.  

 0.543 

4. When it comes to my behavior I have set guidelines 
that I expect myself to follow.  

 0.578 

5. I want my actions to help other people.  0.623 
6. When I have done the wrong thing, I accept the 

punishment. 
 0.469 

7. I often think about what events are coming up and 
ensure I have everything I need to do well in these 
events. 

 0.549 
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8. If I have said or done something that has hurt 
someone else, I am prepared to put things right. 

 0.579 

9. I am aware of how my behavior impacts other people.  0.630 
 
Table A.7. The Impulsivity Scale (Zuckerman 1993): 

Impulsivity   
1. I tend to begin a new job without much advance 

planning on how I will do it. 
 0.581 

2. I usually think about what I am going to do before 
doing it. (R) 

 0.219 

3. I very seldom spend much time on the details of 
planning ahead. 

 0.393 

4. I often do things on impulse.  0.782 
5. Before I begin a complicated job I make careful 

plans. (R) 
 0.244 

6. I enjoy getting into new situations where you can’t 
predict how things will turn out. 

 0.460 

7. I often get so carried away by new and exciting things 
and ideas, I never think of the possible 
complications. 

 0.609 

8. I am an impulsive person.  0.727 
 
Table A.8. The Sensation-Seeking Scale (Zuckerman 1993): 

Sensation-Seeking  CFA factor 
loadings 

1. I like to have new and exciting experiences and 
sensations even if they are a little frightening, 
unconventional, or illegal. 

 0.642 

2. I would like to take off on a trip with no preplanned 
or definite routes. 

 0.536 

3. I like to do things just for the thrill of it.  0.686 
4. I tend to change interests frequently.  0.422 
5. I sometimes like to do things that are a little 

frightening. 
 0.604 

6. I’ll try anything once.  0.487 
7. I would like the kind of life where one is on the move 

and traveling a lot. 
 0.459 

8. I sometimes do “crazy” things just for fun.  0.689 
9. I like to explore a strange city or section of town by 

myself, even if it means getting lost. 
 0.432 

10. I prefer friends who are excitingly unpredictable.  0.597 
11. I like “wild” uninhibited parties.  0.589 
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Table A.9. The Imaginativeness Scale (Kier and McMullen 2018): 

Creative Imaginativeness  CFA factor loadings 
1. I consider myself to be inventive.  0.761 
2. I consider myself to be innovative.  0.806 
3. I demonstrate originality in my work.  0.765 
4. I like to create original work.  0.766 
5. People say that I am artistic.  0.591 
6. Being creative is a large part who I am.  0.749 

Social Imaginativeness   
7. It is easy for me to see things from the other 

person’s point of view. 
 0.701 

8. I always make an effort to see the world through 
other people’s eyes. 

 0.609 

9. It is easy for me to understand why people feel the 
way they do. 

 0.704 

10. I have a good sense for what other people are 
feeling. 

 0.790 

11. I can read people’s emotions just from their facial 
expressions. 

 0.760 

12. I am good at reading people.  0.766 
Practical Imaginativeness   

13. I tend to be good at project management.  0.592 
14. I can picture what the bottleneck of a system will 

be. 
 0.543 

15. Before I face a new situation, I picture the issues 
I may encounter and plan accordingly. 

 0.559 

16. I see connections between seemingly unrelated 
pieces of information. 

 0.580 

17. Forming mental images helps me solve problems.  0.513 
18. I extrapolate existing methods to solve new 

problems. 
 0.586 

 
Table A.10. The Entrepreneurial Self-Efficacy Scale (Weitzel et al. 2010): 

How much confidence do you have in your ability to successfully… 

Entrepreneurial Self-Efficacy  CFA factor 
loadings 

1. Identify new business opportunities,  0.721 
2. Create new products,  0.643 
3. Thinking creatively,  0.541 
4. Commercialize an idea or new development,  0.740 
5. Raise funds for a new business,  0.714 
6. Sell a new product or service?  0.712 
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Table A.11. The Individual Entrepreneurial Orientation Scale (Bolton and Lane 
2012): 

Risk-taking behavior  CFA factor 
loadings 

1. I like to take bold action by venturing into the 
unknown. 

 0.755 

2. I am willing to invest a lot of time and/or money 
on something that might yield a high return. 

 0.553 

3. I tend to act “boldly” in situations where risk is 
involved. 

 0.719 

Innovativeness   
4. I often like to try new and unusual activities that 

are not typical but not necessarily risky. 
 0.530 

5. In general, I prefer strong emphasis in projects on 
unique, one-of-a-kind approaches rather than 
revisiting tried and true approaches used before. 

 0.685 

6. I prefer to try my own unique way when learning 
new things rather than doing it like everyone else 
does. 

 0.611 

7. I favor experimentation and original approaches 
to problem solving rather than using methods 
others generally use for solving problems. 

 0.684 

Proactiveness   
8. I usually act in anticipation of future problems, 

needs or changes. 
 0.561 

9. I tend to plan ahead on projects.  0.578 
10. I prefer to “step-up” and get things going on 

projects rather than sit and wait for someone else 
to do it. 

 0.698 
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Appendix B: Sample Statistics 

 
Figure B.1. The Sample’s Active Entrepreneurs Across Countries. This figure shows a map of 
the 37 countries or regions in which the sample’s entrepreneurs are active. The entrepreneurs are 
active in Argentina (1), Australia (1), Austria (2), Belgium (7), Canada (24), Chile (5), Czech 
Republic (5), Denmark (1), England (26), Estonia (3), Finland (3), France (23), Germany (5), 
Greece (13), Hungary (12), Ireland (10), Israel (5), Italy (22), Latvia (3), Luxembourg (1), Mexico 
(142), Netherlands (11), Nigeria (1), Norway (2), Poland (24), Portugal (44), Scotland (2), 
Slovenia (1), South Africa (502), South Korea (1), Spain (27), Sweden (1), Switzerland (3), United 
Kingdom (68), United States (26), Venezuela (1), and Wales (2). 
 

 

Figure B.2. Gender Distribution Across Age Groups in the Sample: This figure shows this 
sample’s gender and age distribution. The percentages are shown per gender. 
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Figure B.3. Gender Distribution and Years of Experience. This figure shows this sample’s 
distribution of gender and years of entrepreneurial experience. The percentages are shown per 
gender. 
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Appendix C: Alternative Models 

 
Figure C.1 The Inverted U-Shape Effect of Age on Entrepreneurial 
Performance: This figure shows the parameter estimates of an alternative model 
that does not consider the psychosocial development of entrepreneurs. Evidently, 
age has an inverted U-shape effect on entrepreneurial performance, which is 
partially in line with prior studies. 

 
Figure C.2 The Single-Stage SEM Model: This figure shows the parameter 
estimates of an alternative single-stage SEM model, which models the instruments 
as control variables. Standard errors are between parentheses. The asterisks indicate 
the significance level of the coefficients. Three asterisks indicate a significance on 
a level of 1%, while two asterisks indicate a significance on a level of 5%. 
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2 

     Do Successful Entrepreneurs Perform Better 
Because They Imagine and Evaluate Opportunities 

Differently?10 
 
 
 
 
One of the most common ways to judge business opportunities is with prior cost-benefit 

analysis to assess the desirability and feasibility (Schlaegel and Koenig 2014). 

Opportunity evaluation is therefore seen as a matter of rule-based decision making in 

which entrepreneurs use rational reasoning to understand and evaluate the opportunity 

(Wood and Williams 2014; Williams and Wood 2015). This way of analyzing 

opportunities may however be too restrictive when it comes to interpreting opportunities 

which are more unconventional and have a potentially transformative impact on society. 

This restrictive way of assessment is, for instance, the case with the electric vehicle and 

 
10 This chapter is based on Chung, Pennings, and Franses (2022). 
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autonomous driving, which required great vision and alternative thinking by Elon Musk 

to realize the product’s potential in a new market11. In this sense, entrepreneurs like Elon 

Musk benefit from their imaginativeness to generate new venture ideas, an alternative 

path or vision of the future, and shape their opportunity beliefs. This path of 

imaginativeness that shapes opportunity evaluation is not only relevant for current 

businesses, such as the rise of Tesla, but has also eluded scientific scrutiny in the recent 

literature and therefore deserves our attention now. 

This present study examines the effect of imaginativeness on opportunity 

evaluation and entrepreneurial performance. We theorize that the Behavioral Activation 

System (BAS) plays a key mediating role in this relationship (Carver and White 1994). 

Firstly, imaginativeness features three dimensions: creative, social, and practical 

imaginativeness (Kier and McMullen 2018). Entrepreneurs use their creative and social 

imaginativeness to imagine how their users or consumers will value and use their 

products. Such ‘simulated empathy’ has been shown to be beneficial to entrepreneurship 

(Packard and Burnham 2021). Secondly, entrepreneurs use their imaginativeness to 

conjure hypothetical situations in which they envision financial rewards and are 

therefore driven to chase after these potential gains (Carter 2011). We hypothesize that 

the BAS plays a role in this process because this construct features reward 

responsiveness, drive, and fun-seeking behavior. Thirdly, entrepreneurs can use their 

imaginativeness more generally to evaluate opportunities by assessing the business 

viability in terms of gains, losses, and feasibility (Scheaf et al. 2020), and then decide as 

a team on the best strategies (Healey, Bleda, and Querbes 2021). There is hence a myriad 

 
11 Cade Metz and Neal E. Boudette, “Inside Tesla as Elon Musk Pushed an Unflinching Vision of Self-Driving 
Cars”, The New York Times, December 6, 2021 
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of ways through which entrepreneurs can use their imaginativeness to contribute to their 

venturing performance.  

Prior literature shows interest in imaginativeness as a construct that is relevant 

for generating novel ideas in business venturing (Kier and McMullen 2018), but this 

construct is not further explored as a predictor of other entrepreneurial processes. 

Opportunity evaluation, on the other hand, has been part of a larger discussion revolving 

around opportunity discovery, exploration, and exploitation as the general 

entrepreneurial procedure (Shane and Venkataraman 2000). In this sense, opportunity 

evaluation is the act of exploring the business opportunity by entrepreneurs in terms of 

potential gains, losses, and assessing the feasibility for further exploitation (Scheaf et al. 

2020). This evaluation of opportunities can be done using qualitative judgments 

(McMullen and Shepherd 2006; Gruber, Kim, and Brinckmann 2015), technical and 

social information (Shepherd and DeTienne 2005; Autio, Dahlander, and Frederiksen 

2013), cost-benefit analysis (Schlaegel and Koenig 2014), or rational rule-based decision 

making (Williams and Wood 2015) among others. There is however no study that 

examines the role of imaginativeness as a predictive factor of opportunity evaluation or 

the underlying mechanism that drives this relationship. 

 The contribution of this present study is that we are the first to examine the 

effect of imaginativeness on opportunity evaluation and theorize that the Behavioral 

Activation System (BAS) plays a key mediating role. By doing so, we contribute to the 

ongoing conversation of which factors are predictive of a higher level of opportunity 

evaluation and what the underlying mechanism is that explains such a relationship. We 

therefore fill the gap in the literature by providing insight in the role of imaginativeness 
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in the entrepreneurial process of opportunity evaluation and the mechanism that 

facilitates this path that may eventually lead to a higher entrepreneurial performance. 

The findings in our study are practically relevant for investors and 

entrepreneurs for several reasons. First, imaginativeness plays an apparent role in 

evaluating opportunities. Hence, there is utility for investors to select entrepreneurs for 

their imaginativeness or for entrepreneurs to become more imaginative in the creative, 

social, or practical dimensions. Imaginativeness is a malleable skill that entrepreneurs 

can train to become more effective. Second, as the relationship between imaginativeness 

and opportunity evaluation is mediated by the BAS, this study recommends 

entrepreneurs to become aware of this cognitive process and to know the pros and cons 

of this mechanism that leads to proper opportunity evaluation. Finally, we find that the 

entrepreneurial self-efficacy is conducive to actual entrepreneurial performance. Hence, 

it is recommended that investors and entrepreneurs measure their entrepreneurial self-

efficacy as a key performance indicator for their investment or venturing decisions. 

 The remainder of our study is structured as follows. The next section presents 

the theoretical framework. Section 2.2 elaborates on the study design, measurements, 

and empirical methods. Section 2.3 describes the data. Section 2.4 presents the results. 

Section 2.5 discusses the main findings, implications, and limitations. Section 2.6 

concludes. 
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2.1 Theoretical Framework 

This section presents our theoretical framework. First, we discuss the relevance of 

opportunity evaluation. Second, we discuss the role of imaginativeness. Third, we 

discuss the importance of the Behavioral Activation System. 

2.1.1 The Relevance of Opportunity Evaluation 

The core element of entrepreneurship revolves around the existence, exploration, 

discovery, and exploitation of entrepreneurial opportunities (Shane and Venkataraman 

2000). Such opportunities are inherently risky and contain much uncertainty (Keh, Der 

Fee, and Lim 2002).  The challenge for entrepreneurs is to collect and use technical and 

social information that leads to improved opportunity evaluation and entrepreneurial 

action (Autio, Dahlander, and Frederiksen 2013). One of the most common ways to 

judge such opportunities is with prior cost-benefit analysis to assess the desirability and 

feasibility (Schlaegel and Koenig 2014). Opportunity evaluation is then a matter of rule-

based decision making in which entrepreneurs use rational reasoning to understand 

opportunity evaluation (Wood and Williams 2014; Williams and Wood 2015). 

 However, as entrepreneurship is more than just calculations and quantitative 

decision-making, evaluating attractive business opportunities also involves qualitative 

judgments and assessment of uncertainty (McMullen and Shepherd 2006; Gruber, Kim, 

and Brinckmann 2015). Entrepreneurship is then a matter of subjective rationality in 

evaluating opportunities (Packard and Bylund 2021). Opportunity evaluation in 

entrepreneurship can therefore also be seen as the ability to shape our individual beliefs 

(Wood, McKelvie, and Haynie 2014) or have a specific future focused cognition (Wood 

and McKelvie 2015). In sum, it all comes to how we measure such opportunity 
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evaluation through gains, losses, and feasibility (Scheaf et al. 2020; Healey, Bleda, and 

Querbes 2021). 

2.1.2 The Role of Imaginativeness 

Imaginativeness is defined as the ability to conjure hypothetical situations and consider 

them as if they were real. This construct consists of three dimensions – creative, social, 

and practical imaginativeness – and is shown to have a positive effect on new venture 

ideation (Kier and McMullen 2018). Similarly, entrepreneurial cognition plays an 

important role in the quality of new venture ideas in the shape of perspective-taking and 

prospective thinking (Frederiks et al. 2019). These activities require a certain extent of 

imaginativeness and thus creativity. Prior research examines creativity in the context of 

education and psychology (e.g., Machali et al. 2021; Csikszentmihalyi 2014) and finds 

that creativity is important in solving complex problems and introducing innovative 

ideas, and thus indispensable in many areas of life. In business venturing context, 

creative imaginativeness is therefore expected to be helpful in generating a unique vision 

of the future, conjuring hypothetical situations that shape opportunity beliefs, and 

solving problems in innovative and unconventional ways. 

Creativity is also linked to emotional intelligence (Geher et al. 2017). As it turns 

out, the ability to be imaginative is also important when simulating empathy and 

imagining about how consumers would feel or think, while using the products (Packard 

and Burnham 2021). Social imaginativeness measures this ‘simulated empathy’ and is 

therefore also expected to influence the opportunity beliefs that entrepreneurs have when 

they, for instance, generate multiple scenarios of how consumers would react to various 

product launches. 
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Furthermore, practical imaginativeness may be expected to play a crucial role 

in managing projects because it allows entrepreneurs to imagine the future course of 

projects and conjure hypothetical scenarios in which internal or external factors may 

unexpectedly influence the daily activities. The concept of imaginativeness, consisting 

of the creative, social, and practical dimensions therefore plays an important role in 

entrepreneurship, where it is crucial to possess these traits to evaluate potential gains, 

losses, and the feasibility of opportunities. Hence, we posit the following hypothesis: 

H1: A higher level of imaginativeness leads to a higher level of 

opportunity evaluation. 

2.1.3 The Behavioral Activation System 

In psychology, researchers introduce the Behavioral Activation System (BAS) as a 

cognitive process that involves the sensitivity toward reward and escaping punishment. 

The BAS consists of three dimensions, namely reward responsiveness, drive, and fun-

seeking behavior. Increased BAS sensitivity leads an individual to initiate or increase 

motion toward goal pursuit. This increased sensitivity thus involves a greater likelihood 

of goal-directed behavior of chasing gains and being more motivated to pursue goals, 

and it results in an increased positive effect upon anticipating or receiving rewards 

(Carver and White 1994). Prior research in entrepreneurship finds that this BAS 

construct has a positive effect on business venturing (Lerner, Hatak, and Rauch 2018). 

This means that entrepreneurs may be more likely to respond to rewards, have a stronger 

drive, and exhibit fun-seeking behavior. 

In the entrepreneurial process, entrepreneurs first exhibit creative traits such as 

imaginativeness to explore opportunities and generate innovative ideas (Kier and 
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McMullen 2018). They are then driven to initiate and increase motion toward goal 

pursuit because of a potential heightened sensitivity of the behavioral activation system 

(cf. Carver and White 1994). After all, the BAS is a mechanism that is predictive for the 

reward responsiveness, drive, and fun-seeking behavior of an individual. Moreover, 

business venturing often comes with personal satisfaction and financial rewards, which 

requires entrepreneurs to have a strong drive and motivation to initiate their first steps 

(Carter 2011). Imaginativeness is therefore an antecedent to the entrepreneurial endeavor 

and BAS plays a key role in this process. Hence, we posit the following hypothesis: 

H2: A higher level of imaginativeness leads to a higher level of the 

Behavioral Activation System. 

2.1.4 Behavioral Activation System and Opportunity Evaluation 

Entrepreneurs not only evaluate opportunities in a rational way (e.g., Williams and Wood 

2015), but also use less-reasoned pathways in entrepreneurship (Lerner, Hunt, and 

Dimov 2018). Prior literature finds a positive effect of behavioral disinhibition on 

nascent venturing (Lerner 2016) and on entrepreneurial intentions (Walker, Jackson, and 

Sovereign 2020). More specifically, prior studies find a positive effect of BAS on 

entrepreneurial intentions (Geenen et al. 2016; Lerner, Hatak, and Rauch 2018; Leung, 

Franken, and Thurik 2020). 

 Whereas entrepreneurs have stronger intentions to exploit their opportunities 

when they have optimistic evaluations about the potential gains, losses, and feasibility 

of their opportunity (Scheaf et al. 2020), the dimensions of BAS may play a crucial role 

in such evaluations. Entrepreneurs who are sensitive to rewards are more likely to have 

a favorable view on the potential gains of an opportunity. Their motivation and drive 
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may also make them more likely to view the opportunity as feasible because they are 

more confident in their skills or in obtaining them through future training. Entrepreneurs 

may also see the opportunity as a worthwhile endeavor due to their fun-seeking behavior. 

The BAS dimensions therefore are closely linked to the dimensions of opportunity 

evaluation. We hence posit the following hypothesis:  

H3: A higher level of the Behavioral Activation System leads to a higher 

level of opportunity evaluation. 

2.1.5 Opportunity Evaluation and Entrepreneurial Performance 

A large body of research examines the drivers of entrepreneurial performance. Most 

notably, the debate is often between the team and the business opportunity (e.g., Kaplan, 

Sensoy, and Strömberg 2009). Prior research finds that entrepreneurial self-efficacy 

plays a key role in business (McGee et al. 2009), strengthening the argument for the 

importance of the entrepreneurial team. After all, it is the team that explores, discovers, 

and exploits the business opportunities (Shane and Venkataraman 2000). However, in 

addition to the capabilities of exploitation, the opportunities still need to be discovered, 

perceived, and subjectively judged (McMullen and Shepherd 2006; Gruber, Kim, and 

Brinckmann 2015). We therefore theorize that entrepreneurial performance is not just a 

matter of entrepreneurial self-efficacy, but a combination of the individual capabilities 

and the use of social and technical skills to evaluate an opportunity (Autio, Dahlander, 

and Frederiksen 2013). Hence, we posit the following hypothesis: 

H4: A higher level of opportunity evaluation leads to a higher level of  

entrepreneurial performance. 
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Furthermore, we expect that the level of entrepreneurial experience may also play a 

facilitating role for opportunity evaluation and thus driving the performance (Stuart and 

Abetti 1990; Dencker and Gruber 2015). As a result, there is a positive moderating effect 

on the entrepreneurial experience on the relationship between opportunity evaluation and 

entrepreneurial performance.  

Figure 2.1 shows our conceptual framework. In sum, we hypothesize that 

imaginativeness has a positive effect on opportunity evaluation and on the behavioral 

activation system (BAS), while the BAS also has a positive effect on opportunity 

evaluation. We also hypothesize that opportunity evaluation has a positive effect on the 

entrepreneurial performance. This present framework uses extraversion, parental 

encouragement, and parental education as instrumental variables. The next section 

discusses the use of such instrumental variables in more detail. 

 

Figure 2.1. The Conceptual Framework: Imaginativeness is the antecedent to 
opportunity evaluation. The Behavioral Activation System mediates this 
relationship as the underlying mechanism. A proper opportunity evaluation leads 
to a better entrepreneurial performance, moderated by the years of experience. We 
control for entrepreneurial self-efficacy. This framework uses extraversion, 
parental encouragement, and parental education as instrumental variables. 
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2.2 Methods 

This section discusses the study design, variable measurements, and empirical analysis. 

In this study, we collect the data through an online survey, using multi-item scales to 

measure the theoretical constructs. We analyze the data using a Structural Equation 

Modeling approach with Model Implied Instrumental Variables (Bollen 2019). This  

methodology has merit in reducing the likelihood of a common method bias and in 

addressing a potential endogeneity bias. 

2.2.1 Study Design 

This study collects the data of entrepreneurs through an online survey. This survey 

presents multi-item questions to the participants in a randomized order. The participants 

use a 7-point Likert scale to rate their level of imaginativeness, Behavioral Activation 

System (BAS), opportunity evaluation, entrepreneurial performance, entrepreneurial 

self-efficacy, extraversion, and parental encouragement. Finally, the participants also 

answer questions about their age, gender, years of entrepreneurial experience, and the 

level of education of their parents. Appendix D shows the complete list of the survey 

items. 

This study uses a single survey to collect the data, which on the one hand is 

efficient, but on the other hand leads to the potential occurrence of a common method 

bias. This bias occurs when the data comes from a single source, causing results to be 

skewed upward or downward due to the subjective perceptions of the participants 

(Podsakoff et al. 2003). This present study design addresses this problem in two ways, 

namely ex ante in the procedural design and ex post in the statistical methods. 
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First, the survey presents the questions in a randomized order, which reduces 

the order effect and thus the likelihood of the common method bias (Chang, Van 

Witteloostuijn, and Eden 2010). Second, this present approach empirically models the 

theoretical constructs as latent variables and uses a Two-Stage Least Squares method to 

estimate the model parameters. This two-stage method with instrumental variables uses 

relative stable factors in the first stage estimation, such as personality and factual 

variables, to capture a part of the variance. By doing so, this approach reduces the bias 

in the second stage of the estimation (Podsakoff, Mackenzie, and Podsakoff 2012). This 

statistical approach also effectively addresses a potential endogeneity bias in the model 

in which the relationships between imaginativeness, the BAS scale, and opportunity 

evaluation are confounded by unobserved factors.  

2.2.2 Variable Measurements 

2.2.2.1 Dependent Variable 

This study uses entrepreneurial performance as the dependent variable (Appendix D). 

We adapt the scale developed by Wiklund and Shepherd (2003) by measuring 

performance via five dimensions, that is, by sales growth, revenue growth, growth in 

number of employees, product/service quality, and customer satisfaction. As we focus 

on early venture growth and market performance, dimensions such as process innovation 

and net profit margin are therefore of lesser importance and not included in this study 

(cf. Wiklund and Shepherd 2003). 
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2.2.2.2 Independent Variables 

This study measures imaginativeness using the scale recently developed by Kier and 

McMullen (2018). This scale measures the construct in three dimensions – creative, 

social, and practical – using a 6-item scale per dimension. 

BAS is measured using the scale developed by Carver and White (1994). The 

BAS construct consists of three separate dimensions – reward responsiveness, drive, and 

fun-seeking. We measure these separate dimensions using a 5-item scale for reward 

responsiveness and 4-item scales for drive and fun-seeking (Carver and White 1994). 

We measure opportunity evaluation using the scale recently developed by 

Scheaf et al. (2020). Opportunity evaluation consists of three dimensions – gain 

estimation, perceived feasibility, and loss estimation. Gain estimation is measured using 

a 6-item scale, while perceived feasibility and loss estimation are measured using a 4-

item scale. 

2.2.2.3 Instrumental Variables 

This study uses extraversion (Eysenck 1958) as an instrumental variable because the 

relationship between imaginativeness and the BAS scale is potentially confounded. By 

using extraversion as an instrument, we address a possible endogeneity issue as there 

may be correlation between social imaginativeness and the error term of the regression 

with BAS, especially because it includes fun seeking items, as dependent and 

imaginativeness as independent variables. 

Furthermore, we include ‘parental encouragement’ and ‘parental education’ as 

instrumental variables for the BAS scale. For parental encouragement, we use the 

academic encouragement scale from Wong et al. (2019) and adapt it into a parental theme 
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(Table A.7). We argue that parental encouragement correlates with BAS fun-seeking and 

BAS drive and not with ‘opportunity evaluation’ in the model. Also, we use parental 

education as an instrument for BAS reward responsiveness because educated parents are 

more likely to encourage their children to chase after their dreams, rather than instructing 

them otherwise (Guryan, Hurst, and Kearney 2008). Moreover, these variables are not 

influenced by the entrepreneur and can be considered as exogenous. 

2.2.2.4 Control Variables 

This study uses entrepreneurial self-efficacy as a control variable for entrepreneurial 

performance. We measure entrepreneurial self-efficacy using the 6-item scale as 

suggested by Weitzel et al. (2010). Finally, this study also uses age, gender, and years of 

entrepreneurial experience as control variables. We also use years of entrepreneurial 

experience as a moderating variable for the effect of opportunity evaluation on 

entrepreneurial performance. 

2.2.3 Empirical Estimation 

This study analyzes the data using Structural Equation Modeling with Model Implied 

Instrumental Variables and a Two-Stage Least Squares estimation (SEMMIIV-2SLS). 

This instrumental and two-stage estimation approach addresses the potential endogeneity 

bias in imaginativeness and the BAS measurements. The endogeneity bias can consist of 

measurement error, reversed causality, and simultaneity. In the case of imaginativeness 

and the BAS, we argue that a higher level of BAS in individuals may also simultaneously 

lead to a higher level of imaginativeness. Hence, there is merit in using a method that 

addresses endogeneity bias. 
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In the present approach, we include the following instrumental variables in the 

model. The first instrumental variable 𝑍𝑍1  is extraversion. The second and third 

instrumental variables 𝑍𝑍2  and 𝑍𝑍3  are parental encouragement and parental education, 

respectively (Figure 2.2). We believe that these instrumental variables are valid because 

we argue that extraversion correlates with the social imaginativeness but not with the 

BAS scale. Similarly, we argue that parental encouragement and parental education 

correlate with the BAS and not with opportunity evaluation. 

 
Figure 2.2. The Structural Equation Model: This method models the theoretical 
constructs as latent variables (ovals), while the sub-dimensions are measured items (boxes) 
that load into the latent variables. The variables 𝑍𝑍𝑖𝑖 are the model implied instrumental 
variables (rounded boxes). 

The estimation process consists of two stages. In the first stage, we first use the 

instrumental variables to estimate the following equations: 

(2.1) 𝑋𝑋� = 𝛾𝛾01 + 𝛾𝛾11𝑍𝑍1, where X  is imaginativeness 

(2.2) 𝐵𝐵𝐴𝐴𝐵𝐵� =  𝛾𝛾02 + 𝛾𝛾12𝑍𝑍2 + 𝛾𝛾22𝑍𝑍3 

where we obtain 𝑋𝑋� and 𝐵𝐵𝐴𝐴𝐵𝐵� as the predicted values of the original variables. 

In the second stage, we estimate the model parameters of the complete model 

using the predicted values of the first stage instrumental variable estimation. We use the 

following specifications: 
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(2.3) 𝐵𝐵𝐴𝐴𝐵𝐵�=  𝛽𝛽01 + 𝛽𝛽11𝑋𝑋� + 𝜀𝜀1, where X is imaginativeness 

(2.4) Opportunity Evaluation = 𝛽𝛽02 + 𝛽𝛽12𝐵𝐵𝐴𝐴𝐵𝐵� + 𝜀𝜀2 

(2.5) Entrepreneurial Performance = 𝛽𝛽01 +  𝛽𝛽11 𝑂𝑂𝑂𝑂𝑂𝑂 𝐸𝐸𝐸𝐸𝐹𝐹𝐹𝐹 �  + 𝛽𝛽21Years of  

Entrepreneurial Experience + 𝛽𝛽31 𝑂𝑂𝑂𝑂𝑂𝑂 𝐸𝐸𝐸𝐸𝐹𝐹𝐹𝐹 � × Years of Entrepreneurial 

Experience + 𝛽𝛽41 Entrepreneurial Self-Efficacy + 𝛽𝛽51Age + 𝛽𝛽61 Age2 + 

𝛽𝛽71 Female + 𝜀𝜀3 

 

In equation (2.5), we demean the variables Opportunity Evaluation, Years of 

Entrepreneurial Experience, and Age. This means that we subtract the average value of 

the measured variables from the actual variables before we calculate the latent variables. 

By doing so, we can properly interpret the interaction and squared effect in the equation. 
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2.3  Data 

This study collects data from Prolific12. In total, we have a sample of n = 1032 valid 

responses from entrepreneurs. Prolific is an online platform that provides a subject pool 

for researchers (Palan and Schitter 2018). This platform recruits and screens participants 

around the world to participate in research related tasks such as experiments and surveys. 

Researchers can sign up to Prolific to get access to this large pool of more than 10,000 

participants. 

For this study, we select pre-screened participants that are currently active 

entrepreneurs and ask them to participate in our online survey. Specifically, these 

entrepreneurs answer a pre-screen Prolific survey in which they explicitly state that they 

are “currently active in running their own business”. In addition to Prolific’s pre-screen 

question, we also ask the participants in the survey whether they are owners or active in 

running their own businesses. Only participants who answer that they are currently 

owners of their own business or active as entrepreneur are able to participate in this 

survey. 

  

 
12 https://www.prolific.co/ 
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2.4   Results 

This section presents the results. We first examine the descriptive statistics of the sample. 

We then proceed with the parameter estimates of the model. 

2.4.1 Descriptive Statistics 

This study collects data of n = 1032 entrepreneurs. The gender distribution is 𝑛𝑛1 = 408 

(39.6%) males and 𝑛𝑛2 = 624 (60.4%) females. Table 2.1 shows the descriptive statistics 

of the variables: the mean, median, standard deviation, and the minimum and maximum 

values of the variables. Figure E.1 shows a world map with the 37 countries or regions 

where the entrepreneurs are active (Appendix E). Figure E.2 shows the entrepreneurs’ 

gender distribution across age groups. There are more female entrepreneurs in each age 

group, except in the group of 25 – 31 years. Figure E.3 shows the entrepreneurs’ gender 

distribution and years of entrepreneurial experience. There is a higher percentage of 

females who have 0 to 2 years of entrepreneurial experience, while there is a higher 

percentage of males who have 3 to 5 or more years of experience.  

These active entrepreneurs have an average age of 29.95, median age of 27, 

with a standard deviation of 9.19 years. On average, they have 4.23 years of 

entrepreneurial experience, the median is 3 years, and the standard deviation is 5.11 years. 

In terms of personality, the entrepreneurs are quite extraverted with an average score of 

4.94. Their parents are well educated with an average level of 4.77, meaning that they 

have a bachelor’s degree from a university or one from an applied university13. These 

entrepreneurs have received plenty of parental encouragement with an average of 5.12. 

 
13 In many countries, a degree from a university of applied sciences is equal to an academic university’s 
bachelor’s degree. The difference is in the focus of the curriculum; a university of applied sciences is more 
focused on the practical side of teaching. 
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Table 2.1. Descriptive Statistics of the Variables 
 Mean Median Std. Min. Max. 

Age 29.95 27 9.19 18 79 

Female 0.62 1 0.51 0 1 

Years of Entrepreneurial 
Experience 

4.23 3 5.11 0 70 

     BAS 4.27 (0.029) - 0.56 (0.031) - - 

BAS – Reward Responsiveness 6.13 6.00 1.01 1.40 7.00 

BAS – Drive 5.30 5.75 1.33 1.00 7.00 

BAS – Fun Seeking 5.09 5.25 1.38 1.00 7.00 

Extraversion 4.94 5.17 1.49 1.00 7.00 

     Imaginativeness 3.45 (0.039) - 0.75 (0.054) - - 

Imaginativeness – Creative 5.56 5.83 1.32 1.00 7.00 

Imaginativeness – Social 5.58 6.00 1.21 1.00 7.00 

Imaginativeness – Practical 5.49 5.83 1.16 1.00 7.00 

     Opportunity Evaluation 3.76 (0.035) - 0.72 (0.051) - - 

Opportunity Eval. – Gains 5.81 6.00 1.12 1.00 7.00 

Opportunity Eval. – Feasibility 5.22 5.25 1.39 1.00 7.00 

Opportunity Eval. – Losses 4.05 4.00 1.53 1.00 7.00 

Parental Education 4.77 5.00 1.79 1.00 8.00 

Parental Encouragement 5.12 5.67 1.77 1.00 7.00 

     Entrepreneurial Performance 3.15 (0.047) - 1.38 (0.105) - - 

     Entrepreneurial Self-Efficacy 4.85 (0.034) - 0.79 (0.050) - - 

This Table shows the mean, median, standard deviation, minimum and maximum values of the observed 
variables. The estimated mean and standard deviation of the latent variables are obtained through the CFA 
method (cursive). The standard errors are shown between parentheses. The estimated values are lower because 
the first base item used for estimation is set to 0. 
 

Additionally, the entrepreneurs score relatively high on the BAS scale with average 

scores of 6.13 for reward responsiveness, 5.30 for drive, and 5.09 for fun seeking. This 
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indicates that entrepreneurs on average may have a sensitive behavioral activation 

system that leads them to business venturing. On average, they also score high on 

creative imaginativeness 5.56, social imaginativeness 5.58, and practical 

imaginativeness 5.49. After all, these entrepreneurs are active for several years and have 

experience with creative ideation and dealing with real life business scenarios and project 

management. 

 Furthermore, the entrepreneurs on average rate their current opportunity high 

5.81 and the perceived feasibility as well 5.22. The loss estimation is relatively low with 

an average score of 4.05 and a relatively high standard deviation of 1.53. This indicates 

that entrepreneurs are driven by the gains and are optimistic about their capabilities in 

exploiting their current business opportunity. They are aware of the potential losses, but 

there is also a substantial divide into what extent entrepreneurs perceive their potential 

loss, which is visible from the high standard deviation. 

 Also, the entrepreneurs on average have similar performances compared to their 

two most important competitors with an estimated mean of 3.15 (0.047) and standard 

deviation of 1.38 (0.105). The large standard deviation indicates that there is a substantial 

difference across the entrepreneurs. And finally, in terms of entrepreneurial self-efficacy, 

these entrepreneurs are confident in their abilities with an estimated mean of 4.85 (0.034). 

This means that they are well equipped to pursue their opportunities along with their 

reward responsiveness, optimism, and entrepreneurial drive. 

Table 2.2 shows the correlation matrix of the latent variables. This table is 

constructed by first performing a confirmatory factor analysis (CFA) of the survey items. 

The items are confirmed to load onto the latent variables. The CFA factor loadings are 

shown in Appendix D. In particular, the novel scale of parental encouragement has factor 
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loadings of above 0.70 (Table D.7), which means that this construct is well measured 

through the chosen items. 

Table 2.2. Correlation Matrix of the Latent Variables 
 1. 2. 3. 4. 5. 6. 7. 

1. BAS 1       

2. Extraversion 0.726 1      

3. Imaginativeness 0.628 0.572 1     

4. Opportunity Eval. 0.663 0.622 0.660 1    

5. P. Encouragement 0.313 0.356 0.229 0.303 1   

6. E. Performance 0.304 0.328 0.258 0.359 0.142 1  

7. E. Self-Efficacy 0.642 0.657 0.656 0.682 0.275 0.410 1 

This Table shows the correlations of the latent variables in alphabetical order: (1) Behavioral Activation 
System, (2) extraversion, (3) imaginativeness, (4) opportunity evaluation, (5) parental encouragement, (6) 
entrepreneurial performance, and (7) entrepreneurial self-efficacy. 

Imaginativeness has high correlations with extraversion (0.572) and the behavioral 

activation system (0.628). The present theoretical framework expects these correlations. 

Extraversion also correlates highly with the BAS (0.726). This high correlation means 

that extraversion is a weak instrument because this variable correlates both with the 

independent and dependent variable. Additionally, parental encouragement has low 

correlations with all variables, indicating that this instrument may also be relatively weak.  

 Opportunity evaluation has high correlations with imaginativeness (0.660), the 

BAS (0.663), and extraversion (0.622), which is in line with our initial hypotheses. The 

correlation of opportunity evaluation with parental encouragement is relatively low 

(0.303), which means that parental encouragement is a proper instrumental variable to 

estimate the effect of BAS on opportunity evaluation. Furthermore, the correlation with 

entrepreneurial performance is low (0.359). In general, entrepreneurial performance does 

not have high correlations with any variable. In contrast, entrepreneurial self-efficacy 
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has high correlations with all variables in the model. But in the end, these linear 

correlations are merely descriptive in nature, indicating that some variables are 

correlated. These correlations are however not necessarily predictive of the model’s 

parameter estimates. 

2.4.2 Parameter Estimates 

Figure 2.3 shows our model with parameter estimates, statistical significance, and 

standard errors. This model is estimated in two stages. In the first stage, the instrumental 

variable Extraversion has a significant positive effect 0.509 (0.051) on Imaginativeness 

(p < 0.000), while Parental Encouragement has a significant positive effect 0.100 (0.024) 

on the Behavioral Activation System (p < 0.000). Parental education as an instrumental 

variable does not have a significant effect -0.002 (0.017) on the BAS. 

 
Figure 2.3. The Parameter Estimates: The parameter estimates are shown with 
significance and standard errors. The asterisks indicate the level of statistical 
significance. Three asterisks indicate a significance level of 1%, two asterisks 
indicate a level of 5%, and one asterisk indicates a level 10%. The standard errors 
are shown between parentheses. 

In the second stage of the estimation, Imaginativeness has a positive and significant 

effect of 0.366 (0.045) on the BAS (p < 0.000) and has a positive effect of 0.227 (0.054) 

on Opportunity Evaluation (p < 0.000). The effect sizes mean that, ceteris paribus, an 
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increase of one level of imaginativeness leads to an average increase of 0.227 in 

opportunity evaluation and an increase of 0.366 in the BAS. In standard deviations, it 

means that an increase of one standard deviation in imaginativeness leads to an increase 

of an increase of 0.24 standard deviation in opportunity evaluation and an increase of 

0.48 standard deviation in BAS. Hence, creative, social, and practical imaginativeness 

lead to a stronger reward responsiveness, drive, and fun seeking, and to a higher gain 

estimation, perceived feasibility, and loss estimation. These results therefore support 

hypotheses H1 and H2. 

The BAS has a positive effect 0.617 (0.091) on Opportunity Evaluation (p < 

0.000), meaning that with a significance level of 1%, a higher level of the Behavioral 

Activation System leads to a higher level of Opportunity Evaluation. The effect size 

means that, ceteris paribus, an individual who scores one level higher in the BAS, is 

likely to score 0.617 levels higher in opportunity evaluation. Entrepreneurs with a higher 

sensitivity to reward responsiveness, have a higher drive, and are more fun seeking, are 

thus more likely to positively evaluate the gains and perceived feasibility of their 

opportunity. Simultaneously, they are also more likely to be aware of the high potential 

loss of their opportunity. These results are therefore in support for hypothesis H3. 

There is no statistical evidence for the direct effect of Opportunity Evaluation 

on Entrepreneurial Performance, 0.103 (0.102) (p = 0.984), but there is a marginally 

significant interaction effect of Opportunity Evaluation and Years of Entrepreneurial 

Experience, 0.024 (0.014) (p < 0.081), with a significance level of 10%. This result 

implies that for entrepreneurs with a sufficient amount of entrepreneurial experience, 

there is a positive effect of opportunity evaluation on entrepreneurial performance. There 

is hence only marginal support for hypothesis H4. The direct effect of Years of 
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Entrepreneurial Experience has a significant positive direct effect, 0.030 (0.014), on 

Entrepreneurial Performance with a significance level of 5% (p < 0.021).  

Furthermore, Entrepreneurial Self-Efficacy has a significant positive effect, 

0.532 (0.084) on Entrepreneurial Performance with a significance level of 1% (p < 

0.000). This effect size means that an individual who scores two levels higher in 

entrepreneurial self-efficacy (2 × 0.532) is likely to score 1.064 levels higher on 

entrepreneurial performance. Entrepreneurial self-efficacy is therefore a sizeable factor 

that drives entrepreneurial performance. Furthermore, none of the other control variables, 

i.e., Age, Age2, and Gender, have a statistically significant effect on Entrepreneurial 

Performance. This means that there is no evidence that the age and gender of the 

entrepreneur matter for the entrepreneurial performance. 

Figure F.1 shows an alternative model using a single-stage estimation method 

in which we use the instrumental variables as control variables (Appendix F). The results 

of the alternative model, which does not account for endogeneity, shows similar results 

but different effect sizes and lower standard errors. For instance, in the single stage 

model the effect of imaginativeness on BAS is 0.229 (0.034), opposed to 0.366 (0.045), 

and the effect of BAS on opportunity evaluation is 0.496 (0.075), opposed to 0.617 

(0.091) (Figure 2). This difference means that there is a downward endogeneity bias if 

we estimate the single-stage model. We therefore overestimate the effects if we do not 

use an instrumental variables approach. Similarly, we overestimate the effect size of 

imaginativeness on opportunity evaluation, 0.426 (0.056) instead of 0.227 (0.054), if we 

use the single-stage model. The effect of Opportunity Evaluation is significant and larger 

in effect size in the single-stage model. This result shows that we need to be cautious 

with claiming significant effects on entrepreneurial performance in models which do not 
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account for endogeneity of the independent variables. Hence, there is merit to use the 

present two-stage instrumental variable approach to account for endogeneity bias. 
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2.5   Discussion 

Imaginativeness has been studied as one of the key factors in generating, evaluating, and 

developing new business ideas (Kier and McMullen 2018). This present study extends 

on the existing literature on the relationship between imaginativeness and how 

individuals perceive and evaluate business opportunities (Scheaf et al. 2020). We also 

determine how this link affects the entrepreneurial performance. We therefore fill the 

gap in the literature by examining the effect of imaginativeness on opportunity 

evaluation and entrepreneurial performance. 

 2.5.1 Findings 

In this study, we theorize and find that there is a positive, direct effect of imaginativeness 

on opportunity evaluation. The BAS plays a significant, mediating role in this 

mechanism. We do not find a significant relationship between opportunity evaluation 

and entrepreneurial performance, but we find that entrepreneurial self-efficacy and years 

of experience have a positive effect on entrepreneurial performance. 

First, the findings of this present study contribute to Kier and McMullen (2018) 

in terms of expanding the scope of imaginativeness. Imaginativeness proves not to be 

only useful in the ideation phase of nascent business venturing but also for active, 

experienced entrepreneurs. These findings also shed light on the cognitive process that 

precedes opportunities in which imaginativeness and the BAS play an important role 

(Keh, Der Fee, and Lim 2002; Sheaf et al. 2020). The results are also in line with 

Michaelis et al. (2020), who state that entrepreneurs use their cognitive capabilities to be 

resourceful. Imaginativeness may play a role in generating ideas on how to optimize and 

manage entrepreneurial resources. In sum, this study contributes to the literature in terms 
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of determining the utility of imaginativeness as a function of entrepreneurial cognition 

in the broader context (Frederiks et al. 2019). 

Second, the use of BAS shows steady growth in the field of psychology and 

psychiatry (e.g., Carver et al. 1994; Gable, Reis, and Elliot 2000; Scholten et al. 2006; 

Johnson et al. 2012) and also appears well applicable in the field of entrepreneurship. In 

line with prior research, this present study shows that the BAS plays a pivotal, mediating 

role in our entrepreneurial process (Lerner, Hatak, and Rauch 2018; Leung, Franken, and 

Thurik 2020). The reward responsiveness, drive, and fun-seeking behavior are therefore 

traits that may be prevalent in and characterizing for entrepreneurs. 

 Third, this study finds no significant direct relationship between opportunity 

evaluation and entrepreneurial performance in the two stage estimation model, but finds 

significance in the model without the use of instrumental variables. The interaction effect 

of opportunity evaluation and years of entrepreneurial experience merely has a 

marginally significant effect on entrepreneurial performance(cf. Stuart and Abetti 1990; 

Dencker and Gruber 2015). We also find that entrepreneurial self-efficacy has a 

significant effect on performance (McGee et al. 2009). These findings contribute to the 

existing debate about to what extent the business opportunity is conducive to 

entrepreneurial success (Kaplan, Sensoy, and Strömberg 2009). After all, 

entrepreneurship entails more than just entrepreneurial cognition or calculating the 

chances of an opportunity (cf. Frederiksen et al. 2019; McMullen and Shepherd 2006). 

The entrepreneurial process also entails a tendency toward entrepreneurial action and 

technical capabilities (Autio, Dahlander, and Frederiksen 2013; Packard and Bylund 

2021). Entrepreneurial self-efficacy and years of experience are hence important factors 

in predicting entrepreneurial performance. 
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 Furthermore, we find that extraversion as a personality trait has a positive effect 

on imaginativeness. This means that a part of imaginativeness, such as the social 

dimension, is in part determined by personality, which contributes to the study of Kier 

and McMullen (2018). Parental encouragement also has a positive effect on the 

Behavioral Activation System. This finding contributes to Cheng et al. (2021), who 

claim that childhood adversity has a positive effect on entrepreneurship. Indeed, some 

individuals become more motivated due to their childhood hardships. The findings of 

our present study therefore shed light on how parents can positively influence the 

wellbeing and career success of their children through their encouragement. 

 We do not find a significant effect of age on entrepreneurial performance. This 

finding is in contrast with the recent meta-analysis study of Zhao et al. (2021) in which 

the authors find that younger entrepreneurs have a higher subjective success than older 

entrepreneurs. In this present study, we include a non-linear effect for age and use a 

different subjective measure for performance and may hence find a different result. 

 Finally, we also do not find a significant effect of gender on entrepreneurial 

performance. This means that, in this study, male and female are equally likely to 

perform well. This finding contributes to the existing literature about the role of gender 

in entrepreneurship (e.g., Kalnins and Williams 2014). There is no indication that there 

is a difference between gender in terms of business performance. 

2.5.2 Implications 

Imaginativeness is a construct that directly and indirectly leads to a better opportunity 

evaluation. It is therefore important for educators and mentors in entrepreneurship to 

encourage young entrepreneurs to identify and embrace their imaginativeness (Machali 
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et al. 2021). This means that educators may focus more on the creative, social, or 

practical dimensions of imaginativeness when teaching entrepreneurship. In practice, 

mentors may teach entrepreneurs to embrace their creativity to generate unconventional 

ideas, develop their social imaginativeness to better connect with the team, business 

partners, and the relevant customer segments, and further develop practical 

imaginativeness to anticipate on potential problems and improve their project 

management skills. 

 The BAS is an important mechanism to consider when evaluating opportunities. 

Entrepreneurs can learn from this study to identify their own reward responsiveness, 

drive, and fun-seeking behavior. With such introspection, they gain deeper knowledge 

about themselves, what drives and motivates them, and recognize patterns that are 

inherent to our neurobiological make-up and embrace the way we are wired as 

individuals. In practice, entrepreneurs can be intrinsically motivated, such as by 

autonomy and satisfaction, but also extrinsically motivated, such as by financial reward 

(Carter 2011). By understanding the underlying mechanisms, we can make better 

decisions that are in line with our authentic self and embrace this personal authenticity. 

 Furthermore, the findings show that opportunity evaluation is not predictive of 

entrepreneurial performance, but entrepreneurial self-efficacy is. This indicates that 

entrepreneurial educators and mentors can stimulate entrepreneurs to improve their 

opportunity evaluation and finding gaps in the market but should not neglect the part in 

which entrepreneurs are trained to obtain important technical knowledge that are 

conducive to starting the ventures and running their own business. After all, exploring 

and discovering the opportunities are important, but the key element is the 
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entrepreneurial self-efficacy to effectively exploit the opportunity that turns out to be 

pivotal in achieving a high performance. 

2.5.3 Limitations and Further Research 

This present study uses an online survey method to collect data. The obtained data are 

therefore all self-reported measures of participants. We reduce the amount of bias by 

using a model implied instrumental variable approach, but there are of course limitations 

to our present methods. Namely, the dependent variable of performance is a self-reported 

measure that measures the comparative performance to the participants’ perceived 

competitors. This adapted measure from Wiklund and Shepherd (2003) can be improved 

in further research if researchers have access to observed data of the participants, rather 

than having the self-reported measures. Similarly, the independent variables can also be 

improved by using observed data rather than self-reported measures. 

 The collected data from this present sample may also be susceptible to two 

potential limitations. The data are collected in one point in time at our online survey 

platform. In this short period, there were substantially more participants from South 

Africa (48.6%) in our sample. This may have skewed our results, which are 

internationally oriented, toward the average of this country. Our present analysis does 

not show the differences across countries, but a preliminary analysis showed that the 

measured constructs do not vary significantly between South Africa and other countries. 

Furthermore, there are also more female participants in our sample than male participants. 

This statistic differs from the global population of entrepreneurs and is therefore also a 

point of attention with regards to sample representativeness. However, the analyses show 

that there is no significant difference between male and female entrepreneurs. 
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 We did not find a significant relationship between opportunity evaluation and 

entrepreneurial performance. Specifically, we ask participants to evaluate their 

performance for the past three years compared to their competitors. In practice however, 

business owners have been dealing with the global pandemic in the period of 2020 to 

2021, which may have affected everyone’s business to some extent. This external factor 

may have had a certain influence on the subjective performance that participants report 

in this study, leading to no perceived outperformances compared to their competitor for 

the past three years. 

 The currently chosen instrumental variables are relatively weak because the 

method is a novel application in business venturing literature (Bollen 2019). There is 

limited information available on how to practically choose strong instruments in this 

field. The choice of using personality and parental information is based on prior 

established literature. Further research can proceed with the present method and find 

ways to choose valid and strong instruments that correlate with the independent variables 

and not with the errors. This part of the methodology of choosing valid instruments is 

more of an art than a science. This process requires delicate theorizing rather than 

rigorous analysis of correlations. 

 Future research may further explore the relationship between imaginativeness 

and opportunity evaluation. In this present study, we investigate a single path of 

imaginativeness to opportunity evaluation, mediated by the BAS. There is merit in 

distinguishing among sub-constructs and estimate the effects of multiple pathways. 

Researchers can also focus on other variables and alternative pathways that are relevant 

to evaluating opportunities and entrepreneurial performance. 
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2.6   Conclusion 

While imaginativeness is theorized to be a key element in the ideation of new business 

ventures (Kier and McMullen 2018), research had yet to identify the channels through 

which this construct affects opportunity evaluation and entrepreneurial performance. 

This present study constructs a theoretical and empirical model to test the relationships 

among Imaginativeness, the Behavioral Activation System, Opportunity Evaluation, 

Entrepreneurial Performance, Entrepreneurial Self-Efficacy, and other variables. We 

find that imaginativeness has a positive, direct effect on opportunity evaluation, and this 

relationship is positively mediated by the behavioral activation system. This finding 

contributes to a better understanding in the underlying mechanisms that lead to a better 

opportunity evaluation in business. Furthermore, this study also finds that a higher 

entrepreneurial performance is not preceded by a positive opportunity evaluation but by 

a higher level of entrepreneurial self-efficacy. 
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Appendix D: Survey Items 

This present study adapts the variable Entrepreneurial Performance developed by 

Wiklund and Shepherd (2003): 

Compare your own firm over the past 3 years relative to your two most important 
competitors for the following dimensions: 

Table D.1. Entrepreneurial Performance:  
Entrepreneurial Performance  CFA factor 

loadings 
6. Sales growth  0.913 
7. Revenue growth  0.912 
8. Growth in number of employees  0.547 
9. Product/service quality  0.558 
10. Customer satisfaction  0.510 

 

This present study uses the following independent, control, and instrumental variables: 

(1) Imaginativeness, (2) BAS, (3) Opportunity evaluation, (4) Entrepreneurial Self-

Efficacy, (5) Extraversion, and (6) Parental Encouragement. 

Table D.2. The Imaginativeness Scale (Kier and McMullen 2018): 
Creative Imaginativeness  CFA factor loadings 

19. I consider myself to be inventive.  0.759 
20. I consider myself to be innovative.  0.806 
21. I demonstrate originality in my work.  0.765 
22. I like to create original work.  0.765 
23. People say that I am artistic.  0.593 
24. Being creative is a large part who I am.  0.752 

Social Imaginativeness   
25. It is easy for me to see things from the other 

person’s point of view. 
 0.697 

26. I always make an effort to see the world through 
other people’s eyes. 

 0.603 

27. It is easy for me to understand why people feel the 
way they do. 

 0.703 

28. I have a good sense for what other people are 
feeling. 

 0.793 

29. I can read people’s emotions just from their facial 
expressions. 

 0.763 

30. I am good at reading people.  0.768 
Practical Imaginativeness   

31. I tend to be good at project management.  0.590 
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32. I can picture what the bottleneck of a system will 
be. 

 0.552 

33. Before I face a new situation, I picture the issues 
I may encounter and plan accordingly. 

 0.537 

34. I see connections between seemingly unrelated 
pieces of information. 

 0.590 

35. Forming mental images helps me solve problems.  0.513 
36. I extrapolate existing methods to solve new 

problems. 
 0.593 

 

Table D.3. The Behavioral Activation System Scale (Carver and White 1994): 

BAS – Reward Responsiveness  CFA factor loadings 
11. When I get something I want, I feel excited and 

energized. 
 0.721 

12. When I’m doing well at something, I love to keep 
at it. 

 0.595 

13. When good things happen to me, it affects me 
strongly. 

 0.484 

14. It would excite me to win a contest.  0.520 
15. When I see an opportunity for something I like, I 

get excited right away. 
 0.724 

BAS – Drive   
16. When I want something, I usually go all-out to get 

it. 
 0.799 

17. I go out of my way to get things I want.  0.687 
18. If I see a chance to get something I want, I move 

on it right away. 
 0.693 

19. When I go after something I use a “no holds 
barred” approach. 

 0.684 

BAS – Fun Seeking   
20. I will often do things for no other reason than that 

they might be fun. 
 0.425 

21. I crave excitement and new sensations.  0.750 
22. I’m always willing to try something new if I think 

it will be fun. 
 0.659 

23. I often act on the spur of the moment.  0.500 
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The Opportunity Evaluation Scale (Sheaf et al. 2020) adapted to this present study: 

Please consider your current business opportunity. Now, with this opportunity 
in mind, please answer the following questions. Please not, we are NOT asking you to 
decide if you would buy or purchase this product. Instead, we are interested in your 
reaction to pursuing this opportunity as the basis of your own venture.  
 
Table D.4. Opportunity Evaluation: 

Gain Estimation  CFA factor loadings 
9. I see potential gains for myself in pursuing this 

opportunity. 
 0.788 

10. The potential upside in pursuing this opportunity 
is large for me. 

 0.450 

11. Pursuing this opportunity would result in big 
profits for me. 

 0.734 

12. I want to learn more about pursuing this 
opportunity. 

 0.679 

13. I would love working on making this opportunity 
a reality 

 0.740 

14. Pursuing this opportunity would be enjoyable for 
me. 

 0.625 

Perceived Feasibility   
15. I have what it takes to pursue this opportunity.  0.687 
16. I am well equipped to pursue this opportunity.  0.638 
17. At this point in my life, it would be easy for me to 

go after this opportunity. 
 0.693 

18. At this point in my life, I have no barriers 
preventing me from pursuing this opportunity. 

 0.607 

Loss Estimation   
19. For me, the potential for loss in pursuing this 

opportunity is high. 
 0.771 

20. The overall riskiness of pursuing this opportunity 
is high for me. 

 0.694 

21. The size of the potential loss in pursuing this 
opportunity is large for me. 

 0.808 

22. For me, the exposure to loss in pursuing this 
opportunity is sizeable. 

 0.510 
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Table D.5. The Entrepreneurial Self-Efficacy Scale (Weitzel et al. 2010): 

How much confidence do you have in your ability to successfully… 

Entrepreneurial Self-Efficacy  CFA factor 
loadings 

7. Identify new business opportunities,  0.721 
8. Create new products,  0.641 
9. Thinking creatively,  0.546 
10. Commercialize an idea or new development,  0.742 
11. Raise funds for a new business,  0.709 
12. Sell a new product or service?  0.713 

 

Table D.6. The Extraversion Scale (Eysenck 1958): 

Extraversion  CFA factor loadings 
7. Do you prefer action to planning for action?  0.536 
8. Are you happiest when you get involved in some 

project that calls for rapid action? 
 0.700 

9. Do you usually take the initiative in making new 
friends? 

 0.539 

10. Are you inclined to be quick and sure in your 
actions? 

 0.648 

11. Would you rate yourself as a lively individual?  0.646 
12. Would you be very unhappy if you were 

prevented from making numerous social 
contacts? 

 0.512 

 

Table D.7. The Parental encouragement Scale (adopted from Wong et al. 2019): 

Parental Encouragement  CFA factor loadings 
3 My parents pointed out my strengths when they 

suggested I pursue a new opportunity. 
 0.737 

4 My parents encouraged me to dream bigger and aim 
higher. 

 0.918 

5 My parents insisted I should strive for higher goals 
because I was capable. 

 0.779 
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Table D.8. The Parental education Variable 

The highest level of education of my parents is: 

Parental education   
1. Primary School   
2. Middle School   
3. High School   
4. Vocational Education   
5. Applied University   
6. University Bachelor   
7. University Master   
8. PhD or Higher   
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Appendix E: Sample Statistics 

 
Figure E.1. The Sample’s Active Entrepreneurs Across Countries. This figure shows a map of 
the 37 countries or regions in which the sample’s entrepreneurs are active. The entrepreneurs are 
active in Argentina (1), Australia (1), Austria (2), Belgium (7), Canada (24), Chile (5), Czech 
Republic (5), Denmark (1), England (26), Estonia (3), Finland (3), France (23), Germany (5), 
Greece (13), Hungary (12), Ireland (10), Israel (5), Italy (22), Latvia (3), Luxembourg (1), Mexico 
(142), Netherlands (11), Nigeria (1), Norway (2), Poland (24), Portugal (44), Scotland (2), 
Slovenia (1), South Africa (502), South Korea (1), Spain (27), Sweden (1), Switzerland (3), United 
Kingdom (68), United States (26), Venezuela (1), and Wales (2). 
 

 
Figure E.2. Gender Distribution Across Age Groups in the Sample: This figure shows this 
sample’s gender and age distribution. The percentages are shown per gender. 
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Figure E.3. Gender Distribution and Years of Experience. This figure shows this sample’s 
distribution of gender and years of entrepreneurial experience. The percentages are shown per 
gender. 
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Appendix F: The Alternative Single-Stage Model 

 
Figure F.1. The Parameter Estimates of the Single-Stage Model: This model includes the 
variables Extraversion, Parental Encouragement and Parental Education as control variables instead 
of instrumental variables. The estimation is also done in a single-stage instead of a Two-Stage 
approach. The parameter estimates are shown with significance levels and standard errors. The 
asterisks indicate the level of statistical significance. Three asterisks indicate a significance level of 
1%, two asterisks indicate a level of 5%, and one asterisk indicates a level 10%. The standard errors 
are shown between brackets. 
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3 

     Conditions that Make Ventures Thrive: 
From Individual Entrepreneur to Market Impact14 

 
 
 
New businesses in the U.S. fail on average 90 percent of the time, according to data from 

2011 to 2020 of the U.S. Bureau of Labor Statistics15. The data underpin an important 

phenomenon called the “Death Valley Curve” in entrepreneurship, where ventures either 

fail to grow or fail to innovate their business model, leading to premature failure or the 

so-called ‘The Valley of Death’16. Entrepreneurs with high-growth aspirations operate 

as agents in markets with market-supporting conditions, which are created by 

institutional policies and regulation (Fuentelsaz, González, and Maícas 2021). Therefore, 

one can attribute the rise and fall of business ventures to (1) the individual entrepreneurs 

 
14 This chapter is based on Chung, Franses, and Pennings (2022). 
15  Source: Calculated from the data of U.S. Bureau of Labor Statistics: 
https://www.bls.gov/news.release/cewbd.t08.htm 
16 Source: Thomas Ritter and Carsten Lund Pedersen: “An Entrepreneur’s Guide to Surviving the ‘Death 
Valley Curve’”, Harvard Business Review, April 13, 2022. 



 100 

and their team (Patzelt, Preller, and Breugst 2021), (2) the supportive functioning of 

institutional conditions (i.e., conditions created by governmental policies) (Fredström, 

Peltonen, and Wincent 2021), and (3) the ventures’ ability to innovate in the market 

(Fuentelsaz, Maícas, and Montero 2018). Hence, one may learn how to avoid the Death 

Valley Curve and create a positive market impact by examining the problem from the 

individual, institutional, and innovation perspectives. 

 Prior research indeed examines the success of business ventures from these 

different perspectives. From the individual perspective, the success and failure are 

determined by the entrepreneurial team (e.g., Patzelt, Preller, and Breugst 2021). 

Individual talent, passion, grit, entrepreneurial experience, and entrepreneurial vision are 

important factors that determine the entrepreneurial performance (Eesley and Roberts 

2012; Drnovsek, Cardon, and Patel 2016; Mueller, Wolfe, and Syed 2017; Preller, 

Patzelt, and Breugst 2020). The literature also examines the role of entrepreneurial 

motivation in determining entrepreneurial success (Murnieks, Klotz, and Shepherd 

2020). Yet, it is still crucial for entrepreneurs and their teams to align their talents and 

abilities with the innovation strategy and commercialization environment (Eesley, Hsu, 

and Roberts 2014). Hence, there is merit to extend the individual perspective with other 

perspectives, such as the institutional and innovation perspectives. 

 Studies show that formal and informal institutions have a positive effect on 

entrepreneurial growth, leading to higher levels of innovation and economic growth 

(Wong, Ho, and Autio 2005; Urbano, Aparicio, and Audretsch 2019). Public policies 

therefore play a pivotal role in stimulating entrepreneurial activity and growth through 

facilitating ecosystem conditions (Minniti 2008; Hechavaría and Ingram 2019). For 

instance, institutional conditions that facilitate economic freedom have a positive effect 
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on the level of innovation (Fuentelsaz, Maícas, and Montero 2018). Studies propose 

entrepreneurial ecosystem programs to raise the level of sophistication and support for 

entrepreneurs to foster innovation (e.g., Wurth, Stam, and Spigel 2022). And these 

initiatives of market-supporting institutions play an important role in high-growth 

aspiration entrepreneurship (Fuentelsaz, González, and Maícas 2021) and hopefully 

reducing financial barriers to entrepreneurship (e.g., Roper and Scott 2009) and avoiding 

institutional blind spots (Webb, Khoury, and Hitt 2020). With the rise of entrepreneurial 

programs and the increased attention focused on institutional conditions, we study the 

intricacies of the systems that provide support for entrepreneurs and aim to facilitate their 

success to innovate and have a consequent impact on society. 

 After all, surviving the Valley of Death not a goal. The larger entrepreneurial 

goal is to achieve growth that leads to a substantial impact on the economy or society. 

This impact can be achieved by ventures that engage in radical innovation, which 

concerns introducing new products that use existing or new technologies to add 

significant value to customers (Chandy and Tellis 1998). Ideally, these new products 

also break new grounds in new international markets and expand existing market 

boundaries (Tellis, Prabhu, and Chandy 2009). The innovation aspect is therefore a 

crucial part to consider if we aim to measure the impact of promoting and facilitating 

entrepreneurship at an institutional level. Hence, we believe it is important to examine 

the mechanisms that lead to entrepreneurial activity, facilitate further growth, and 

increase the eventual market and societal impact. 

 This present study therefore contributes to the existing literature by examining 

the effect of entrepreneurial motives at the level of radical innovation in the market, the 

introduction of new products, and profound market expansion, and by analyzing how 
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these relationships are moderated by formal and informal institutional conditions. To 

achieve this, we combine data of three databases, namely the World Bank, Fraser 

Institute, and the Global Entrepreneurship Monitor (GEM). We use multi-level modeling 

to analyze data of 29 countries from 2006 to 2018. The novelty of our study is that we 

combine three different perspectives: (1) the behavioral motives of entrepreneurs, (2) the 

determinants of radical innovation, introduction of new products, and profound 

expansion in the market, and (3) the effectiveness of formal and informal institutional 

conditions. 

Our findings are relevant for policy makers, entrepreneurs, and managers of 

small businesses for several reasons. First, governments can improve their policy making 

with our present findings if they desire to increase the levels of radical innovation, new 

product introductions, and profound market expansions in their countries. We find that 

there are substantial differences in informal and formal institutional conditions that affect 

entrepreneurs differently. We also find that entrepreneurial programs and government 

support programs need to improve to meet innovation goals. Second, positive market 

impact happens through radical innovation, new product introductions, and profound 

market expansion. Entrepreneurs and managers can use our findings to better understand 

their entrepreneurial motives, shift toward a more opportunity-driven focus, and know 

how informal and formal institutional conditions influence and provide relevant support 

to their way of doing business, and subsequently achieve radical innovation. 

 The remainder of our study is structured as follows. The next section develops 

the theory. Section 3.2 describes the data. Section 3.3 elaborates on the methods. Section 

3.4 presents the results. Section 3.5 discusses the main findings and limitations. Section 

3.6 concludes. 
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3.1   Theory 

This section develops the theory and hypotheses. We examine the role of institutional 

conditions in entrepreneurship and then discuss radical innovation, new product 

introduction, and profound market expansion as crucial outcomes. We propose a 

Conditions-Motives matrix that theoretically explains the fourfold way to achieve radical 

innovation, new product introduction, and profound market expansion. Subsequently, 

we discuss the opportunity versus necessity motives among entrepreneurs and develop 

the hypotheses and the theoretical framework. 

3.1.1  The Role of Institutional Conditions 

The entrepreneurial process does not happen in a vacuum. Countries have established 

regulations, laws, and practices designed to support young businesses and to stimulate 

entrepreneurial growth (Van Stel, Storey, and Thurik 2007; Urbano, Aparicio, and 

Audretsch 2019). These establishments are called institutions and we distinguish 

between informal institutions and formal institutions. Informal institutions determine the 

conditions that shape the cultural values and cultural leadership ideals, while formal 

institutions determine the conditions that shape the rules of doing business (Stephan and 

Pathak 2016). In this sense, culture and ideals are defined as a set of shared values, beliefs, 

and expected behaviors from individuals (Hayton et al. 2002). Institutional conditions 

therefore influence the way entrepreneurship is regulated, play a normative role to guide 

organizational and individual behavior, and guide individual beliefs and actions based 

on subjectively constructed rules and meanings (Bruton, Ahlstrom, and Li 2010).  

Countries have institutional conditions to foster entrepreneurial productivity 

(Fredström, Peltonen, and Wincent 2021). Entrepreneurs learn about these institutions, 
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i.e., values, beliefs, and expectations in their education or from experience (Walter and 

Block 2016). In practice, these institutional factors play a contingent and market-

supporting role in the life of entrepreneurs and their ability to innovate (Fuentelsaz, 

Maicas, and Montero 2018; Fuentelsaz, González, and Maícas 2021). Therefore, 

institutional conditions are important to consider when conducting research in 

entrepreneurship because these conditions shape the environment in which entrepreneurs 

operate. 

3.1.2 Radical Innovation, New Products, and Market Expansion 

Innovation takes many forms and shapes when it comes to contributing value to 

consumers and the market (Chandy and Tellis 1998). Of these different degrees of 

innovation, we may value radical innovation the most as the main driver of radical 

change (Domínguez-Escrig et al. 2019). Radical innovation is defined as introducing 

new products in new markets using new technology, having the potential to create a large 

impact on the economy and society (McDermott and O’ Connor 2002; Tellis, Prabhu, 

and Chandy 2009; Coccia 2012). Radical innovation consists of these three components, 

namely new product introductions, profound market expansion, and the combination of 

both, i.e., a new product-market combination. New product introductions are an essential 

part of innovation in the market, while profound market expansion, venturing into new 

markets, diffuses new or existing products into the hands of new customers. Hence, these 

three parts are crucial when examining innovation from a marketing perspective. 

 In large firms, radical innovation, new product introduction, and profound 

market expansion are driven by R&D and marketing departments to develop 

technological competencies and capabilities and develop the right product-market fit 
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(O’Connor and McDermott 2004). The transformation of competencies is then driven by 

the organizational orientation toward innovation, organizational learning, willingness to 

take risks, and long-term orientation (Herrmann, Gassmann, and Eisert 2007). In new 

ventures, radical innovation is driven by the entrepreneurs themselves with their 

perceived opportunities in the market and their drive to exploit these opportunities (cf. 

Shane and Venkataraman 2000). The similarities on a smaller scale are still applicable 

to the entrepreneurs in terms of orientation toward innovation, entrepreneurial learning, 

willingness to take risks and long-term orientation. After all, the opportunity driven 

entrepreneur perceives the opportunity and is willing to invest in long-term growth and 

aspires to achieve a lasting impact on society. In such cases, entrepreneurs decide upon 

whether they introduce new products in existing markets, existing products in new 

markets, or opt for a completely new approach in terms of new product-market 

combinations. 

3.1.3 Institutional Conditions and Entrepreneurial Motives 

The entrepreneurial process starts with and revolves around the individual entrepreneur 

or the entrepreneurial team. These entrepreneurs develop their own perceptions and 

capabilities and use the available resources to start and run their businesses (Kor, 

Mahoney, and Michael 2007). With the formation of their business, entrepreneurs have 

their own growth aspirations and thus different levels of expectations (Autio and Acs 

2010). Entrepreneurs also have different motives and motivations to start their businesses 

(Murnieks, Klotz, and Shepherd 2020). Some entrepreneurs are ‘pulled’ toward their 

perceived opportunities, while some are ‘pushed’ toward self-employment as an 

alternative to regular employment (Thurik, Carree, and Van Stel 2008; Dawson and 
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Henley 2012). In such a context, we can clearly distinguish between the opportunity and 

necessity motives of entrepreneurs (Raynolds et al. 2001; Acs 2006). 

3.1.3.1 The Conditions-Motives Matrix 

Combining the theory of institutional conditions and entrepreneurial motives, we create 

a 2 × 2 matrix that describe the mechanisms that drive radical innovation. Figure 3.1 

presents our study’s Conditions-Motives matrix. This matrix features two axes, 

institutional conditions, and entrepreneurial motives, to depict the interplay between the 

external environment and the individual entrepreneur.  

 
Figure 3.1. The Conditions-Motives Matrix: This figure depicts the interplay 
between institutional conditions (informal and formal) and entrepreneurial motives 
(necessity and opportunity driven). 

 

Entrepreneurs start their business because they are either driven by necessity or 

opportunity. Simultaneously, they navigate the conditions shaped by the informal and 

formal institutions. On the one hand, the informal conditions shape the social norms and 
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informal culture that shapes the vision and high growth aspirations of opportunity driven 

entrepreneurs, while the informal conditions shape the beliefs of necessity driven 

entrepreneurs in the form of providing the tools and knowledge to increase their 

perceived capabilities. On the other hand, formal institutions shape conditions and rules 

to reduce the barrier of entry for necessity driven entrepreneurs, allowing them to pursue 

financial rewards that are alternative to regular employment. Furthermore, formal 

institutions also support opportunity-driven entrepreneurs by providing relevant rules 

that facilitate the exploitation of business opportunities. These rules are, for instance, 

direct governmental support policies, tax policies, and reduced levels of bureaucracy, 

making it easier to do business for opportunity-driven entrepreneurs and allow them to 

focus on radical innovation. 

3.1.4 The Opportunity Motive: A Pull Factor 

Entrepreneurs are traditionally seen as individuals who explore and discover new 

possibilities in markets and subsequently exploit these rare business opportunities 

(Shane and Venkataraman 2000). They can aspire to realize their entrepreneurial vision, 

achieve their high-growth goals, or exploit a rare opportunity in the market (Preller, 

Patzelt, and Breugst 2020; Fuentelsaz, González, and Maícas 2021). Because 

entrepreneurs are driven by their entrepreneurial opportunity, they persist with their 

endeavor despite potential adversities and continue regardless of counterinfluences or 

enticing alternatives (Holland and Shepherd 2013). Eventually, entrepreneurs, with their 

high-growth aspirations and persistence, are more likely to engage and achieve 

innovation and economic growth (Hessels, Van Gelderen, and Thurik 2008a). 
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3.1.4.1 Culture and Social Norms: Shaping Vision and Aspirations 

From the institutional perspective, the level of entrepreneurial activity and growth also 

depends on the efficacy of policies that shape the culture and social norms (Meek, 

Pacheco, and York 2010). Within this context, informal institutional conditions shape 

the culture and social norms of nations and form the basis of the forces that stimulate 

opportunity driven entrepreneurs (Hechavarria and Reynolds 2009). Institutions 

therefore matter in attracting, shaping, and supporting entrepreneurial potential in 

realizing their goals of exploiting their perceived opportunities (Aparicio, Urbano, and 

Stenholm 2021). Entrepreneurs with vision and high growth aspirations benefit from a 

positive entrepreneurial culture that surrounds them (Capelleras et al. 2019). In this sense, 

individuals with vision and high-growth aspirations are likely to engage in radical 

innovation, new product introductions, and profound market expansion, to achieve a high 

innovation impact (Chandy and Tellis 1998; Tellis, Prabhu, and Chandy 2009). As the 

informal institutions shape the culture and social norms among entrepreneurs and radical 

innovation is a phenomenon worth pursuing when aspiring for high growth, we 

hypothesize: 

H1: Higher levels of Entrepreneurs with Opportunity Motives lead to higher levels 
of (A) Radical Innovation, (B) New Product Introductions, and (C) Profound 
Market Expansion, positively amplified by Culture and Social Norms. 

3.1.4.2 Tax Policies and Bureaucracy: Making Things Easier 

The combination of individual level resources and institutional conditions is likely to 

stimulate high-growth entrepreneurial activity (Stenholm, Acs, and Wuebker 2013; De 

Clerq, Lim, and Oh 2013). From the institutional perspective, these formal institutional 

conditions, such as government tax policies, reduced bureaucracy, and government 
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support programs likely play an active supporting and relevant role in driving such 

entrepreneurial growth (Autio and Acs 2010; Audretsch et al. 2022). Opportunity-driven 

entrepreneurs are ‘pulled’ toward their perceived business opportunities and aim to 

benefit from the results and consequences of realizing their vision. Therefore, less 

institutional resistance and lower taxes on their potential gains may increase the 

likelihood of venturing into high-growth opportunities for these opportunity-driven 

entrepreneurs. Formal institutions hence form the fundamentals of reducing actual and 

perceived barriers for entrepreneurs to start and conduct their businesses (Kwapisz 2019). 

In sum, better tax policy and reduced bureaucracy make it easier to do business for 

opportunity-driven entrepreneurs. We therefore hypothesize: 

H2: Higher levels of Entrepreneurs with Opportunity Motives lead to higher levels 
of (A) Radical Innovation, (B) New Product Introductions, and (C) Profound 
Market Expansion, positively amplified by Governmental Tax Policy and 
Bureaucracy. 

3.1.5 The Necessity Motive: A Push Factor 

Alternatively, entrepreneurs can also start their businesses out of necessity. This 

necessity motive acts as a ‘push factor’ that drives the potential entrepreneurs toward 

starting their own business venture. What distinguishes necessity-driven entrepreneurs 

from opportunity-driven entrepreneurs is that necessity-driven entrepreneurs do not have 

the vision for a high-growth business opportunity in the market. In this necessity context, 

these entrepreneurs seek an alternative to regular employment. They perceive 

entrepreneurship as having many advantages compared to regular employment, such as 

a feeling of autonomy, higher satisfaction, potentially higher rewards, and a possibility 

to have an impact on the economy (Hessels, Van Gelderen, and Thurik 2008b). The 
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mechanisms that drive these entrepreneurs with necessity motive are therefore also 

different compared to the entrepreneurs with opportunity motive. 

In the context of necessity-driven entrepreneurship, the entrepreneurial process 

also requires individuals to have the right levels of knowledge and the capabilities to run 

their own businesses and achieve a high performance (Lattacher et al. 2021). Fortunately, 

governments have installed policies and regulation that create informal institutional 

conditions (e.g., a culture of education, continuous improvement, and personal 

development) that facilitate entrepreneurial learning (Tseng 2013). For instance, 

governments have created entrepreneurial programs that serve to gain relevant 

knowledge (Wurth, Stam, and Spigel 2022). Entrepreneurs with necessity motives also 

engage in active learning and obtaining the necessary capabilities to run their business 

(Lattacher et al. 2021). Entrepreneurs who have higher perceived capabilities in terms of 

capital, knowledge, and skills may therefore be more likely to start their businesses. By 

engaging in such programs and being involved in a culture of continuous improvement, 

entrepreneurs can learn more, gain knowledge, and obtain skills that are relevant for their 

entrepreneurial endeavors. 

3.1.5.1 Regulatory Quality: Facilitating Perceived Capabilities 

The effectiveness of the governmental efforts has a high correlation with the regulatory 

quality. This regulatory quality is determined by the clarity in roles and objectives, 

autonomy, predictability, transparency of decisions, accountability, participation, and 

open access to information (Kaufmann, Kraay, Mastruzzi 2009). The quality of 

governance matters when dealing with businesses and necessity-driven entrepreneurs 

that are dependent on the legislation and regulations to thrive. After all, these 
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entrepreneurs with necessity motives are ‘pushed’ toward alternative means of 

employment and are likely, like regular employees, to be more dependent on guidance 

and regulation from the government to create similar conditions to engage in their work 

and business. Yet, in contrast to regular employees, these entrepreneurs are still 

motivated to build and expand their businesses and achieve high performance. In such a 

situation, the quality of governmental regulation plays a key role in managing the 

business conditions that lead to radical innovation, new product introductions, and 

profound market expansion. We therefore hypothesize: 

H3: Higher levels of Entrepreneurs with Necessity Motives lead to higher levels of 
(A) Radical Innovation, (B) New Product Introductions, and (C) Profound Market 
Expansion, positively amplified by Regulation Quality. 

3.1.5.2 Monetary Resources: Crowding Out Motivation 

Furthermore, government policies also shape the formal institutional conditions for 

entrepreneurs. Specifically, the tax policy and rules of doing business have a significant 

influence on entrepreneurial activity in general. By installing governmental rules that 

facilitate the procedure of starting a business and reducing the costs of conducting 

business, potential entrepreneurs with opportunity and necessity motives are more likely 

to consider starting a business as an alternative to regular employment. It is therefore 

enticing to theorize that better tax policies and reduced bureaucracy may lead to an 

increase in total entrepreneurial activity. 

However, the reality may be more complex than we may assume in theory. 

Namely, institutional conditions may also have ‘crowding out’ effects in terms of the 

availability of monetary resources, which reduce the extrinsic motivation to aim for 

radical innovation, new product introductions, and profound market expansion (cf. Frey 
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and Oberholzer-Gee 1997). Businesses that launch out of a necessity motive are different 

in innovative nature compared to the business launched from opportunity motive (Block 

et al. 2015). The case may be that necessity-driven entrepreneurs are driven by higher 

financial rewards that are not the consequences of high-growth opportunities, such as the 

case of opportunity-driven entrepreneurs, but higher financial awards that are merely 

seeking substitutes of or alternatives to regular employment. In such a case, institutional 

policies may then conflict with each other. There is therefore a fine line between the 

relevance of institutional conditions and potential negative consequences. Specifically, 

the availability of monetary resources may therefore help in some situations, such as 

encouraging entrepreneurial activity and incremental innovation in general, but we 

expect the opposite effect when it comes to extrinsically motivated entrepreneurs with 

necessity-motive, aiming for radical innovation, new product introductions, and 

profound market expansion. These entrepreneurs may be less likely to engage in such 

activities if their needs are satisfied by institutional policies. We hence hypothesize: 

H4: Higher levels of Entrepreneurs with Necessity Motives lead to higher levels of 
(A) Radical Innovation, (B) New Product Introductions, and (C) Profound Market 
Expansion, but negatively amplified by Monetary Resources. 

 
3.1.6 The Theoretical Framework 

Figure 3.2 shows the theoretical framework of our study. We theorize that there are 

distinct mechanisms that drive the effects of the entrepreneurial motives on radical 

innovation, new product introductions, and profound market expansion. These 

differences can be explained by the interplay between the entrepreneurial motives and 

the formal and informal institutional conditions as shown in the Conditions-Motives 

matrix (Figure 1). The exact differences in effect sizes will be demonstrated empirically. 
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Figure 3.2. The Theoretical Framework: Entrepreneurs are driven by opportunity or 
necessity motives, which lead to higher levels of radical innovation, new product 
introduction, and profound market expansion. These effects are amplified or decreased by 
informal and formal institutional conditions. 
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3.2      Data 

For this study, we combine and analyze the yearly data of three databases. These three 

databases are the (1) World Bank 17 , (2) Fraser Institute 18 , and (3) the Global 

Entrepreneurship Monitor (GEM)19. First, we obtain the World Governance Indicators 

(WGI) and World Development Indicators (WDI) from the World Bank database. 

Second, we obtain an Index of Economic Freedom (IEF) variable from the Fraser 

Institute database. Third, we obtain variables from the Adult Population Survey (APS) 

data and National Expert Survey (NES) data from the GEM database. Our present dataset 

features 13 variables that are measured annually across 29 countries, ranging from 2006 

to 2018. Table 3.1 describes the variables in our dataset. Table G.1. shows the countries 

on the world map (Appendix G). 

3.2.1 Dependent Variables 

In our study, we examine three dependent variables: (1) Radical Innovation, (2) New 

Product Introductions, and (3) Profound Market Expansion. First, radical innovation is 

measured as the introduction of new products in a new market, i.e., a new product-market 

combination. Second, new product introductions are measured as the percentage of 

products that are new to all customers. Third, profound market expansion is measured as 

the extent to which the introduced products expand the existing market boundaries. 

3.2.2 Independent Variables 

In our study, we use six independent variables to make inferences on the causal 

relationships. The data feature variables on the country, informal institutional, and 

 
17 https://databank.worldbank.org/ 
18 https://fraserinstitute.org/economic-freedom/ 
19 https://gemconsortium.org/data 
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formal institutional levels: (1) the Total Entrepreneurial Activity with an Opportunity 

Motive, (2) the Total Entrepreneurial Activity with a Necessity Motive, (3) Culture and 

Social Norms, (4) Regulatory Quality, (5) Government Policies: Taxes and Bureaucracy, 

(6) Available Monetary Resources. 

3.2.3 Control Variables 

We use two control variables for informal and formal institutional conditions. First, we 

use Governmental Entrepreneurial Programs as a control variable for informal 

institutional conditions. The entrepreneurial culture and social norms and regulator 

quality may be influenced by the amount of support that entrepreneurs receive through 

governmental entrepreneurial programs. Therefore, we consider the level and quality of 

these programs. 

Second, we use Government Policies: Support and Relevance as a control 

variable for formal institutional conditions. This direct formal support and the level of 

relevance is related to the amount of formal support entrepreneurs receive in addition to 

reduced taxes, reduced bureaucracy, and available monetary resources. We therefore 

also account for this direct support and its relevance. 

Also, we use two control variables to control for potential macro-economic 

confounding effects. We measure the economic development and productivity by the 

means of the GDP per Capita, which is expressed in purchasing power parities in US 

dollars (Hessels, Van Gelderen, and Thurik 2008a). We measure Tertiary Education 

because this variable influences the level of functioning of the human resources 

(Fuentelsaz, Maícas, and Montero 2018). 
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Table 3.1. Variables Description: This table shows this study’s dependent, independent, and 
control variables along with their source and description. 

    Dependent Variables Source Description Measurement 

Radical Innovation APS Introducing new products in new markets 0 – 100 
New Product Introduction APS Introducing a product that is new to all customers 0 – 100 
Profound Market Expansion APS Expanding the current market with new or existing 

products 
0 – 100 

     Independent Variables   
          Country Level    

Opportunity Motive APS Percentage of entrepreneurs who start a business with 
an opportunity motive 

0 – 100 

Necessity Motive APS Percentage of entrepreneurs who start a business with a 
necessity motive 

0 – 100 

          Informal Institutional Level   
Cultural and Social Norms NES A score given by experts evaluating the level of culture 

and social norms within a country 
1 – 7  

Government Entrepreneurial 
Programs 

NES A score given by experts evaluating the level of 
government entrepreneurial programs 

1 – 7 

Regulatory Quality WGI A standardized index showing the level of regulatory 
quality of a country 

-1 – 2 

          Formal Institutional Level   
Government Policies: Taxes 
and Bureaucracy 

NES A score given by experts evaluating the level of taxes 
and bureaucracy in a country 

1 – 7 

Government Policies: Support 
and Relevance 

NES A score given by experts evaluating the level of support 
and relevance in a country 

1 – 7 

Monetary Resources IEF The level of monetary resources available to businesses 
and entrepreneurs in a country 

1 – 10 

     Control Variables    

GDP per Capita WDI The Gross Domestic Product per capita value 
Tertiary Education WDI Percentage of population who has been enrolled in 

tertiary education 
0 – 100 
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3.3 Methods 

In this study, we test our theoretical framework using a dynamic multi-level modeling 

approach. We use a multi-level method because we first model the base model at the 

country level and then proceed with the formal and informal institutional level analysis. 

By doing so, we can distinguish among different effects across these various levels. 

Furthermore, we use a dynamic approach because our dependent variables vary over 

time and are persistent, and hence we include a lag of the dependent variable. Variables 

affecting past outcomes have arguably effects on current outcomes. 

3.3.1 Multi-Level Modeling 

3.3.1.1 The Base Model 

The main model at the country level is specified using the following expression: 

(3.1) 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑦𝑦𝑖𝑖 ,𝑖𝑖−1 + 𝛽𝛽2𝑡𝑡 + 𝛽𝛽3𝑖𝑖𝑜𝑜𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖 + 𝛽𝛽4𝑖𝑖𝑛𝑛𝐴𝐴𝑐𝑐𝑖𝑖𝑖𝑖 + 𝛿𝛿1𝐴𝐴𝑔𝑔𝑂𝑂𝑖𝑖𝑖𝑖 + 𝛿𝛿2𝐴𝐴𝑔𝑔𝑒𝑒𝑐𝑐𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖 

where 𝑦𝑦𝑖𝑖𝑖𝑖  denotes the dependent variables which are radical innovation, new product 

introductions, and profound market expansion for country i at time t. The variable 𝑦𝑦𝑖𝑖,𝑖𝑖−1 

denotes the lagged dependent variable. The variable t denotes the time trend. The 𝑜𝑜𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖  

and 𝑛𝑛𝐴𝐴𝑐𝑐𝑖𝑖𝑖𝑖  variables are the opportunity and necessity motives measured at the country 

level at time t. The 𝐴𝐴𝑔𝑔𝑂𝑂𝑖𝑖𝑖𝑖  and 𝐴𝐴𝑔𝑔𝑒𝑒𝑐𝑐𝑖𝑖𝑖𝑖 variables are the control variables on the 

macroeconomic level to control for confounding effects that affect the levels of radical 

innovation. 
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3.3.1.2 The Multi-Level Model 

With our multi-level approach, we specify the base model as the equation above. 

Additionally, we specify institutional and macroeconomic level effects in the model by 

a system of equations with the following expression: 

(3.2) 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑦𝑦𝑖𝑖 ,𝑖𝑖−1 + 𝛽𝛽2𝑡𝑡 + 𝛽𝛽3𝑖𝑖𝑜𝑜𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖 + 𝛽𝛽4𝑖𝑖𝑛𝑛𝐴𝐴𝑐𝑐𝑖𝑖𝑖𝑖 + 𝛿𝛿1𝐴𝐴𝑔𝑔𝑂𝑂𝑖𝑖𝑖𝑖 + 𝛿𝛿2𝐴𝐴𝑔𝑔𝑒𝑒𝑐𝑐𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖 

(3.3)   𝛽𝛽3𝑖𝑖 = 𝛾𝛾03 + 𝛾𝛾13𝑧𝑧1,3𝑖𝑖 + ⋯+ 𝛾𝛾𝑞𝑞3𝑧𝑧𝑞𝑞,3𝑖𝑖 + 𝜂𝜂3𝑖𝑖 

(3.4)   𝛽𝛽4𝑖𝑖 = 𝛾𝛾04 + 𝛾𝛾14𝑧𝑧1,4𝑖𝑖 + ⋯+ 𝛾𝛾𝑞𝑞4𝑧𝑧𝑞𝑞,4𝑖𝑖 + 𝜂𝜂4𝑖𝑖 

where the z variables are informal and institutional conditions measured at the country 

level, and the 𝛽𝛽 coefficients are first estimated in the system of equations and then appear 

in the base model. The 𝛾𝛾 coefficients are the parameter estimates for the institutional 

variables and they measure the amplifying effects. We centralize (demean) the variables 

to allow for correct interpretations of the multi-level interaction effects. Appendix H 

shows the programming code that we use for estimating these multi-level models. 
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3.4 Results 

This section presents the results. We show the descriptive statistics of the variables 

across three time periods and present the parameter estimates of the multi-level models. 

3.4.1 Descriptive Statistics 

Table 3.2 shows the descriptive statistics of the variables, featuring country level 

variables, informal and formal institutional level variables, and control variables across 

the example years 2006, 2012, and 2018. 

Table 3.2. Descriptive Statistics 
 2006  2012  2018 

    Country Level Mean Std.  Mean Std.  Mean Std. 

Radical Innovation 19.98 8.44  27.94 11.10  26.35 9.45 

New Product Introduction 14.37 6.44  16.43 10.00  15.53 6.29 
Profound Market Expansion 0.19 0.21  0.20 0.26  0.24 0.21 
Opportunity Motive 6.26 5.25  7.02 3.75  7.54 4.20 

Necessity Motive 2.07 2.37  2.26 1.60  2.37 1.84 

     Informal Institutions         

Culture and Social Norms 3.30 0.61  3.30 0.60  3.39 0.64 

Entrepreneurial Programs 3.33 0.55  3.30 0.61  3.38 0.66 
Regulatory Quality 0.90 0.72  0.84 0.83  0.77 0.93 

     Formal Institutions         

Government Support 
Policies 

3.06 0.49  3.06 0.50  3.08 0.51 

Government Tax Policies 2.80 0.63  2.81 0.67  2.84 0.73 
Monetary Resources 9.04 0.79  9.01 0.80  9.03 0.85 

     Control Variables         

GDP per Capita 25189.06 19758.59 30498.99 24234.91 32513.48 24254.53 

Tertiary Education -- --  58.91 22.33  -- -- 
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At the country level, the variables are shown in percentage numbers. The mean (standard 

deviation across countries) of Radical Innovation across countries is 19.98 (8.44) percent 

in 2006 and shows a steady growth in 2012 and 2018, reaching 27.94 (11.10) and 26.35 

(9.45), respectively. This statistic means that in 2006 around 1 out of 5 ventures engaged 

in Radical Innovation, while this number went up to more than 1 out of 4 ventures in 

2012 and 2018. In 2006, the percentage of New Product Introduction is 14.37 (6.44) and 

remains steady over time. Similarly, the percentage of Profound Market Expansion is 

0.19 (0.21) in 2006 and remains steady over time. Among the total population, there is a 

6.26 (5.25) percent of the individuals that launch a business with an opportunity motive 

in 2006, while this percentage grew to 7.54 (4.20) in 2018. Also, 2.07 (2.47) percent of 

all businesses are launched with a necessity motive in 2006. This percentage remains 

steady over time. The relatively large standard deviations means that there are substantial 

differences across countries. 

 At the informal institutional level, Culture and Social norms have an average 

score of 3.30 (0.61) in 2006. Entrepreneurial programs have a similar score with 3.33 

(0.55). The relatively small standard deviations indicate that the differences across 

countries are small. However, Regulatory Quality shows large differences across 

countries, with a mean score of 0.90 and standard deviation of 0.72. This score declines 

over time, while the standard deviation increases. This indicates that the regulatory 

quality decreased over time and the differences increased across countries. 

 At the formal institutional level, Government Support Policies and Government 

Tax Policies have the scores 3.06 (0.49) and 2.80 (0.63), respectively in 2006. These 

scores remain steady over time. The small standard deviations indicate that the 

differences across the countries are small. In contrast, the Monetary Resources across 
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countries are 9.04 (0.79). The standard deviations indicate that there are substantial 

differences across countries and these differences grew slightly over time. 

3.4.2 Parameter Estimates 

This subsection presents the parameter estimates of the three multi-level models that we 

analyze for Radical Innovation, New Product Introductions, and Profound Market 

Expansion. 

3.4.2.1 Radical Innovation 

Table 3.3 shows the parameter estimates of the two models estimated with Radical 

Innovation as the dependent variable. Model 1 is the base model that features the country 

level variables and the control variables. Model 2 expands the base model with a second 

level that features informal and formal institutional variables. 

Regarding model 1, the Radical Innovation of time t – 1 has a significant effect 

on the Radical Innovation of time t with an effect of 0.4453 (0.0540) (p < 0.001). This 

means that the level of Radical Innovation in the previous period is a positive predictor 

of the level of Radical Innovation of the current period. Also, Opportunity Motive has a 

significant, positive effect, 0.4928 (0.1990) (p < 0.05), on Radical Innovation. This 

means that the increase of entrepreneurs driven by the opportunity motive is more likely 

to lead to Radical Innovation. 

 Model 2 in Table 3.3 shows the model with informal and formal institutional 

level interaction effects with the entrepreneurial motives. The prior result of the time-

lagged effect and opportunity motive are still statistically significant. The effect sizes are 

however different. The time-lagged effect is now slightly smaller, while the effect size 

of opportunity motive has increased to 0.9368 (0.3046) (p < 0.001). Also, GDP per 
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Capita now has a positive, significant effect on the level of Radical Innovation, 

indicating that countries with higher levels of economic development are more likely to 

produce radical innovation. 

Table 3.3. The Effect on Radical Innovation 
  Model 1  Model 2 

Intercept 𝛽𝛽0 14.9400 (1.8180) *** 𝛽𝛽0 18.3900 (2.4840) *** 
Radical Innovation 𝑖𝑖−1 𝛽𝛽1   0.4453 (0.0540) *** 𝛽𝛽1   0.2934 (0.0570) *** 
Year 𝛽𝛽2   0.0814 (0.1607) 𝛽𝛽2   0.1742 (0.1944) 
     Country Level     
Opportunity Motive 𝛽𝛽3   0.4928 (0.1990) ** 𝛾𝛾03   0.9368 (0.3046) ***  
Necessity Motive 𝛽𝛽4   0.2373 (0.4456) 𝛾𝛾04   1.1610 (0.7209) 
     
     Control Variables     
GDP per Capita 𝛿𝛿1   0.00005 (0.00004)  𝛿𝛿1   0.0002 (0.0001) *** 
Tertiary Education 𝛿𝛿2  -0.01179 (0.03401) 𝛿𝛿2  -0.0460 (0.0357)  
     
     Informal Institutional Conditions     
Opp. Motive × Culture & Social Norms (H1A)   𝛾𝛾13  -0.4377 (0.4443) 
Opp. Motive × Entrepreneurial Programs   𝛾𝛾23  -0.4613 (0.7576) 
Opp. Motive × Regulatory Quality   𝛾𝛾33   0.1462 (0.6352) 

     Formal Institutional Conditions     
Opp. Motive × Governmental Support   𝛾𝛾43  -1.9640 (1.3360) 
Opp. Motive × Governmental Tax (H2A)   𝛾𝛾53   2.6360 (0.9406) *** 
Opp. Motive × Monetary Resources   𝛾𝛾63  -0.6610 (0.4536) 
     Informal Institutional Conditions     
Nec. Motive × Culture & Social Norms   𝛾𝛾14   0.5217 (1.0740) 
Nec. Motive × Entrepreneurial Programs   𝛾𝛾24   0.2245 (1.6200) 
Nec. Motive × Regulatory Quality (H3A)   𝛾𝛾34   3.1520 (1.2160) ** 

     Formal Institutional Conditions     
Nec. Motive × Governmental Support   𝛾𝛾44  -2.2820 (2.7100) 
Nec. Motive × Governmental Tax   𝛾𝛾54  -2.6040 (1.8460) 
Nec. Motive × Monetary Resources (H4A)   𝛾𝛾64  -2.5240 (1.0070) ** 
Note: Standard errors are shown between parentheses Significance levels are denoted by asterisks, *** = 0.01, ** = 
0.05, * = 0.10 significance. 

Regarding the institutional conditions, we find that Culture and Social Norms do not 

have a significant, amplifying effect of opportunity motive, -0.4377 (0.4443) (p = 0.33). 

This means there is no statistical evidence that culture and social norms affect the level 
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of Radical Innovation through the opportunity motive. There is hence no support for 

hypothesis H1A. 

There are institutional conditions that play a role in driving radical innovation. 

Specifically, the combination of Governmental Tax Policies and Opportunity Motive has 

a significant, positive, amplifying effect on Radical Innovation, 2.6360 (0.9406) (p < 

0.01). This means that better tax policies and less bureaucracy in combination with 

opportunity-driven entrepreneurs lead to higher levels of radical innovation. This result 

is in line with our theory and supports hypothesis H2A. 

The combination of Regulatory Quality and Necessity Motive has a significant, 

positive, amplifying effect on Radical Innovation, 3.1520 (1.1260) (p < 0.05). This 

means that countries with higher regulatory quality and more necessity-driven 

entrepreneurs have higher levels of radical innovation. This result supports hypothesis 

H3A. 

Also, the combination of Monetary Resources and Necessity motive has a 

significant, negative amplifying effect on Radical Innovation, -2.5240 (1.0070) (p < 

0.05). This means that countries with more money available and more necessity-driven 

entrepreneurs have lower levels of radical innovation. This result supports hypothesis 

H4A. 

3.4.2.2. New Product Introductions 

Table 3.4 shows the results of the models with New Product Introductions as the 

dependent variable. Model 1 is again the base level model that features the country level 

and control variables. Model 2 is again the expanded multi-level model that also features 

informal and formal institutional variables. 
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Table 3.4. The Effect on New Product Introductions 
  Model 1  Model 2 

Intercept 𝛽𝛽0 12.0700 (1.6550) *** 𝛽𝛽0  13.7700 (2.1030) *** 

New Product Introductions 𝑖𝑖−1 𝛽𝛽1   0.3818 (0.0564) *** 𝛽𝛽1    0.3115 (0.0556) *** 

Year 𝛽𝛽2  -0.1626 (0.1546) 𝛽𝛽2   -0.2268 (0.1863) 

     Country Level     

Opportunity Motive 𝛽𝛽3   0.4658 (0.1698) *** 𝛾𝛾03    0.9991 (0.2432) ***  

Necessity Motive 𝛽𝛽4  -0.1926 (0.3798) 𝛾𝛾04   -0.2259 (0.5723) 

     
     Control Variables     

GDP per Capita 𝛿𝛿1  -0.00003 (0.00004)  𝛿𝛿1  0.00006 (0.00004) 

Tertiary Education 𝛿𝛿2  -0.02763 (0.03029) 𝛿𝛿2 -0.03519 (0.02793)  

     
     Informal Institutional Conditions     

Opp. Motive × Culture & Social Norms (H1B)   𝛾𝛾13   -0.4554 (0.3572) 

Opp. Motive × Entrepreneurial Programs   𝛾𝛾23    0.0714 (0.6025) 

Opp. Motive × Regulatory Quality   𝛾𝛾33    0.0103 (0.4993) 

     Formal Institutional Conditions     

Opp. Motive × Governmental Support   𝛾𝛾43   -3.5520 (1.0750) *** 

Opp. Motive × Governmental Tax (H2B)   𝛾𝛾53    3.2530 (0.7515) *** 

Opp. Motive × Monetary Resources   𝛾𝛾63   -0.5517 (0.3617) 

     Informal Institutional Conditions     

Nec. Motive × Culture & Social Norms   𝛾𝛾14    0.3350 (0.8466) 

Nec. Motive × Entrepreneurial Programs   𝛾𝛾24    0.2969 (1.2730) 

Nec. Motive × Regulatory Quality (H3B)   𝛾𝛾34    2.4360 (0.9494) ** 

     Formal Institutional Conditions     

Nec. Motive × Governmental Support   𝛾𝛾44    0.8195 (2.1780) 

Nec. Motive × Governmental Tax   𝛾𝛾54   -1.9910 (1.4720) 

Nec. Motive × Monetary Resources (H4B)   𝛾𝛾64   -1.2250 (0.8040) 

Note: Standard errors are shown between parentheses. Significance levels are denoted by asterisks, *** = 0.01, ** = 
0.05, * = 0.10 significance. 

Model 1 in Table 3.4 shows the parameter estimates of the base model effects on New 

Product Introductions as the dependent variable. The lagged dependent variable has a 

significant, positive effect on New Product Introductions, 0.3818 (0.0564) (p < 0.001). 

Opportunity Motive also has a significant, positive effect on New Product Introductions, 
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0.4658 (0.1698) (p < 0.01). This result means that more opportunity-driven 

entrepreneurs also lead to higher levels of new product introductions. 

Model 2 in Table 3.4 extends the base model with informal and formal 

institutional variables. Like model 1, the lagged dependent variable and Opportunity 

Motive are significant in this model. In particular, the effect size of Opportunity Motive 

has increased to 0.9991 (0.2432) (p < 0.01). There is statistical evidence that an increase 

in entrepreneurs with an opportunity motive has a positive effect on New Product 

Introductions. 

However, we find no significant, amplifying effect of Culture and Social Norms 

through the Opportunity Motive on New Product Introductions, -0.4554 (0.3572) (p = 

0.21). This means that culture and social norms do not facilitate the direct effects of 

Opportunity Motive on New Product Introductions. There is hence no support for 

hypothesis H1B. 

Additional results in this model are that the combination of Governmental 

Support and Opportunity Motive has a significant, negative effect on New Product 

Introductions,  

-3.5520 (1.0750) (p < 0.01). This result implies that formal institutional support from 

the government hampers the ability of opportunity-driven entrepreneurs to introduce new 

products on average.  

The Governmental Tax Policies have a significant, positive amplifying effect 

with Opportunity Motive on New Product Introductions, 3.2530 (0.7515) (p < 0.01). 

This means that the reduction of taxes and bureaucracy leads to higher levels of new 

product introductions among opportunity-driven entrepreneurs. This result is in line with 

our theory and supports hypothesis H2B. 
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Furthermore, Regulatory Quality has a significant, positive amplifying effect 

with Necessity Motive on New Product Introductions, 2.4360 (0.9494) (p < 0.05). This 

means that countries with higher levels of regulatory quality and more necessity-driven 

entrepreneurs have higher levels of new product introductions. This result is in line with 

our theory and supports hypothesis H3B. 

The combination of Monetary Resources and Necessity Motive does not have 

a significant effect on New Product Introductions, -1.2250 (0.8040) (p = 0.13). There is 

no statistical evidence that Monetary Resources have a significant, negative amplifying 

effect through the Necessity Motive on New Product Introductions. There is hence no 

support for hypothesis H4B. 

3.4.2.3 Profound Market Expansion 

Table 3.5 shows the results of the model with Profound Market Expansion as dependent 

variable. Model 1 shows that the Opportunity Motive has a significant, positive effect on 

Profound Market Expansion, 0.0368 (0.0061) (p < 0.01). This result implies that 

countries with more opportunity-driven entrepreneurs have higher levels of profound 

market expansion of their business ventures. 

Model 2 in Table 3.5 includes the informal and formal institutional levels and 

shows similar results. In addition to model 1, this present model also shows that Tertiary 

Education has a marginally significant, negative effect on Profound Market Expansion, 

-0.0021 (0.0011) (p < 0.10). This means that more individuals with tertiary education in 

the population leads to slightly lower levels of profound market expansion of the 

business ventures. However, the effect size is small in absolute terms.  
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Table 3.5. The Effect on Profound Market Expansion 
  Model 1  Model 2 

Intercept 𝛽𝛽0   0.3275 (0.0406) *** 𝛽𝛽0   0.4084 (0.0579) *** 

Profound Market Expansion 𝑖𝑖−1 𝛽𝛽1   0.0558 (0.0583)  𝛽𝛽1   0.0133 (0.0587) 

Year 𝛽𝛽2   0.0000 (0.0046) 𝛽𝛽2  -0.0022 (0.0051) 

     Country Level     

Opportunity Motive 𝛽𝛽3   0.0368 (0.0061) *** 𝛾𝛾03   0.0363 (0.0090) ***  

Necessity Motive 𝛽𝛽4   0.0146 (0.0124) 𝛾𝛾04   0.0396 (0.0211) 

     
     Control Variables     

GDP per Capita 𝛿𝛿1  -0.0000 (0.0000)  𝛿𝛿1   0.0000 (0.0000) 

Tertiary Education 𝛿𝛿2  -0.0016 (0.0010) 𝛿𝛿2  -0.0021 (0.0011) * 

     
     Informal Institutional Conditions     

Opp. Motive × Culture & Social Norms (H1C)   𝛾𝛾13  -0.0154 (0.0132) 

Opp. Motive × Entrepreneurial Programs   𝛾𝛾23  -0.0205 (0.0220) 

Opp. Motive × Regulatory Quality   𝛾𝛾33   0.0178 (0.0190) 

     Formal Institutional Conditions     

Opp. Motive × Governmental Support   𝛾𝛾43   0.0113 (0.0387) 

Opp. Motive × Governmental Tax (H2C)   𝛾𝛾53   0.0231 (0.0275) 

Opp. Motive × Monetary Resources   𝛾𝛾63  -0.0118 (0.0134) 

     Informal Institutional Conditions     

Nec. Motive × Culture & Social Norms   𝛾𝛾14  -0.0060 (0.0313) 

Nec. Motive × Entrepreneurial Programs   𝛾𝛾24  -0.0550 (0.0491) 

Nec. Motive × Regulatory Quality (H3C)   𝛾𝛾34   0.1131 (0.0358) *** 

     Formal Institutional Conditions     

Nec. Motive × Governmental Support   𝛾𝛾44  -0.0244 (0.0780) 

Nec. Motive × Governmental Tax   𝛾𝛾54   0.0159 (0.0539) 

Nec. Motive × Monetary Resources (H4C)   𝛾𝛾64  -0.0656 (0.0290) ** 

Note: Standard errors are shown between parentheses. Significance levels are denoted by asterisks, *** = 0.01, ** = 
0.05, * = 0.10 significance. 
 
Regarding the informal and formal institutional variables, we find no statistical evidence 

of an amplifying effect of Culture and Social Norms through Opportunity Motive on 

Profound Market Expansion, -0.0154 (0.0132) (p = 0.25). Similarly, there is no 

significant, amplifying effect of Governmental Tax Policies through Opportunity Motive 
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on Profound Market Expansion, 0.0231 (0.0275) (p = 0.40). This means that these 

institutional variables do not play a role in facilitating the effect of Opportunity Motive 

on Profound Market Expansion. There is hence no support for hypotheses H1C and H2C. 

Alternatively, Regulatory Quality amplifies the effect of Necessity Motive on 

Profound Market Expansion, 0.01131 (0.0358) (p < 0.01), indicating that, on average, 

countries with high regulatory quality support necessity-driven entrepreneurs to engage 

in profound market expansion. This result is in line with our theory and supports 

hypothesis H3C.  

Finally, there is a significant, negative amplifying effect of Monetary Resources and 

Necessity Motive on Profound Market Expansion, -0.0656 (0.0290) (p < 0.05). This 

means that countries with more money available to the population and have more 

necessity-driven entrepreneurs have business ventures that are less likely to engage in 

profound market expansion. This result is in line with our theory and supports hypothesis 

H4C. 

  



 129 

3.5   Discussion 

This study examines the effect of entrepreneurial motives, opportunity versus necessity, 

on the level of radical innovation, new product introductions, and profound market 

expansion, potentially amplified by formal and informal institutional conditions. We 

combine three databases to form one large dataset and use multi-level modeling to 

analyze the data of 29 countries between 2006 and 2018. With the current results, we 

discover several novel findings. 

3.5.1 Findings 

First, radical innovation in the market is indeed driven by entrepreneurs with an 

opportunity motive. In our analysis, we find that these opportunity-driven entrepreneurs 

are more likely to engage in radical innovation than necessity-driven entrepreneurs. 

Similarly, the same results apply for new product introductions and profound market 

expansion. Overall, the opportunity motive is the driving force behind radical innovation, 

new product introductions, and profound market expansion. 

 However, in contrast with the literature, we do not find statistical evidence that 

supports the amplifying effect of culture and social norms as institutional conditions that 

facilitate this main effect of opportunity motive on radical innovation, new product 

introductions, and profound market expansion (Hechevarria and Reynolds 2009; Meek, 

Pacheco, and York 2010; Capelleras et al. 2019; Aparicio, Urbano, and Stenholm 2021). 

 Second, we find statistical support for the amplifying effect of governmental 

tax policies and bureaucracy through the opportunity motive on radical innovation and 

new product introductions. We however do not find this amplifying effect on profound 

market expansion. The significant findings on governmental tax policies and 
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bureaucracy are in line with the literature with regards to their positive effects (Autio 

and Acs 2010; Stenholm, Acs, and Wuebker 2013; De Clerq, Lim, and Oh 2013; 

Audretsch et al. 2022). Our novel finding is that these formal institutional conditions 

facilitate the effect on radical innovation and new product introductions through 

entrepreneurs with opportunity motive and not entrepreneurs with necessity motive. 

Third, informal and formal institutional conditions affect necessity-driven 

entrepreneurs through other mechanisms. There is no direct main effect of necessity-

driven entrepreneurship on radical innovation, new product introductions, and profound 

market expansion. However, we find the combination of high regulatory quality and 

entrepreneurs with a necessity motive has a significant, positive effect on these three 

dependent variables. This finding is in line with prior literature that regulatory quality 

has a positive effect on autonomy, accountability, participation, open access to 

information, which are all features that are essential for the entrepreneurial process for 

entrepreneurs with a necessity motive (cf. Kaufmann, Kraay, Mastruzzi 2009; Lattacher 

et al. 2021).  

 Fourth, we find a negative amplifying effect of monetary resources through 

necessity-driven entrepreneurs on radical innovation and profound market expansion. 

This finding is in line with the literature that monetary incentives have a ‘crowding out’ 

effect (Frey and Oberholzer-Gee 1997). Specifically in our context, higher levels of 

available monetary resources lead to lower levels of radical innovation and profound 

market expansion by necessity-driven entrepreneurs. This phenomenon occurs among 

necessity-driven entrepreneurs and not opportunity-driven entrepreneurs because the 

motivation to start the businesses differ (Block et al. 2015). Namely, extrinsic motivation 

as an alternative to regular employment underlies the necessity motive, while the ease of 
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doing business to achieve high growth underlies the opportunity motive. This interplay 

between informal and formal institutional conditions, and the different entrepreneurial 

motives means that there is merit in recognizing the different motives and investing in 

these informal and formal conditions to achieve radical innovation, introduce new 

products, and push beyond existing market boundaries. Institutional conditions are 

therefore indispensable when it comes to facilitating innovation and creating a market 

impact (cf. Fuentelsaz, Maícas, and Montero 2018). 

In general, our findings are in line with prior literature that institutional 

conditions have a supportive function in entrepreneurship (Fredström, Peltonen, and 

Wincent 2021). These findings contribute to the existing literature by explaining the 

differences in effects of formal and informal institutions on the level of radical 

innovation, new product introductions, and profound market expansion (cf. Fuentelsaz, 

González, and Maícas 2021). We contribute to the existing literature by distinguishing 

between the different entrepreneurial motives and the different amplifying effects of 

informal and formal institutional conditions. The entrepreneurial motives matter in 

innovation at a larger scale, emphasizing the importance of the individual entrepreneur 

and the entrepreneurial team (Patzelt, Preller, and Breugst 2021).  

Finally, besides significant results, our findings also notably show that certain 

factors are not statistically significant. Namely, culture and social norms, governmental 

entrepreneurial programs, and governmental support policies do not have the desired, 

positive effects on radical innovation, new product introductions, and profound market 

expansion. These findings are in line with the call for action in the existing literature that 

governments need to invest in their innovative efforts in creating favorable 

entrepreneurial ecosystems (e.g., Wurth, Stam, and Spigel 2022). These findings – or 



 132 

rather, non-findings – indicate that there is room for improvement for governments to 

reevaluate their potential blind spots (Webb, Khoury, and Hitt 2020) and reshape their 

entrepreneurial culture and social norms, entrepreneurial programs, and support policies 

if they aim to achieve radical innovation. 

3.5.2 Limitations and Further Research 

This study combines the data of several databases. These data are collected and 

maintained by different sources and therefore show varying levels of measurements. The 

limitation is that data series have different lengths in the periods of time, have missing 

values, and vary across the countries. In this study, we have reduced the number of 

potentially available countries to 29 to have a sample that is as complete as possible with 

the measured variables. However, the databases could have been more complete in terms 

the number of available data over time and across variables. 

Future research can further explore the different entrepreneurial motives of 

entrepreneurs. This present study shows that the distinction between opportunity and 

necessity motives have real implications on the levels of radical innovation, new product 

introduction, and profound market expansion. Researchers can explore these or other 

motives and the effect on other dependent variables. They can also measure informal and 

formal institutional variables in other ways or use alternative mediating variables that 

may influence the causal effects of entrepreneurial motives on radical innovation, etc. 
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3.6   Conclusion 

Entrepreneurs face many challenges when they start their business ventures. To avoid 

the “Death Valley Curve” and imminent failure, it is necessary for them to grow, 

innovate, and introduce new products and expand into new markets. Our study shows 

that opportunity and necessity driven entrepreneurs behave differently when it comes to 

these dimensions. Informal and formal institutional conditions also play different 

amplifying roles in this matter. The findings show that entrepreneurs with opportunity 

motive are more likely to engage in radical innovation, new product introductions, and 

profound market expansion. Alternatively, entrepreneurs with necessity motives also 

engage in radical innovation if they are supported by high regulatory quality. Importantly, 

the obtained effects of institutional conditions are not always positive. Higher levels of 

available monetary resources dampen the effect of necessity-driven entrepreneurs on 

radical innovation and profound market expansion. Hence, governments need to be 

cautious in shaping institutional conditions to facilitate desired effects and avoid 

negative consequences. In sum, achieving radical innovation remains therefore a delicate 

matter of finding the ideal combination between individual entrepreneurs and 

institutional conditions.  
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Appendix G: Data Visualization 

 

Figure G.1. The Countries in Our Dataset: Our dataset features the following countries across 
five continents: (1) In North America: The United States. (2) In South America: Argentina, Brazil, 
Chile, Peru, and Uruguay. (3) In Europe: Belgium, Croatia, Finland, France, Germany, Greece, 
Hungary, Ireland, Italy, Latvia, the Netherlands, Norway, Romania, Slovenia, Spain, Sweden, 
Switzerland, the United Kingdom. (4) In Africa: South Africa. (5) In Asia: China, Iran, Malaysia, 
and Russia. 
 

 
Figure G.2. The Entrepreneurial Motives Across Countries: The left (right) diagram shows the 
opportunity (necessity) motive in 29 countries across time. The vertical axis shows the count of 
countries over time. The horizontal axis shows the percentage of entrepreneurs that have the 
motive out of all the entrepreneurs who start a business. 
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Figure G.3. GDP per Capita: This histogram shows the GDP per Capita of 29 
countries over time. The vertical axis shows the count of countries over time. The 
horizontal axis shows the value in USD. 

 

 
Figure G.4. Tertiary Education: This histogram shows the Tertiary Education of 
29 countries over time. The vertical axis shows the count of countries over time. 
The horizontal axis shows the percentage of individuals, who are or have enrolled 
in Tertiary Education, out of the entire population. 
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Appendix H: The R Code for Multi-Level Modeling 

#0. Load all the relevant packages and set working directory 
library(backports)      
library(effects)           
library(ggplot2)         
library(interactions)   
library(lme4)              
library(lmerTest)        
library(plyr)             
 
setwd("/Users/brianchung/desktop") 
 
#1. Load Institutional-Level file 
data_institutions <-read.csv("institutions_data.csv",header=TRUE,sep=",") #comma delimited 
 
#2. Load Country level file 
#read csv file of countries over time (T=13) 
data_countries <- read.csv("country_data.csv",header=TRUE,sep=",") 
 
#3. Create centered variables of the institutional variables 
data_institutions$cs_norms_c <- scale(data_institutions$cs_norms, center=TRUE, scale=FALSE) 
data_institutions$ent_prog_c <- scale(data_institutions$ent_prog, center=TRUE, scale=FALSE) 
data_institutions$gov_sup_c <- scale(data_institutions$gov_sup, center=TRUE, scale=FALSE) 
data_institutions$gov_tax_c <- scale(data_institutions$gov_tax, center=TRUE, scale=FALSE) 
data_institutions$reg_qual_c <- scale(data_institutions$reg_qual, center=TRUE, scale=FALSE) 
data_institutions$gov_eff_c <- scale(data_institutions$gov_eff, center=TRUE, scale=FALSE) 
data_institutions$gov_size_c <- scale(data_institutions$gov_size, center=TRUE, scale=FALSE) 
data_institutions$laws_c <- scale(data_institutions$laws, center=TRUE, scale=FALSE) 
data_institutions$money_c <- scale(data_institutions$money, center=TRUE, scale=FALSE) 
 
data_countries$tea_opp_c <- scale(data_countries$tea_opp, center=TRUE, scale=FALSE) 
data_countries$tea_nec_c <- scale(data_countries$tea_nec, center=TRUE, scale=FALSE) 
data_countries$gdp_c <- scale(data_countries$gdp, center=TRUE, scale=FALSE) 
data_countries$educ_c <- scale(data_countries$educ, center=TRUE, scale=FALSE) 
data_countries$time <- data_countries$year - 2005 
 
#4. Data Preparation and country selection 
data_final0 <- merge(data_countries,data_institutions,by="country_id") 
 
list1 <- c(1,7,27,30,31,32,33,34,36,39,40,41,44,46,47,49,51,54,55,56, 
           60,86,98,353,358,371,385,386,598) 
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assign(paste0("country_id"),list1) #make a vector named country_id with list1 values 
df1 <-data.frame(country_id=list1) 
data_final <- merge(df1,data_final0,by="country_id") 
 
#5. Base model for Radical Innovation (New Product Market (NPM) Combination) 
model1_npm_fit <- lmer(formula = npm ~ 1 + npm_1+ time +  
                         tea_opp_c + 
                         tea_nec_c + 
                         gdp_c + 
                         educ_c + 
                         (1 + time |country_id),  
                       data=data_final, 
                       na.action=na.exclude) 
summary(model1_npm_fit) 
 
#6. Base model for Profound Market Expansion (PME) 
model1_pme_fit <- lmer(formula = mk_new ~ 1 + mk_new_1+ time +  
                         tea_opp_c + 
                         tea_nec_c + 
                         gdp_c + 
                         educ_c + 
                         (1 + time |country_id),  
                       data=data_final, 
                       na.action=na.exclude) 
summary(model1_pme_fit) 
 
#7. Base model for New Product Introduction (NPI) which are new to all consumers (new_allcs) 
model1_npi_fit <- lmer(formula = new_allcs ~ 1 + new_allcs_1+ time +  
                         tea_opp_c + 
                         tea_nec_c + 
                         gdp_c + 
                         educ_c + 
                         (1 + time |country_id),  
                       data=data_final, 
                       na.action=na.exclude) 
summary(model1_npi_fit) 
 
#8. Multi-level model for Radical Innovation aka New Product Market (NPM) combination 
model2_npm_fit <- lmer(formula = npm ~ 1 + npm_1 + time + 
                         tea_opp_c + 
                         tea_nec_c + 
                         gdp_c + 
                         educ_c + 



 138 

                         tea_opp_c:cs_norms_c + 
                         tea_opp_c:ent_prog_c + 
                         tea_opp_c:gov_sup_c + 
                         tea_opp_c:gov_tax_c + 
                         tea_nec_c:cs_norms_c + 
                         tea_nec_c:ent_prog_c + 
                         tea_nec_c:gov_sup_c + 
                         tea_nec_c:gov_tax_c + 
                         (1 + tea_opp_c + tea_nec_c | country_id), 
                         data=data_final, 
                         na.action=na.exclude) 
summary(model2_npm_fit) 
 
#9. Multi-level model for Profound Market Expansion (PME) aka Market New (mk_new) 
model2_pme_fit <- lmer(formula = mk_new ~ 1 + mk_new_1 + time + 
                         tea_opp_c + 
                         tea_nec_c + 
                         gdp_c + 
                         educ_c + 
                         tea_opp_c:cs_norms_c + 
                         tea_opp_c:ent_prog_c + 
                         tea_opp_c:gov_sup_c + 
                         tea_opp_c:gov_tax_c + 
                         tea_nec_c:cs_norms_c + 
                         tea_nec_c:ent_prog_c + 
                         tea_nec_c:gov_sup_c + 
                         tea_nec_c:gov_tax_c + 
                         (1 + tea_opp_c + tea_nec_c | country_id), 
                       data=data_final, 
                       na.action=na.exclude) 
summary(model2_pme_fit) 
 
#10. Multi-level model for New Product Introduction (NPI) 
model2_npi_fit <- lmer(formula = new_allcs ~ 1 + new_allcs_1 + time + 
                         tea_opp_c + 
                         tea_nec_c + 
                         gdp_c + 
                         educ_c + 
                         tea_opp_c:cs_norms_c + 
                         tea_opp_c:ent_prog_c + 
                         tea_opp_c:gov_sup_c + 
                         tea_opp_c:gov_tax_c + 
                         tea_nec_c:cs_norms_c + 
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                         tea_nec_c:ent_prog_c + 
                         tea_nec_c:gov_sup_c + 
                         tea_nec_c:gov_tax_c + 
                         (1 + tea_opp_c + tea_nec_c | country_id), 
                       data=data_final, 
                       na.action=na.exclude) 
summary(model2_npi_fit) 
 
#11. Calculate Variance Inflation Factors (VIF) 
vif_model <- lm(gov_tax_c ~ gov_sup_c + money_c + ent_prog_c + reg_qual_c + cs_norms_c, 
data=data_final) 
summary(vif_model) 
 
#12. Descriptive statistics example 
describeBy(data_final,group=data_final$year==2007) 
 
#13. Produce data plots for the Appendix 
ggplot(data=data_final, aes(x=tea_opp)) + 
  geom_histogram(fill="blue", color="black",bins=20) + 
  labs(x = "Opportunity Motive") 
 
ggplot(data=data_final, aes(x=tea_nec)) + 
  geom_histogram(fill="blue", color="black",bins=20) + 
  labs(x = "Necessity Motive") 
 
ggplot(data=data_final, aes(x=gdp)) + 
  geom_histogram(fill="blue", color="black",bins=20) + 
  labs(x = "GDP per Capita") 
 
ggplot(data=data_final, aes(x=educ)) + 
  geom_histogram(fill="blue", color="black",bins=20) + 
  labs(x = "Tertiary Education") 
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Summary 
 

In this dissertation, we explore the phenomenon of innovation through the perspectives 

of psychology, sociology, management, and economics. We address the main research 

question how entrepreneurs navigate external conditions and make an impact on the 

market through innovation. In three empirical studies, we use rigorous statistical 

methods to find answers that contribute to existing knowledge and pave the way for 

future research on this topic. 

First, chapter 1 shows that innovation does not necessitate or require a certain 

biological age or level of entrepreneurial experience. In fact, it is the psychosocial 

development that plays a pivotal role when it comes to an entrepreneur’s entrepreneurial 

self-efficacy and entrepreneurial orientation, which features proactiveness, 

innovativeness, and risk-taking behavior. This psychosocial development features 

imaginativeness and personal accountability among others. Staying mentally young and 

imaginative has an impact on the entrepreneur’s entrepreneurial orientation, while 

developing more personal accountability predicts a higher level of entrepreneurial self-

efficacy, which then leads to entrepreneurial performance. This means that innovative 

individuals, entrepreneurs, should free themselves from limiting beliefs about biological 

age and prior experience, and focus on their psychosocial development and engage in 

the innovative and entrepreneurial process with a sense of self-efficacy and a healthy 

dose of confidence. 

 Second, chapter 2 dives deeper into imaginativeness, distinguishing between 

creative, social, and practical imaginativeness. This study shows that imaginativeness as 

a theoretical construct is a strong predictor of opportunity evaluation among 
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entrepreneurs. Specifically, this process also involves the Behavioral Activation System, 

which features reward responsiveness, drive, and fun-seeking behavior. It appears that 

more imaginative individuals are more likely to be sensitive to potential rewards, are 

more driven, and have a tendency toward seeking fun. Subsequently, these 

characteristics lead them to perceive and evaluate opportunities differently in terms of 

potential gains, losses, and feasibility. However, this opportunity evaluation does not 

immediately lead to higher entrepreneurial performance. In fact, it is the entrepreneurial 

self-efficacy that determines the entrepreneurial performance. 

 Third, chapter 3 examines the effect of entrepreneurial motives, opportunity-

driven versus necessity-driven, on radical innovation, new product introductions, and 

profound market expansion, with a focus on the amplifying effects of formal and 

informal institutional conditions. Opportunity-driven entrepreneurs are more likely to 

engage in radical innovation, new product introductions, and profound market expansion. 

These outcomes are likely to have a great market impact, affecting more lives in the 

process. We also find that formal and informal conditions have amplifying effects on the 

entrepreneurial behavior in varying degrees. Entrepreneurs should therefore learn to 

navigate the institutional conditions and use them to their advantage, using the 

amplifying effects to facilitate their entrepreneurial endeavors to make a strong market 

impact. 

 Overall, the findings of these three studies are aligned. By combining these 

three perspectives, we can formulate our answer to the main research question. Namely, 

innovation finds its seed in the mind of the individual entrepreneurs, who demonstrate 

high levels of imaginativeness in terms of creative, social, and practical imaginativeness. 

They use their imaginativeness to shape their entrepreneurial orientation and assess their 
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opportunities differently. When these traits are combined with personal accountability, 

entrepreneurs are able to develop their entrepreneurial self-efficacy, which gives them 

the skills to finally reach high entrepreneurial performances. Their opportunity-driven 

motive will also allow them to navigate institutional conditions and aim for radical 

innovation, new product introductions, profound market expansion, and thus make a 

market impact. 

 This present research is merely a small step into this domain of innovation and 

business venturing in the 21st century. Future research in this field can further explore 

the intricacies of the entrepreneurial mind from the neuroscientific and psychological 

perspective. After all, all innovation first starts with a seed in the innovator’s mind and 

then interacts with the psychosocial development of the individual. Also, more research 

can be done from the sociological and developmental perspective on how parents can 

foster their children to become more entrepreneurial and innovative. It is interesting to 

study how we can further stimulate entrepreneurial oriented individuals to become more 

innovative, perceive opportunities differently, act proactively, and take more risks in 

their life or career. Finally, future research may also focus on how the development and 

maintenance of entrepreneurial ecosystems can effectively foster and sustain growth in 

startups and scale-ups to allow them to grow into their full potential to benefit society. 

This dissertation sheds light on the entrepreneurial process from the individual 

innovator to making a market impact through innovation. Entrepreneurs and innovators 

of the 21st century can use these insights to learn, grow, and produce the next big thing 

in innovation. By doing so, they push mankind forward by valorizing innovation through 

imaginativeness in business venturing. 
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Samenvatting in het Nederlands 
(Summary in Dutch) 

 

In dit proefschrift verkennen wij het fenomeen van innovatie vanuit de perspectieven 

van psychologie, sociologie, management en economie. Wij behandelen de centrale 

onderzoeksvraag van hoe ondernemers externe condities navigeren en invloed 

uitoefenen op de markt door middel van innovatie. In drie empirische studies gebruiken 

we rigoureuze statistische methodes om antwoorden te vinden die bijdragen aan 

bestaande kennis en de weg vrijmaken voor toekomstig onderzoek in dit onderwerp. 

 Ten eerste, hoofdstuk 1 laat zien dat innovatie niet een bepaalde leeftijd of 

ervaringsniveau van ondernemers noodzaken of vereisen. Het is in feite de psychosociale 

ontwikkeling die een doorslaggevende rol speelt wanneer het aankomt op de 

zelfeffectiviteit en oriëntatie van de ondernemer. Deze ondernemersoriëntatie bestaat uit 

pro-activiteit, innovativiteit en risico-nemend gedrag. Deze psychosociale ontwikkeling 

wordt onder andere gekenmerkt door verbeeldingskracht en persoonlijke 

verantwoordelijkheid. Het mentaal jong blijven en fantasierijk blijven heeft invloed op 

de ondernemersoriëntatie, terwijl het ontwikkelen van meer persoonlijke 

verantwoordelijkheid voorspellend is voor een hoger niveau in ondernemers-

zelfeffectiviteit, wat dan weer leidt tot ondernemersprestatie. Dit betekent dat 

innovatieve individuen, ondernemers, zichzelf dienen te bevrijden van beperkende 

overtuigingen over biologische leeftijd en voorafgaande ervaring en zich moeten richten 

op hun psychosociale ontwikkeling en bevlogen raken in het innovatieve en 

ondernemingsproces met een gevoel van zelfeffectiviteit en een gezonde dosis 

vertrouwen.  
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 Ten tweede, hoofdstuk 2 duikt dieper in verbeeldingskracht en maakt een 

onderscheiding tussen creatief, sociaal en praktische verbeeldingskracht. Deze studie 

laat zien dat verbeeldingskracht als theoretisch construct een sterke voorspeller is van 

het evalueren van nieuwe mogelijkheden bij ondernemers. In dit proces speelt specifiek 

het Gedragsactivatiesysteem een rol. Dit systeem wordt gekenmerkt door 

ontvankelijkheid voor beloning, drijfveer en plezier-zoekend gedrag. Het blijkt dat 

individuen met meer verbeeldingskracht gevoeliger zijn voor potentiële beloningen, zijn 

meer gedreven en hebben een neiging om naar meer plezier te verlangen. Vervolgens 

leiden deze karakteristieken ertoe dat zij nieuwe mogelijkheden anders waarnemen en 

evalueren in termen van mogelijke winsten, verliezen en haalbaarheid. Echter leidt deze 

evaluatie van nieuwe mogelijkheden niet meteen tot hogere ondernemersprestatie. Het 

is in feite de ondernemerszelfeffectiviteit die bepalend is voor de ondernemersprestatie. 

 Ten derde, hoofdstuk 3 onderzoekt het effect van ondernemersmotieven, 

gedreven door nieuwe mogelijkheden of gedreven door noodzaak, op radicale innovatie, 

het introduceren van nieuwe producten en diepgaande marktuitbreidingen met een focus 

op de versterkende effecten van formele en informele institutionele condities. Het is 

waarschijnlijker dat ondernemers, die gedreven zijn door nieuwe mogelijkheden, een 

grotere invloed hebben op de mark ten meer levens beïnvloeden in het proces. In het 

onderzoek vinden we ook formele en informele condities versterkende effecten hebben 

op het ondernemersgedrag in verschillende mate. Ondernemers moeten daarom leren om 

de institutionele condities te navigeren en deze condities in hun voordeel te gebruiken. 

Ze kunnen de versterkende effecten van de institutionele condities te gebruiken om hun 

ondernemingsproces makkelijker te maken om een grote marktinvloed uit te oefenen. 
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 Algeheel zijn de bevindingen van deze drie studies in overeenstemming. Door 

deze drie perspectieven te combineren kunnen we ons antwoord formuleren op de 

centrale onderzoeksvraag. Namelijk, innovatie start in de geest van de individuele 

ondernemers die meer verbeeldingskracht vertonen in termen van creatieve, sociale en 

praktische verbeeldingskracht. Zij gebruiken hun verbeeldingskracht om hun 

ondernemingsoriëntatie vorm te geven en beoordelen nieuwe mogelijkheden anders. 

Wanneer deze karaktereigenschappen gecombineerd worden met persoonlijke 

verantwoordelijkheid, kunnen ondernemers hun ondernemerszelfeffectiviteit 

ontwikkelen, wat hun dus de nodige vaardigheden biedt om uiteindelijk grote 

ondernemersprestaties te leveren. Hun gedrevenheid voor nieuwe mogelijkheden zorgt 

ervoor dat ondernemers de institutionele condities kunnen navigeren en vervolgens zich 

kunnen richten op radicale innovatie, nieuwe product introducties, diepgaande 

marktuitbreidingen en dus invloed uit kunnen oefenen op de markt. 

 Dit onderzoek is slechts een kleine stap in dit domein van innovatie en zakelijk 

ondernemen in de 21ste eeuw. Toekomstig onderzoek in dit veld kan de complexiteit van 

de geest van de ondernemer verder verkennen vanuit een neurowetenschappelijk en 

psychologisch perspectief. Alle innovatie begint immers eerst met een basis beginsel in 

de geest van de vernieuwer en komt vervolgens in aanraking met de psychosociale 

ontwikkeling van het individu. Ook kan er meer onderzoek gedaan worden vanuit een 

sociologisch en ontwikkelingsperspectief over hoe ouders hun kinderen zodanig kunnen 

opvoeden dat ze meer ondernemend en innovatief worden. Het is interessant om te 

bestuderen hoe we ondernemingsgeoriënteerde individuen verder kunnen stimuleren om 

nog innovatiever te worden, nieuwe mogelijkheden anders te zien, pro-actiever handelen 

en meer risico’s te nemen in hun leven of carrière. Toekomstig onderzoek kan zich ook 
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richten op het vraagstuk hoe het ontwikkelen en onderhouden van ecosystemen voor 

ondernemingen uiteindelijk leidt tot het effectief stimuleren en aanhouden van groei in 

startende en groeiende ondernemingen. Dit zou voor ondernemingen kunnen betekenen 

dat ze hun volledige potentie kunnen bereiken en positief bijdragen aan de maatschappij. 

 Dit proefschrift schijnt licht op het ondernemingsproces dat gaat van 

individuele vernieuwer naar invloed op de markt door middel van innovatie. 

Ondernemers en vernieuwers van de 21ste eeuw kunnen deze inzichten gebruiken om te 

leren, te groeien en de volgende grote innovatieve uitvinding te bewerkstelligen. Zodanig 

kunnen ze de mensheid vooruit stuwen door het valoriseren van innovatie door 

verbeeldingskracht in het zakelijk ondernemen. 

  



 147 

Bibliography 
 
Acs, Z. (2006). How is entrepreneurship good for economic growth. Innovations, 1(1), 
97-107. 
 
Aparicio, S., Urbano, D., & Stenholm, P. (2021). Attracting the entrepreneurial potential: 
A multilevel institutional approach. Technological Forecasting and Social Change, 168, 
120748. 
 
Audretsch, D. B., Belitski, M., Chowdhury, F., & Desai, S. (2022). Necessity or 
opportunity? Government size, tax policy, corruption, and implications for 
entrepreneurship. Small Business Economics, 58(4), 2025-2042. 
 
Autio, E., & Acs, Z. (2010). Intellectual property protection and the formation of 
entrepreneurial growth aspirations. Strategic Entrepreneurship Journal, 4(3), 234-251. 
 
Autio, E., Dahlander, L., & Frederiksen, L. (2013). Information exposure, opportunity 
evaluation, and entrepreneurial action: An investigation of an online user 
community. Academy of Management Journal, 56(5), 1348-1371. 
 
Azoulay, P., Jones, B. F., Kim, J. D., & Miranda, J. (2020). Age and high-growth 
entrepreneurship. American Economic Review: Insights, 2(1), 65-82. 
 
Baldo, R., Harris, M., & Crandall, J. (1975). Relations among psychosocial development, 
locus of control, and time orientation. The Journal of Genetic Psychology, 126(2), 297-
303. 
 
Baron, R. A., Mueller, B. A., & Wolfe, M. T. (2016). Self-efficacy and entrepreneurs' 
adoption of unattainable goals: The restraining effects of self-control. Journal of 
Business Venturing, 31(1), 55-71. 
 
Block, J. H., Kohn, K., Miller, D., & Ullrich, K. (2015). Necessity entrepreneurship and 
competitive strategy. Small Business Economics, 44(1), 37-54. 
 
Bollen, K. A. (2019). Model implied instrumental variables (MIIVs): An alternative 
orientation to structural equation modeling. Multivariate Behavioral Research, 54(1), 
31-46. 
 
Bolton, D. L., & Lane, M. D. (2012). Individual entrepreneurial orientation: 
Development of a measurement instrument. Education+ Training. 
 
Bruton, G. D., Ahlstrom, D., & Li, H. L. (2010). Institutional theory and 
entrepreneurship: where are we now and where do we need to move in the 
future?. Entrepreneurship Theory and Practice, 34(3), 421-440. 
 



 148 

Buri, J. R. (1991). Parental authority questionnaire. Journal of Personality 
Assessment, 57(1), 110-119. 
 
Capra, F. (2008). The science of Leonardo: Inside the mind of the great genius of the 
Renaissance. Anchor. 
 
Cardon, M. S., & Kirk, C. P. (2015). Entrepreneurial passion as mediator of the self–
efficacy to persistence relationship. Entrepreneurship Theory and Practice, 39(5), 1027-
1050. 
 
Cardon, M. S., Zietsma, C., Saparito, P., Matherne, B. P., & Davis, C. (2005). A tale of 
passion: New insights into entrepreneurship from a parenthood metaphor. Journal of 
Business Venturing, 20(1), 23-45. 
 
Carter, S. (2011). The rewards of entrepreneurship: Exploring the incomes, wealth, and 
economic well–being of entrepreneurial households. Entrepreneurship Theory and 
Practice,  35(1), 39-55. 
 
Carver, C. S., & White, T. L. (1994). Behavioral inhibition, behavioral activation, and 
affective responses to impending reward and punishment: the BIS/BAS scales. Journal 
of Personality and Social Psychology, 67(2), 319-333. 
 
Cassar, G., & Friedman, H. (2009). Does self‐efficacy affect entrepreneurial 
investment?. Strategic Entrepreneurship Journal, 3(3), 241-260. 
 
Catani, M., Dell’Acqua, F., & De Schotten, M. T. (2013). A revised limbic system model 
for memory, emotion and behaviour. Neuroscience & Biobehavioral Reviews, 37(8), 
1724-1737. 
 
Chabra, S., & Kumari, L. (2011). Effect of Parental Encouragement on achievement 
motivation of adolescents. International Journal of Education & Allied Sciences, 3(2). 
 
Chandy, R. K., & Tellis, G. J. (1998). Organizing for radical product innovation: The 
overlooked role of willingness to cannibalize. Journal of Marketing Research, 35(4), 
474-487. 
 
Chang, S. J., Van Witteloostuijn, A., & Eden, L. (2010). From the editors: Common 
method variance in international business research. Journal of International Business 
Studies, 41(2), 178-184. 
 
Chen, C. C., Greene, P. G., & Crick, A. (1998). Does entrepreneurial self-efficacy 
distinguish entrepreneurs from managers?. Journal of Business Venturing, 13(4), 295-
316. 
 
Chen, X., & Li, D. (2012). Parental encouragement of initiative-taking and adjustment 
in Chinese children from rural, urban, and urbanized families. Journal of Family 
Psychology, 26(6), 927. 



 149 

 
Cheng, Z., Guo, W., Hayward, M., Smyth, R., & Wang, H. (2021). Childhood adversity 
and the propensity for entrepreneurship: A quasi-experimental study of the Great 
Chinese Famine. Journal of Business Venturing, 36(1), 106063. 
Chung, B. (2022). Remaining young at heart: The role of psychosocial development in 
business venturing. Working Paper 
 
Chung, B., Franses, P. H., & Pennings, E. (2022). Conditions that make ventures thrive: 
From individual entrepreneur to market impact. Working Paper 
 
Chung, B., Pennings, E., & Franses, P. H. (2022). Do successful entrepreneurs perform 
better because they imagine and evaluate opportunities differently?. Working Paper 
 
Churchwell, J. C., & Yurgelun-Todd, D. A. (2013). Age-related changes in insula 
cortical thickness and impulsivity: significance for emotional development and decision-
making. Developmental Cognitive Neuroscience, 6, 80-86. 
 
Ciuchta, M. P., Letwin, C., Stevenson, R., McMahon, S., & Huvaj, M. N. (2018). Betting 
on the coachable entrepreneur: Signaling and social exchange in entrepreneurial 
pitches. Entrepreneurship Theory and Practice, 42(6), 860-885. 
 
Coccia, M. (2012). Driving forces of technological change in medicine: Radical 
innovations induced by side effects and their impact on society and 
healthcare. Technology in Society, 34(4), 271-283. 
 
Csikszentmihalyi, M. (2014). Society, culture, and person: A systems view of creativity. 
In The Systems Model of Creativity (pp. 47-61). Springer, Dordrecht. 
 
Dawson, C., & Henley, A. (2012). “Push” versus “pull” entrepreneurship: an ambiguous 
distinction?. International Journal of Entrepreneurial Behavior & Research. 
 
De Clercq, D., Lim, D. S., & Oh, C. H. (2013). Individual–level resources and new 
business activity: The contingent role of institutional context. Entrepreneurship Theory 
and Practice, 37(2), 303-330. 
 
Dencker, J. C., & Gruber, M. (2015). The effects of opportunities and founder experience 
on new firm performance. Strategic Management Journal, 36(7), 1035-1052. 
 
Dietrich, A., & Srinivasan, N. (2007). The optimal age to start a revolution. The Journal 
of Creative Behavior, 41(1), 54-74. 
 
Domínguez-Escrig, E., Mallén-Broch, F. F., Lapiedra-Alcamí, R., & Chiva-Gómez, R. 
(2019). The influence of leaders’ stewardship behavior on innovation success: the 
mediating effect of radical innovation. Journal of Business Ethics, 159(3), 849-862. 
 
Drnovsek, M., Cardon, M. S., & Patel, P. C. (2016). Direct and indirect effects of passion 
on growing technology ventures. Strategic Entrepreneurship Journal, 10(2), 194-213. 



 150 

 
Eesley, C. E., & Roberts, E. B. (2012). Are you experienced or are you talented?: When 
does innate talent versus experience explain entrepreneurial performance?. Strategic 
Entrepreneurship Journal, 6(3), 207-219. 
 
Eesley, C. E., Hsu, D. H., & Roberts, E. B. (2014). The contingent effects of top 
management teams on venture performance: Aligning founding team composition with 
innovation strategy and commercialization environment. Strategic Management 
Journal, 35(12), 1798-1817. 
 
Eklund, J., Levratto, N., & Ramello, G. B. (2020). Entrepreneurship and failure: two 
sides of the same coin?. Small Business Economics, 54(2), 373-382. 
 
Erikson, E. H. (1956). The problem of ego identity. Journal of the American 
Psychoanalytic Association, 4(1), 56-121. 
 
Eysenck, H. J. (1958). A short questionnaire for the measurement of two dimensions of 
personality. Journal of Applied Psychology, 42(1), 14-17. 
 
Ferreira, J., Coelho, A., & Moutinho, L. (2020). Dynamic capabilities, creativity and 
innovation capability and their impact on competitive advantage and firm performance: 
The moderating role of entrepreneurial orientation. Technovation, 92, 102061. 
 
Frederiks, A. J., Englis, B. G., Ehrenhard, M. L., & Groen, A. J. (2019). Entrepreneurial 
cognition and the quality of new venture ideas: An experimental approach to comparing 
future-oriented cognitive processes. Journal of Business Venturing, 34(2), 327-347. 
 
Fredström, A., Peltonen, J., & Wincent, J. (2021). A country-level institutional 
perspective on entrepreneurship productivity: The effects of informal economy and 
regulation. Journal of Business Venturing, 36(5), 106002. 
 
Frey, B. S., & Oberholzer-Gee, F. (1997). The cost of price incentives: An empirical 
analysis of motivation crowding-out. The American Economic Review, 87(4), 746-755. 
 
Fuentelsaz, L., González, C., & Maícas, J. P. (2021). High-growth aspiration 
entrepreneurship and exit: the contingent role of market-supporting institutions. Small 
Business Economics, 57(1), 473-492. 
 
Fuentelsaz, L., Maicas, J. P., & Montero, J. (2018). Entrepreneurs and innovation: The 
contingent role of institutional factors. International Small Business Journal, 36(6), 686-
711. 
 
Furtak, E. M., & Kunter, M. (2012). Effects of autonomy-supportive teaching on student 
learning and motivation. The Journal of Experimental Education, 80(3), 284-316. 
 
Gable, S. L., Reis, H. T., & Elliot, A. J. (2000). Behavioral activation and inhibition in 
everyday life. Journal of Personality and Social Psychology, 78(6), 1135-1149. 



 151 

 
Geenen, N. Y., Urbig, D., Muehlfeld, K., van Witteloostuijn, A., & Gargalianou, V. 
(2016). BIS and BAS: Biobehaviorally rooted drivers of entrepreneurial 
intent. Personality and Individual Differences, 95, 204-213. 
 
Geher, G., Betancourt, K., & Jewell, O. (2017). The link between emotional intelligence 
and creativity. Imagination, Cognition and Personality, 37(1), 5-22. 
 
Greenberger, E., & Sørensen, A. B. (1974). Toward a concept of psychosocial 
maturity. Journal of Youth and Adolescence, 3(4), 329-358. 
 
Gruber, M., Kim, S. M., & Brinckmann, J. (2015). What is an attractive business 
opportunity? An empirical study of opportunity evaluation decisions by technologists, 
managers, and entrepreneurs. Strategic Entrepreneurship Journal, 9(3), 205-225. 
 
Guryan, J., Hurst, E., & Kearney, M. (2008). Parental education and parental time with 
children. Journal of Economic Perspectives, 22(3), 23-46. 
 
Hall, P. A., & Fong, G. T. (2007). Temporal self-regulation theory: A model for 
individual health behavior. Health Psychology Review, 1(1), 6-52. 
 
Hall, P. A., & Fong, G. T. (2010). Temporal self-regulation theory: looking 
forward. Health Psychology Review, 4(2), 83-92. 
 
Hall, P. A., & Fong, G. T. (2015). Temporal self-regulation theory: a neurobiologically 
informed model for physical activity behavior. Frontiers in Human Neuroscience, 9, 117. 
 
Harden, K. P., & Tucker-Drob, E. M. (2011). Individual differences in the development 
of sensation seeking and impulsivity during adolescence: further evidence for a dual 
systems model. Developmental Psychology, 47(3), 739. 
 
Hatak, I., Chang, M., Harms, R., & Wiklund, J. (2021). ADHD symptoms, 
entrepreneurial passion, and entrepreneurial performance. Small business 
economics, 57(4), 1693-1713. 
 
Hayton, J. C., George, G., & Zahra, S. A. (2002). National culture and entrepreneurship: 
A review of behavioral research. Entrepreneurship Theory and Practice, 26(4), 33-52. 
 
Healey, M. P., Bleda, M., & Querbes, A. (2021). Opportunity evaluation in teams: A 
social cognitive model. Journal of Business Venturing, 36(4), 106128. 
 
Hechavarría, D. M., & Ingram, A. E. (2019). Entrepreneurial ecosystem conditions and 
gendered national-level entrepreneurial activity: a 14-year panel study of GEM. Small 
Business Economics, 53(2), 431-458. 
 



 152 

Hechavarria, D. M., & Reynolds, P. D. (2009). Cultural norms & business start-ups: the 
impact of national values on opportunity and necessity entrepreneurs. International 
Entrepreneurship and Management Journal, 5(4), 417-437. 
 
Herrmann, A., Gassmann, O., & Eisert, U. (2007). An empirical study of the antecedents 
for radical product innovations and capabilities for transformation. Journal of 
Engineering and Technology Management, 24(1-2), 92-120. 
 
Hessels, J., Van Gelderen, M., & Thurik, R. (2008a). Entrepreneurial aspirations, 
motivations, and their drivers. Small Business Economics, 31(3), 323-339. 
 
Hessels, J., van Gelderen, M., & Thurik, R. (2008b). Drivers of entrepreneurial 
aspirations at the country level: the role of start-up motivations and social 
security. International Entrepreneurship and Management Journal, 4(4), 401-417. 
 
Hmieleski, K. M., & Baron, R. A. (2008). When does entrepreneurial self‐efficacy 
enhance versus reduce firm performance?. Strategic Entrepreneurship Journal, 2(1), 57-
72. 
 
Holland, D. V., & Shepherd, D. A. (2013). Deciding to persist: Adversity, values, and 
entrepreneurs’ decision policies. Entrepreneurship Theory and Practice, 37(2), 331-358. 
 
Horvath, P., & Zuckerman, M. (1993). Sensation seeking, risk appraisal, and risky 
behavior. Personality and Individual Differences, 14(1), 41-52. 
 
Hughes, M., & Morgan, R. E. (2007). Deconstructing the relationship between 
entrepreneurial orientation and business performance at the embryonic stage of firm 
growth. Industrial Marketing Management, 36(5), 651-661. 
 
Johnson, S. L., Edge, M. D., Holmes, M. K., & Carver, C. S. (2012). The behavioral 
activation system and mania. Annual Review of Clinical Psychology, 8, 243-267. 
 
Josephson, M. (2019). Edison: A biography. Plunkett Lake Press. 
 
Kalnins, A., & Williams, M. (2014). When do female-owned businesses out-survive 
male-owned businesses? A disaggregated approach by industry and geography. Journal 
of Business Venturing, 29(6), 822-835. 
 
Kaplan, S. N., Sensoy, B. A., & Strömberg, P. (2009). Should investors bet on the jockey 
or the horse? Evidence from the evolution of firms from early business plans to public 
companies. The Journal of Finance, 64(1), 75-115. 
 
Kaufmann, D., Kraay, A., & Mastruzzi, M. (2009). Governance matters VIII: aggregate 
and individual governance indicators, 1996-2008. World Bank Policy Research Working 
Paper, (4978). 
 



 153 

Kautonen, T., Down, S., & Minniti, M. (2014). Ageing and entrepreneurial 
preferences. Small Business Economics, 42(3), 579-594. 
 
Keh, H. T., Der Foo, M., & Lim, B. C. (2002). Opportunity evaluation under risky 
conditions: The cognitive processes of entrepreneurs. Entrepreneurship Theory and 
Practice, 27(2), 125-148. 
 
Kier, A. S., & McMullen, J. S. (2018). Entrepreneurial imaginativeness in new venture 
ideation. Academy of Management Journal, 61(6), 2265-2295. 
 
Kor, Y. Y., Mahoney, J. T., & Michael, S. C. (2007). Resources, capabilities and 
entrepreneurial perceptions. Journal of Management Studies, 44(7), 1187-1212. 
 
Kwapisz, A. (2019). Do government and legal barriers impede entrepreneurship in the 
US? An exploratory study of perceived vs. actual barriers. Journal of Business Venturing 
Insights, 11, e00114. 
 
Lahti, T., Halko, M. L., Karagozoglu, N., & Wincent, J. (2019). Why and how do 
founding entrepreneurs bond with their ventures? Neural correlates of entrepreneurial 
and parental bonding. Journal of Business Venturing, 34(2), 368-388. 
 
Lattacher, W., Gregori, P., Holzmann, P., & Schwarz, E. J. (2021). Knowledge spillover 
in entrepreneurial emergence: A learning perspective. Technological Forecasting and 
Social Change, 166, 120660. 
 
Lee-Winn, A. E., Townsend, L., Reinblatt, S. P., & Mendelson, T. (2016). Associations 
of neuroticism and impulsivity with binge eating in a nationally representative sample 
of adolescents in the United States. Personality and Individual Differences, 90, 66-72. 
 
Lee, S. H., Yamakawa, Y., Peng, M. W., & Barney, J. B. (2011). How do bankruptcy 
laws affect entrepreneurship development around the world?. Journal of Business 
Venturing, 26(5), 505-520. 
 
Lerner, D. A. (2016). Behavioral disinhibition and nascent venturing: Relevance and 
initial effects on potential resource providers. Journal of Business Venturing, 31(2), 234-
252. 
 
Lerner, D. A., Hatak, I., & Rauch, A. (2018). Deep roots? Behavioral inhibition and 
behavioral activation system (BIS/BAS) sensitivity and entrepreneurship. Journal of 
Business Venturing Insights, 9, 107-115. 
 
Lerner, D. A., Hunt, R. A., & Dimov, D. (2018). Action! Moving beyond the intendedly-
rational logics of entrepreneurship. Journal of Business Venturing, 33(1), 52-69. 
 
Leung, Y. K., Franken, I. H. A., & Thurik, A. R. (2020). Psychiatric symptoms and 
entrepreneurial intention: The role of the behavioral activation system. Journal of 
Business Venturing Insights, 13, e00153. 



 154 

 
Lévesque, M., & Minniti, M. (2006). The effect of aging on entrepreneurial 
behavior. Journal of Business Venturing, 21(2), 177-194. 

 
Lévesque, M., & Minniti, M. (2011). Age matters: How demographics influence 
aggregate entrepreneurship. Strategic Entrepreneurship Journal, 5(3), 269-284. 
 
Lex, M., Gielnik, M. M., Spitzmuller, M., Jacob, G. H., & Frese, M. (2020). How 
passion in entrepreneurship develops over time: A self-regulation 
perspective. Entrepreneurship Theory and Practice, 1042258720929894. 
 
Liddelow, C., Ferrier, A., & Mullan, B. (2021). Understanding the predictors of hand 
hygiene using aspects of the theory of planned behaviour and temporal self-regulation 
theory. Psychology & Health, 1-18. 
 
Machali, I., Wibowo, A., Murfi, A., & Narmaditya, B. S. (2021). From teachers to 
students creativity? the mediating role of entrepreneurial education. Cogent 
Education, 8(1), 1943151. 
 
Maree, J. G. (2021). The psychosocial development theory of Erik Erikson: critical 
overview. Early Child Development and Care, 191(7-8), 1107-1121. 
 
McDermott, C. M., & O'Connor, G. C. (2002). Managing radical innovation: an 
overview of emergent strategy issues. Journal of Product Innovation Management: an 
International Publication of the Product Development & Management 
Association, 19(6), 424-438. 
 
McGee, J. E., & Peterson, M. (2019). The long‐term impact of entrepreneurial self‐
efficacy and entrepreneurial orientation on venture performance. Journal of Small 
Business Management, 57(3), 720-737. 
 
McGee, J. E., Peterson, M., Mueller, S. L., & Sequeira, J. M. (2009). Entrepreneurial 
self–efficacy: Refining the measure. Entrepreneurship Theory and Practice, 33(4), 965-
988. 
 
McMullen, J. S., & Shepherd, D. A. (2006). Entrepreneurial action and the role of 
uncertainty in the theory of the entrepreneur. Academy of Management Review, 31(1), 
132-152. 
 
Meek, W. R., Pacheco, D. F., & York, J. G. (2010). The impact of social norms on 
entrepreneurial action: Evidence from the environmental entrepreneurship 
context. Journal of Business Venturing, 25(5), 493-509. 
 
Mergler, A., & Shield, P. (2016). Development of the Personal Responsibility Scale for 
adolescents. Journal of Adolescence, 51, 50-57. 
 



 155 

Miao, C., Qian, S., & Ma, D. (2017). The relationship between entrepreneurial self‐
efficacy and firm performance: a meta‐analysis of main and moderator effects. Journal 
of Small Business Management, 55(1), 87-107. 
 
Michaelis, T. L., Carr, J. C., Scheaf, D. J., & Pollack, J. M. (2020). The frugal 
entrepreneur: A self-regulatory perspective of resourceful entrepreneurial 
behavior. Journal of Business Venturing, 35(4), 105969. 
 
Minniti, M. (2008). The role of government policy on entrepreneurial activity: 
productive, unproductive, or destructive?. Entrepreneurship Theory and Practice, 32(5), 
779-790. 
 
Minniti, M., & Lévesque, M. (2010). Entrepreneurial types and economic 
growth. Journal of Business Venturing, 25(3), 305-314. 
 
Mueller, B. A., Wolfe, M. T., & Syed, I. (2017). Passion and grit: An exploration of the 
pathways leading to venture success. Journal of Business Venturing, 32(3), 260-279. 
 
Murnieks, C. Y., Klotz, A. C., & Shepherd, D. A. (2020). Entrepreneurial motivation: A 
review of the literature and an agenda for future research. Journal of Organizational 
Behavior, 41(2), 115-143. 
 
Newman, A., Obschonka, M., Schwarz, S., Cohen, M., & Nielsen, I. (2019). 
Entrepreneurial self-efficacy: A systematic review of the literature on its theoretical 
foundations, measurement, antecedents, and outcomes, and an agenda for future 
research. Journal of Vocational Behavior, 110, 403-419. 
 
Nielsen, J. A., Zielinski, B. A., Ferguson, M. A., Lainhart, J. E., & Anderson, J. S. (2013). 
An evaluation of the left-brain vs. right-brain hypothesis with resting state functional 
connectivity magnetic resonance imaging. PloS one, 8(8), e71275. 
 
O’Connor, G. C., & McDermott, C. M. (2004). The human side of radical 
innovation. Journal of Engineering and Technology Management, 21(1-2), 11-30. 
 
O’Shea, D., Buckley, F., & Halbesleben, J. (2017). Self-regulation in entrepreneurs: 
Integrating action, cognition, motivation, and emotions. Organizational Psychology 
Review, 7(3), 250-278. 
 
Packard, M. D., & Burnham, T. A. (2021). Do we understand each other? Toward a 
simulated empathy theory for entrepreneurship. Journal of Business Venturing, 36(1), 
106076. 
 
Packard, M. D., & Bylund, P. L. (2021). From homo economicus to homo agens: Toward 
a subjective rationality for entrepreneurship. Journal of Business Venturing, 36(6), 
106159. 
 



 156 

Palan, S., & Schitter, C. (2018). Prolific. ac—A subject pool for online 
experiments. Journal of Behavioral and Experimental Finance, 17, 22-27. 
 
Patzelt, H., Preller, R., & Breugst, N. (2021). Understanding the life cycles of 
entrepreneurial teams and their ventures: an agenda for future 
research. Entrepreneurship Theory and Practice, 45(5), 1119-1153. 
 
Perry, M., Baker, J. W., Bock, G., & Hollinger, P. P. (2003). The humanities in the 
western tradition: Ideas and aesthetics. Houghton Mifflin. 
 
Podsakoff, P. M., MacKenzie, S. B., & Podsakoff, N. P. (2012). Sources of method bias 
in social science research and recommendations on how to control it. Annual Review of 
Psychology, 63, 539-569. 
 
Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., & Podsakoff, N. P. (2003). Common 
method biases in behavioral research: a critical review of the literature and recommended 
remedies. Journal of Applied Psychology, 88(5), 879-903. 
 
Preller, R., Patzelt, H., & Breugst, N. (2020). Entrepreneurial visions in founding teams: 
Conceptualization, emergence, and effects on opportunity development. Journal of 
Business Venturing, 35(2), 105914. 
 
Rakic, P. (2009). Evolution of the neocortex: a perspective from developmental 
biology. Nature Reviews Neuroscience, 10(10), 724-735. 
 
Rauch, A., Wiklund, J., Lumpkin, G. T., & Frese, M. (2009). Entrepreneurial Orientation 
and Business Performance: An Assessment of past Research and Suggestions for the 
Future. Entrepreneurship Theory and Practice, 33(3), 761–787. 
 
Raynolds, P. D., Camp, M. S., Bygrave, W. D., Autio, E., & Hay, M. (2001). Global 
entrepreneurship monitor: 2001 executive report. 
 
Roper, S., & Scott, J. M. (2009). Perceived financial barriers and the start-up decision: 
An econometric analysis of gender differences using GEM data. International Small 
Business Journal, 27(2), 149-171. 
 
Scheaf, D. J., Loignon, A. C., Webb, J. W., Heggestad, E. D., & Wood, M. S. (2020). 
Measuring opportunity evaluation: Conceptual synthesis and scale 
development. Journal of Business Venturing, 35(2). 105935 
 
Schjoedt, L. (2009). Entrepreneurial job characteristics: An examination of their effect 
on entrepreneurial satisfaction. Entrepreneurship Theory and Practice, 33(3), 619-644. 
 
Schlaegel, C., & Koenig, M. (2014). Determinants of entrepreneurial intent: A meta–
analytic test and integration of competing models. Entrepreneurship Theory and 
Practice, 38(2), 291-332. 
 



 157 

Scholten, M. R., van Honk, J., Aleman, A., & Kahn, R. S. (2006). Behavioral inhibition 
system (BIS), behavioral activation system (BAS) and schizophrenia: Relationship with 
psychopathology and physiology. Journal of Psychiatric Research, 40(7), 638-645. 
 
Schumpeter, J. (1942). Creative destruction. Capitalism, socialism and democracy, 825, 
82-85. 
 
Shane, S., & Venkataraman, S. (2000). The promise of entrepreneurship as a field of 
research. Academy of Management Review, 25(1), 217-226. 
 
Shepherd, D. A., & DeTienne, D. R. (2005). Prior knowledge, potential financial reward, 
and opportunity identification. Entrepreneurship Theory and Practice, 29(1), 91-112. 
 
Shulman, E. P., Harden, K. P., Chein, J. M., & Steinberg, L. (2016). The development 
of impulse control and sensation‐seeking in adolescence: Independent or interdependent 
processes?. Journal of Research on Adolescence, 26(1), 37-44. 
 
Shulman, E. P., Smith, A. R., Silva, K., Icenogle, G., Duell, N., Chein, J., & Steinberg, 
L. (2016). The dual systems model: Review, reappraisal, and 
reaffirmation. Developmental Cognitive Neuroscience, 17, 103-117. 
 
Steinberg, L., Albert, D., Cauffman, E., Banich, M., Graham, S., & Woolard, J. (2008). 
Age differences in sensation seeking and impulsivity as indexed by behavior and self-
report: evidence for a dual systems model. Developmental Psychology, 44(6), 1764-
1778. 
 
Steinberg, L., Icenogle, G., Shulman, E. P., Breiner, K., Chein, J., Bacchini, D., ... & 
Takash, H. M. (2018). Around the world, adolescence is a time of heightened sensation 
seeking and immature self‐regulation. Developmental Science, 21(2), e12532. 
 
Stenholm, P., Acs, Z. J., & Wuebker, R. (2013). Exploring country-level institutional 
arrangements on the rate and type of entrepreneurial activity. Journal of Business 
Venturing, 28(1), 176-193. 
 
Stephan, U., & Pathak, S. (2016). Beyond cultural values? Cultural leadership ideals and 
entrepreneurship. Journal of Business Venturing, 31(5), 505-523. 
 
Stuart, R. W., & Abetti, P. A. (1990). Impact of entrepreneurial and management 
experience on early performance. Journal of Business Venturing, 5(3), 151-162. 
 
Tellis, G. J., Prabhu, J. C., & Chandy, R. K. (2009). Radical innovation across nations: 
The preeminence of corporate culture. Journal of Marketing, 73(1), 3-23. 
 
Thurik, A. R., Carree, M. A., Van Stel, A., & Audretsch, D. B. (2008). Does self-
employment reduce unemployment?. Journal of Business Venturing, 23(6), 673-686. 
 



 158 

Trevelyan, R. (2011). Self-efficacy and effort in new venture development. Journal of 
Management & Organization, 17(1), 2-16. 
 
Tseng, C. C. (2013). Connecting self‐directed learning with entrepreneurial learning to 
entrepreneurial performance. International Journal of Entrepreneurial Behavior & 
Research. 
 
Urbano, D., Aparicio, S., & Audretsch, D. (2019). Twenty-five years of research on 
institutions, entrepreneurship, and economic growth: what has been learned?. Small 
Business Economics, 53(1), 21-49. 
 
Van Stel, A., Storey, D. J., & Thurik, A. R. (2007). The effect of business regulations on 
nascent and young business entrepreneurship. Small Business Economics, 28(2), 171-
186. 
 
Walker, B. R., Jackson, C. J., & Sovereign, G. (2020). Disinhibition predicts both 
psychopathy and entrepreneurial intentions. Journal of Business Venturing Insights, 14, 
e00208. 
 
Walter, S. G., & Block, J. H. (2016). Outcomes of entrepreneurship education: An 
institutional perspective. Journal of Business Venturing, 31(2), 216-233. 
 
Wang, C. L. (2008). Entrepreneurial orientation, learning orientation, and firm 
performance. Entrepreneurship Theory and Practice, 32(4), 635-657. 
 
Webb, J. W., Khoury, T. A., & Hitt, M. A. (2020). The influence of formal and informal 
institutional voids on entrepreneurship. Entrepreneurship Theory and Practice, 44(3), 
504-526. 
 
Weitzel, U., Urbig, D., Desai, S., Sanders, M., & Acs, Z. (2010). The good, the bad, and 
the talented: Entrepreneurial talent and selfish behavior. Journal of Economic Behavior 
& Organization, 76(1), 64-81. 
 
Wiklund, J. (1999). The sustainability of the entrepreneurial orientation—performance 
relationship. Entrepreneurship Theory and Practice, 24(1), 37-48. 
 
Wiklund, J., & Shepherd, D. (2003). Knowledge‐based resources, entrepreneurial 
orientation, and the performance of small and medium‐sized businesses. Strategic 
Management Journal, 24(13), 1307-1314. 
 
Wiklund, J., & Shepherd, D. (2005). Entrepreneurial orientation and small business 
performance: a configurational approach. Journal of Business Venturing, 20(1), 71-91. 
 
Wiklund, J., Hatak, I., Lerner, D. A., Verheul, I., Thurik, R., & Antshel, K. (2020). 
Entrepreneurship, clinical psychology, and mental health: An exciting and promising 
new field of research. Academy of Management Perspectives, 34(2), 291-295. 
 



 159 

Wiklund, J., Hatak, I., Patzelt, H., & Shepherd, D. A. (2018). Mental disorders in the 
entrepreneurship context: When being different can be an advantage. Academy of 
Management Perspectives, 32(2), 182-206. 
 
Wiklund, J., Yu, W., & Patzelt, H. (2018). Impulsivity and entrepreneurial 
action. Academy of Management Perspectives, 32(3), 379-403. 
 
Wiklund, J., Yu, W., Tucker, R., & Marino, L. D. (2017). ADHD, impulsivity and 
entrepreneurship. Journal of Business Venturing, 32(6), 627-656. 
 
Williams, D. W., & Wood, M. S. (2015). Rule-based reasoning for understanding 
opportunity evaluation. Academy of Management Perspectives, 29(2), 218-236. 
 
Williams, G. C., & Deci, E. L. (1996). Internalization of biopsychosocial values by 
medical students: a test of self-determination theory. Journal of Personality and Social 
Psychology, 70(4), 767. 
 
Wong, P. K., Ho, Y. P., & Autio, E. (2005). Entrepreneurship, innovation and economic 
growth: Evidence from GEM data. Small Business Economics, 24(3), 335-350. 
 
Wong, Y. J., Cheng, H. L., McDermott, R. C., Deng, K., & McCullough, K. M. (2019). 
I Believe in You! Measuring the experience of encouragement using the academic 
encouragement scale. The Journal of Positive Psychology, 14(6), 820-828. 
 
Wood, M. S., & McKelvie, A. (2015). Opportunity evaluation as future focused 
cognition: Identifying conceptual themes and empirical trends. International Journal of 
Management Reviews, 17(2), 256-277. 
 
Wood, M. S., & Williams, D. W. (2014). Opportunity evaluation as rule‐based decision 
making. Journal of Management Studies, 51(4), 573-602. 
 
Wood, M. S., McKelvie, A., & Haynie, J. M. (2014). Making it personal: Opportunity 
individuation and the shaping of opportunity beliefs. Journal of Business 
Venturing, 29(2), 252-272. 
 
Wurth, B., Stam, E., & Spigel, B. (2022). Toward an entrepreneurial ecosystem research 
program. Entrepreneurship Theory and Practice, 46(3), 729-778. 
 
Yin, H. H., & Knowlton, B. J. (2006). The role of the basal ganglia in habit 
formation. Nature Reviews Neuroscience, 7(6), 464-476. 
 
Zhang, T., & Acs, Z. (2018). Age and entrepreneurship: nuances from entrepreneur types 
and generation effects. Small Business Economics, 51(4), 773-809. 
 
Zhao, H., O'Connor, G., Wu, J., & Lumpkin, G. T. (2021). Age and entrepreneurial 
career success: A review and a meta-analysis. Journal of Business Venturing, 36(1), 
106007. 



 160 

 
Zimmermann, G. (2010). Risk perception, emotion regulation and impulsivity as 
predictors of risk behaviours among adolescents in Switzerland. Journal of Youth 
Studies, 13(1), 83-99. 
 
Zuckerman, M. (1993). Sensation seeking and impulsivity: a marriage of traits made in 
biology?. The Impulsive Client: Theory, Research, and Treatment, 71-91. 
 
Zuckerman, M., Kuhlman, D. M., Joireman, J., Teta, P., & Kraft, M. (1993). A 
comparison of three structural models for personality: the big three, the big five, and the 
alternative five. Journal of Personality and Social Psychology, 65(4), 757. 
 
  



 161 

About the Author 

 

Brian Chung was born on January 31, 1989 in The 

Hague, The Netherlands. He graduated from 

Gymnasium Haganum and went on to study 

Econometrics and Operations Research at Erasmus 

University in Rotterdam. During his bachelor, 

Brian worked as a junior consultant at Veneficus, 

a data analytics company, to apply his theoretical 

knowledge to practical challenges. As he worked 

as a data analyst and programmer, he also wanted 

to know more about the story behind the numbers. 

Hence, next to his Master of Science in Econometrics and Management Science, Brian 

decided to pursue two other Master’s degrees in one year: Behavioural Economics and 

Economics and Business: Marketing. He graduated Cum Laude for both. Erasmus 

University Rotterdam awarded him the Professor H.W. Lambers Prize Medal for his 

outstanding achievements. 

 During the PhD, Brian further developed his research interest in various fields 

of discipline, such as psychology and sociology. He also further developed his social,  

emotional, and leadership skills in his roles as the president of the Erasmus Research 

Institute of Management (ERIM) PhD council and the president of the Erasmus PhD 

Association Rotterdam (EPAR). In the same period, he also discovered his passion for 

teaching and sharing his curiosity and ideas with others. Specifically, he enjoys spending 

time discussing complex challenges with students and takes pride in seeing his Master 

thesis students deliver great works of research. He believes that empathy, patience, and 

gentle guidance are key to being a great supervisor. With this mentality, he supervised 

the student who won the Best Marketing Thesis Award and the Dutch Marketing Thesis 

Award. 

 In this PhD journey, Brian has faced and conquered many meaningful 

challenges. As always, he is ready to leap forward into the unknown, understanding that 

risk and reward go hand in hand. He believes that great results are preceded by curiosity, 

passion, hard work, and the willingness to learn and grow. Excellence will follow. 



 162 

Portfolio 
Professional Experience 

2015 – 2022 PhD in Economics and Business 

Erasmus School of Economics, Erasmus University Rotterdam 

Supervisors: Prof. dr. Philip Hans Franses, Prof. dr. Enrico Pennings 

Dissertation: “Valorizing Innovation through Imaginativeness in 

                        Business Venturing” 

Teaching: Teaching assistant for the seminar ‘Strategic Marketing’ 

Supervision: 10+ Master thesis students 

                      Supervisor of the Best Marketing Thesis Award 2018 

                      Supervisor of the Dutch Marketing Thesis Award 2019 

2014 Research Assistant 

Erasmus School of Economics, Erasmus University Rotterdam 

Activities: Data analysis, Neuromarketing course support 

2011 – 2014 Junior Consultant 

Veneficus | Consulting company, Rotterdam 

Projects: Allianz, Jumbo, Praxis, Unilever 

Activities: Data analysis, Forecasting, Modeling, Programming 

2010 Samsung Repair Technician 

Activities: Repairing Samsung mobile phones, brazing main board 

components under a microscope 

Working Papers 

(1)  Chung, B. (2022). Remaining Young at Heart: The Role of Psychosocial 
Development in Business Venturing. 

(2)    Chung, B., Pennings, E., & Franses, P.H. (2022). Do Successful Entrepreneurs 
Perform Better Because They Imagine and Evaluate Opportunities Differently?. 

(3)     Chung, B., Franses, P.H., & Pennings, E. (2022). Conditions that Make Ventures 
Thrive: From Individual Entrepreneur to Market Impact. 



 163 

Education 

2013 – 2014 MSc in Economics and Business | Marketing (Cum Laude) 

Erasmus School of Economics, Erasmus University Rotterdam 

Thesis: “Modeling Heterogeneous Preferences in the Mobile 

                 Telecommunication Market” 

2013 – 2014  MSc in Behavioural Economics (Cum Laude) 

Erasmus School of Economics, Erasmus University Rotterdam 

Thesis: “A Hierarchical Bayesian Approach in Modeling Decision 

               Making Under Risk with Cumulative Prospect Theory” 

2012 – 2013 MSc in Econometrics and Management Science | Quantitative 

Finance 

Erasmus School of Economics, Erasmus University Rotterdam 

Thesis:  “A Gaussian No-Arbitrage Approach to Model U.S. Treasury 

              Bond Yields” 

2008 - 2012 BSc in Econometrics and Operations Research 

Erasmus School of Economics, Erasmus University Rotterdam 

Thesis: “A Regime-Switching Approach in Modeling the Volatility in 

              Oil Futures” 

Awards 

2017 Winner of the Professor H.W. Lambers Prize Medal 

Erasmus School of Economics, Erasmus University Rotterdam 

Award: Laureate Medal, Wall of Fame, €3500 

Achievement: Three Master of Science degrees with excellent results 

2014 Winner of the Battle of Concepts | Project STEDIN.net 

Award: €2000 – shared first prize with one teammate 

Achievement: Solving a nation-wide energy grid problem using 

insights from behavioral economics, marketing, and statistics 



 164 

2013 Winner of the ESE Innovation Tournament | Seminar Strategic 

Marketing 

Award: Recommendation letter 

Achievement: Proposed a comprehensive, viable, and innovative idea 

to introduce mentor-internships to build a bridge between academia 

and business 

Service to the Community 

2016 – 2021 President | Erasmus PhD Association Rotterdam (EPAR) 

Erasmus University Rotterdam 

Activities: Representing PhD Candidates from all faculties in 

Rotterdam, participating in national meetings for PhDs, contributing 

to the university-wide survey as advisory board, organizing skills 

workshops 

2017 – 2019  Member | ESE School Council | Personnel Section 

Erasmus School of Economics, Erasmus University Rotterdam 

Activities: Advisory board for the Dean 

2016 – 2017 President | ERIM PhD Council 

Erasmus Research Institute of Management (ERIM) 

Activities: Improving the quality of life among ERIM PhDs, 

measuring satisfaction through surveys, organizing skills workshops 

2015 – 2016 PhD First Year Representative | ERIM PhD Council 

Erasmus Research Institute of Management (ERIM) 

Activities: Contributed to the reduction of tuition fee costs of €1250 

per course to €0 for all PhD courses at Tinbergen Institute (TI) and 

Amsterdam Business Research Institute (ABRI) 

 
  



 165 

Capabilities 

Programming: Matlab (professional), R (professional), VBA (professional) 

Programs: MS Office, Matlab, EViews, SPSS, R Studio, OpenBugs 

 
PhD Coursework 

Course Institute 

Applied Microeconometrics I: Basic Techniques TI 

Behavioral Decision Theory ERIM 

Developing Theory and Theoretical Contributions ERIM 

EDEN Doctoral Seminar on Advanced Strategic Management IESE 

Empirical Research Methods and Methodology ERIM 

English | Cambridge Proficiency English ERIM 

Micro Economics ERIM 

Programming ERIM 

Publishing Strategy ERIM 

Putting Behavioral Economics to Work TI 

Scientific Integrity ERIM 

Statistical Methods ERIM 

Note: ERIM = Erasmus Research Institute of Management; IESE = Instituto de Estudios Superiores de la 
Empresa (Business School in Spain); TI = Tinbergen Institute 

  



 166 

The ERIM PhD Series 
 

The ERIM PhD Series contains PhD dissertations in the field of Research in 
Management defended at Erasmus University Rotterdam and supervised by senior 
researchers affiliated to the Erasmus Research Institute of Management (ERIM).  
Dissertations in the ERIM PhD Series are available in full text through: 
https://pure.eur.nl  
ERIM is the joint research institute of the Rotterdam School of Management (RSM) and 
the Erasmus School of Economics (ESE) at the Erasmus University Rotterdam (EUR). 
 

Dissertations in the last four years 
 
Abdelwahed, A., Optimizing Sustainable Transit Bus Networks in Smart Cities, 
Supervisors: Prof. W. Ketter, Dr P. van den Berg & Dr T. Brandt,  
EPS-2022-549-LIS 
 
Ahmadi, S., A motivational perspective to decision-making and behavior in 
organizations, Supervisors: Prof. J.J.P. Jansen & Dr T.J.M. Mom,  
EPS-2019-477-S&E 
 
Albuquerque de Sousa, J.A., International stock markets: Essays on the determinants 
and consequences of financial market development, Supervisors: Prof. M.A. van Dijk & 
Prof. P.A.G. van Bergeijk, EPS-2019-465-F&A 
 
Alves, R.A.T.R.M, Information Transmission in Finance: Essays on Commodity 
Markets, Sustainable Investing, and Social Networks, Supervisors: Prof. M.A. van Dijk 
& Dr M. Szymanowska, EPS-2021-532-LIS 
 
Anantavrasilp, S., Essays on Ownership Structures, Corporate Finance Policies and 
Financial Reporting Decisions, Supervisors: Prof. A. de Jong & 
 Prof. P.G.J. Roosenboom, EPS-2021-516-F&E 
 
Arampatzi, E., Subjective Well-Being in Times of Crises: Evidence on the Wider Impact 
of Economic Crises and Turmoil on Subjective Well-Being,  
Supervisors: Prof. H.R. Commandeur, Prof. F. van Oort & Dr M.J. Burger,  
EPS-2018-459-S&E 
 
Arslan, A.M., Operational Strategies for On-demand Delivery Services, Supervisors: 
Prof. R.A. Zuidwijk & Dr N.A. H. Agatz, EPS-2019-481-LIS  
 
Aydin Gökgöz, Z. Mobile Consumers and Applications: Essays on Mobile Marketing, 
Supervisors: Prof. G.H. van Bruggen & Dr B. Ataman,  
EPS-2021-519-MKT 
 

https://pure.eur.nl/


 167 

Azadeh, K., Robotized Warehouses: Design and Performance Analysis, Supervisors: 
Prof. M.B.M. de Koster & Prof. D. Roy, EPS-2021-515-LIS,  
 
Avci, E., Surveillance of Complex Auction Markets: A Market Policy Analytics 
Approach, Supervisors: Prof. W. Ketter, Prof. H.W.G.M. van Heck &  
Prof. D.W. Bunn, EPS-2018-426-LIS 
 
Balen, T.H. van, Challenges of Early-Stage Entrepreneurs: The Roles of Vision 
Communication and Team Membership Change,  
Supervisors: Prof. J.C.M. van den Ende & Dr M. Tarakci, EPS-2019-468-LIS 
 
Bansraj, S.C., The Principles of Private Equity: Ownership and Acquisitions, 
Supervisors: Prof. J.T.J Smit & Dr V. Volosovych, EPS-2020-507-F&A 
 
Bavato, D., With New Eyes: The recognition of novelty and novel ideas, Supervisors: 
Prof. D.A. Stam & Dr S. Tasselli, EPS-2020-500-LIS,  
 
Bernoster, I., Essays at the Intersection of Psychology, Biology, and Entrepreneurship, 
Supervisors: Prof. A.R. Thurik, Prof. I.H.A. Franken &  
Prof. P.J.F Groenen, EPS-2018-463-S&E 
 
Blagoeva, R.R., The Hard Power of Soft Power: A behavioral strategy perspective on 
how power, reputation, and status affect firms, Supervisors: 
Prof. J.J.P. Jansen & Prof. T.J.M. Mom, EPS-2020-495-S&E 
 
Breet, S., A Network Perspective on Corporate Entrepreneurship:  
How workplace relationships influence entrepreneurial behavior, Supervisors: Prof. 
J.J.P. Jansen, Prof. J. Dul & Dr L. Glaser, EPS-2022-545-S&E   
 
Breugem, T., Crew Planning at Netherlands Railways: Improving Fairness, 
Attractiveness, and Efficiency, Supervisors: Prof. D. Huisman &  
Dr T.A.B. Dollevoet, EPS-2020-494-LIS 
 
Bunderen, L. van, Tug-of-War: Why and when teams get embroiled in power struggles, 
Supervisors: Prof. D.L. van Knippenberg & Dr L. Greer,  
EPS-2018-446-ORG 
 
Burg, G.J.J. van den, Algorithms for Multiclass Classification and Regularized 
Regression, Supervisors: Prof. P.J.F. Groenen & Dr A. Alfons,  
EPS-2018-442-MKT 
 
Chan, H.Y., Decoding the consumer’s brain: Neural representations of consumer 
experience, Supervisors: Prof. A. Smidts & Dr M.A.S. Boksem,  
EPS-2019-493-MKT 
 
Couwenberg, L., Context dependent valuation: A neuroscientific perspective on 
consumer decision-making, Supervisors: Prof. A. Smit, Prof. A.G. Sanfrey &  



 168 

Dr M.A.S. Boksem, EPS-2020-505-MKT 
 
Dalmeijer, K., Time Window Assignment in Distribution Networks, Supervisors: Prof. 
A.P.M. Wagelmans & Dr R. Spliet, EPS-2019-486-LIS 
 
Dijkstra, N., Statistical Modeling Approaches for Behavioral and Medical Sciences, 
Supervisors: Prof. P.J.F Groenen, Prof. H. Tiemeier & Prof. A.R Thurik, EPS-2022-539-
S&E 
 
Dolgova, E., On Getting Along and Getting Ahead: How Personality Affects Social 
Network Dynamics, Supervisors: Prof. P.P.M.A.R Heugens &  
Prof. M.C. Schippers, EPS-2019-455-S&E 
 
Fasaei, H., Changing the Narrative: The Behavioral Effects of Social Evaluations on the 
Decision Making of Organizations, Supervisors: Prof. J.J.P. Jansen, 
Prof. T.J.M. Mom & Dr M.P. Tempelaar, EPS-2020-492-S&E 
 
Eijlers, E., Emotional Experience and Advertising Effectiveness: on the use of EEG in 
marketing, Supervisors: Prof. A. Smidts & Dr M.A.S. Boksem, 
 EPS-2019-487-MKT 
 
El Nayal, O.S.A.N., Firms and the State: An Examination of Corporate Political Activity 
and the Business-Government Interface, 
Supervisors: Prof. J. van Oosterhout & Dr M. van Essen, EPS-2018-469-S&E 
 
Frick, T.W., The Implications of Advertising Personalization for Firms, Consumer, and 
Ad Platforms, Supervisors: Prof. T. Li & Prof. H.W.G.M. van Heck, EPS-2018-452-LIS 
 
Fu, G., Agency Problems in the Mutual Fund Industry,  
Supervisors: Prof. M.J.C.M. Verbeek & Dr E. Genc, EPS-2022-526-F&A 
 
Fytraki, A.T., Behavioral Effects in Consumer Evaluations of Recommendation Systems, 
Supervisors: Prof. B.G.C. Dellaert & Prof. T. Li, EPS-2018-427-MKT 
 
Gai, J., Contextualized Consumers: Theories and Evidence on Consumer Ethics, Product 
Recommendations, and Self-Control, Supervisors: Prof. S. Puntoni &  
Prof. S.T.L. Sweldens, EPS-2020-498-MKT 
 
Ghazizadeh, P. Empirical Studies on the Role of Financial Information in Asset and 
Capital Markets, Supervisors: Prof. A. de Jong & Prof. E. Peek, 
EPS-2019-470-F&A 
 
Giessen, M. van der, Co-creating Safety and Security: Essays on bridging disparate 
needs and requirements to foster safety and security,  
Supervisors: Prof. G. Jacobs, Prof. J.P. Cornelissen & Prof. P.S. Bayerl, 
 EPS-2022-542-ORG 
 



 169 

Hanselaar, R.M., Raising Capital: On pricing, liquidity and incentives,  
Supervisors: Prof. M.A. van Dijk & Prof. P.G.J. Roosenboom,  
EPS-2018-429-F&A 
 
Harms, J. A., Essays on the Behavioral Economics of Social Preferences and Bounded 
Rationality, Supervisors: Prof. H.R. Commandeur & Dr K.E.H. Maas,  
EPS-2018-457-S&E 
 
Hartleb, J., Public Transport and Passengers: Optimization Models that Consider Travel 
Demand, Supervisors: Prof. D. Huisman, Prof. M. Friedrich &  
Dr M.E. Schmidt, EPS-2021-535-LIS 
 
Hendriks, G., Multinational Enterprises and Limits to International Growth: Links 
between Domestic and Foreign Activities in a Firm’s Portfolio, 
Supervisors: Prof. P.P.M.A.R. Heugens & Dr A.H.L Slangen,  
EPS-2019-464-S&E 
 
Hengelaar, G.A., The Proactive Incumbent: Holy grail or hidden gem? Investigating 
whether the Dutch electricity sector can overcome the incumbent’s curse and lead the 
sustainability transition, Supervisors: Prof. R.J.M. van Tulder & Dr K. Dittrich, EPS-
2018-438-ORG 
 
Hoogervorst, R., Improving the Scheduling and Rescheduling of Rolling Stock: Solution 
Methods and Extensions, Supervisors: Prof. D. Huisman &  
Dr T.A.B. Dollevoet, EPS-2021-534-LIS 
 
 
Jia, F., The Value of Happiness in Entrepreneurship,  
Supervisors: Prof. D.L. van Knippenberg & Dr Y. Zhang, EPS-2019-479-ORG 
 
Kampen, S. van, The Cross-sectional and Time-series Dynamics of Corporate Finance: 
Empirical evidence from financially constrained firms,  
Supervisors: Prof. L. Norden & Prof. P.G.J. Roosenboom, EPS-2018-440-F&A 
 
Karali, E., Investigating Routines and Dynamic Capabilities for Change and Innovation, 
Supervisors: Prof. H.W. Volberda, Prof. H.R. Commandeur &  
Dr J.S. Sidhu, EPS-2018-454-S&E 
 
Kerkkamp, R.B.O., Optimisation Models for Supply Chain Coordination under 
Information Asymmetry, Supervisors: Prof. A.P.M. Wagelmans &  
Dr W. van den Heuvel, EPS-2018-462-LIS 
 
Kim, T. Y., Data-driven Warehouse Management in Global Supply Chains,  
Supervisors: Prof. R. Dekker & Dr C. Heij, EPS-2018-449-LIS 
 
Kishore Bhoopalam, A., Truck Platooning: Planning and Behaviour,  
Supervisors: Prof. R.A. Zuidwijk & Dr N.A.H. Agatz, EPS-2021-540-LIS 



 170 

 
Klitsie, E.J., Strategic Renewal in Institutional Contexts: The paradox of embedded 
agency, Supervisors: Prof. H.W. Volberda & Dr S. Ansari,  
EPS-2018-444-S&E 
 
Koolen, D., Market Risks and Strategies in Power Systems Integrating Renewable 
Energy, Supervisors: Prof. W. Ketter & Prof. R. Huisman, EPS-2019-467-LIS 
 
Kong, L. Essays on Financial Coordination, Supervisors: Prof. M.J.C.M. Verbeek, Dr 
D.G.J. Bongaerts & Dr M.A. van Achter. EPS-2019-433-F&A 
 
Koritarov, V.D., The Integration of Crisis Communication and Regulatory Focus: 
Deconstructing and Optimizing the Corporate Message, Promotors: Prof. C.B.M. van 
riel, Dr G.A.J.M. Berens & Prof. P. Desmet, EPS-2021-522-ORG 
 
Korman, B., Leader-Subordinate Relations: The Good, the Bad and the Paradoxical, 
Promotors: S.R. Giessner & Prof. C. Tröster, EPS-2021-511-ORG 
 
Kyosev, G.S., Essays on Factor Investing, Supervisors: Prof. M.J.C.M. Verbeek &  
Dr J.J. Huij, EPS-2019-474-F&A 
 
 
Lamballais Tessensohn, T., Optimizing the Performance of Robotic Mobile Fulfillment 
Systems, Supervisors: Prof. M.B.M de Koster, Prof. R. Dekker &  
Dr D. Roy, EPS-2019-411-LIS 
 
Legierse, W., The Timing and Pricing of Initial Public Offerings: Evidence from the Low 
Countries, Supervisors: Prof. A. de Jong & Prof. P.G.J. Roosenboom,  
EPS-2022-543-F&A 
 
Leung, W.L., How Technology Shapes Consumption: Implications for Identity and 
Judgement, Supervisors: Prof. S. Puntoni & Dr G Paolacci, EPS-2019-485-MKT 
 
Li, Wei., Competition in the Retail Market of Consumer Packaged Goods, Supervisors: 
Prof. D. Fok & Prof. Ph.H.B.F. Franses, EPS-2021-503-MKT 
 
Li, X. Dynamic Decision Making under Supply Chain Competition, 
Supervisors: Prof. M.B.M de Koster, Prof. R. Dekker & Prof. R. Zuidwijk,  
EPS-2018-466-LIS 
 
Lieshout, R. van, Integration, Decentralization and Self-Organization Towards Better 
Public Transport, Supervisors: Prof. D. Huisman, Dr P.C. Bouman & 
 Dr.ir J.M. van den Akker, EPS-2022-547-LIS 
 
Maas, A.J.J., Organizations and their external context: Impressions across time and 
space, Supervisors: Prof. P.P.M.A.R Heugens & Prof. T.H. Reus,  
EPS-2019-478-S&E 



 171 

 
Maira, E., Consumers and Producers, Supervisors: Prof. S. Puntoni &  
Prof. C. Fuchs, EPS-2018-439-MKT 
 
Manouchehrabadi, B., Information, Communication and Organizational Behavior, 
Supervisors: Prof. G.W.J. Hendrikse & Dr O.H. Swank, EPS-2020-502-ORG 
 
Matawlie, N., Through Mind and Behaviour to Financial Decisions,  
Supervisors: Prof. J.T.J. Smit & Prof. P. Verwijmeren, EPS-2020-501-F&A 
 
Mirzaei, M., Advanced Storage and Retrieval Policies in Automated Warehouses, 
Supervisors: Prof. M.B.M. de Koster & Dr N. Zaerpour, 
 EPS-2020-490-LIS 
 
Mobini Dehkordi, Z., Supply Chain Coordination with Separating and Pooling 
Contracts, Supervisors: Prof. A.P.M Wagelmans, Dr W. van den Heuvel, EPS-2022-
554-LIS 
 
Nair, K.P., Strengthening Corporate Leadership Research: The relevance of biological 
explanations, Supervisors: Prof. J. van Oosterhout &  
Prof. P.P.M.A.R Heugens, EPS-2019-480-S&E 
 
Nikulina, A., Interorganizational Governance in Projects: Contracts and collaboration 
as alignment mechanisms, Supervisors: Prof. J.Y.F. Wynstra & 
Prof. L. Volker, EPS-2021-523- LIS 
 
Novales Uriarte, A., Thriving with Digitized Products: How Firms Leverage their 
Generative Capacity via Experimentation, Learning, and Collaboration,  
Supervisors: Prof. H.W.G.M. van Heck & Prof. M.Mocker, EPS-2022-544-LIS 
 
Nullmeier, F.M.E., Effective contracting of uncertain performance outcomes: Allocating 
responsibility for performance outcomes to align goals across supply chain actors, 
Supervisors: Prof. J.Y.F. Wynstra & Prof. E.M. van Raaij,  
EPS-2019-484-LIS 
 
Paul, J., Online Grocery Operations in Omni-channel Retailing: Opportunities and 
Challenges, Supervisors: Prof. M.B.M de Koster & Dr N.A.H. Agatz,  
EPS-2022-541-LIS 
 
Petruchenya, A., Essays on Cooperatives: Emergence, Retained Earnings, and Market 
Shares, Supervisors: Prof. G.W.J. Hendriks & Dr Y. Zhang,  
EPS-2018-447-ORG 
 
Pocchiari, M., Managing Successful and Resilient Shared-Interest Communities: The 
Role of Digitization Technologies and Disruptive Events,  
Supervisors: Prof. G.H. van Bruggen & Dr J.M.T. Roos, EPS-2022-552-MKT 
 



 172 

Polinder, G.J., New Models and Applications for Railway Timetabling,  
Supervisors: Prof. D. Huisman & Dr M.E. Schmidt, EPS-2020-514-LIS 
 
Qian, Z., Time-Varying Integration and Portfolio Choices in the European Capital 
Markets, Supervisors: Prof. W.F.C. Verschoor, Prof. R.C.J. Zwinkels &  
Prof. M.A. Pieterse-Bloem, EPS-2020-488-F&A 
 
Ramezan Zadeh, M.T., How Firms Cope with Digital Revolution: Essays on Managerial 
and Organizational Cognition, Supervisors: Prof. H.W. Volberda &  
Prof. J.P. Cornelissen, EPS-2021-508-S&E 
 
Ratara, C., Behavioural and Neural Evidence for Processes Underlying Biases      
in Decision-Making, Supervisors: Prof. A. Smidts & Dr M.A.S. Boksem, 
 EPS-2022-548-MKT 
 
Reh, S.G., A Temporal Perspective on Social Comparisons in Organizations, 
Supervisors: Prof. S.R. Giessner, Prof. N. van Quaquebeke & Dr C. Troster,  
EPS-2018-471-ORG 
 
Riessen, B. van, Optimal Transportation Plans and Portfolios for Synchromodal 
Container Networks, Supervisors: Prof. R. Dekker & Prof. R.R. Negenborn,  
EPS-2018-448-LIS 
 
Romochkina, I.V., When Interests Collide: Understanding and modeling interests 
alignment using fair pricing in the context of interorganizational information systems, 
Supervisors: Prof. R.A. Zuidwijk & Prof. P.J. van Baalen,  
EPS-2020-451-LIS 
 
Schneidmüller, T., Engaging with Emerging Technologies: Socio-cognitive foundations 
of incumbent response, Supervisors: Prof. H. Volberda &  
Dr S.M. Ansari, EPS-2020-509-S&E 
 
Schouten, K.I.M. Semantics-driven Aspect-based Sentiment Analysis, 
Supervisors: Prof. F.M.G. de Jong, Prof. R. Dekker & Dr. F. Frasincar,  
EPS-2018-453-LIS 
 
Sihag, V., The Effectiveness of Organizational Controls: A meta-analytic review and an 
investigation in NPD outsourcing, Supervisors: Prof. J.C.M. van den Ende & Dr S.A. 
Rijsdijk, EPS-2019-476-LIS 
 
Sluga, A., Hour of Judgment: On judgment, decision making, and problem solving under 
accountability, Supervisors: Prof. F.G.H. Hartmann & Dr M.A.S. Boksem, EPS-2021-
520-F&A 
 
Slob, E., Integrating Genetics into Economics, Supervisors: Prof. A.R. Thurik, 
Prof. P.J.F. Groenen & Dr C.A. Rietveld, EPS-2021-517-S&E 
 



 173 

Smolka, K.M., Essays on Entrepreneurial Cognition, Institution Building and Industry 
Emergence, Supervisors: P.P.M.A.R. Heugens, & Prof. J.P. Cornelissen,  
EPS-2019-483-S&E 
 
Stirnkorb, S., Changes in the Information Landscape and Capital Market 
Communication, Supervisors: Prof. E. Peek & Prof. M. van Rinsum,  
EPS-2021-536-F&A 
 
Stuppy, A., Essays on Product Quality, Supervisors: Prof. S.M.J. van Osselaer &  
Dr N.L. Mead. EPS-2018-461-MKT 
 
Suurmond, R., In Pursuit of Supplier Knowledge: Leveraging capabilities and dividing 
responsibilities in product and service contexts,  
Supervisors: Prof. J.Y.F Wynstra & Prof. J. Dul. EPS-2018-475-LIS 
 
Tierean, S.H., Mind the Gap: The role of psychic distance and supplier’s reputation in 
international buyer-supplier relationships, Supervisors: Prof. C.B.M. van Riel, Prof. G. 
van Bruggen & Dr G.A.J.M. Berens, EPS-2022-551-ORG 
 
Toxopeus, H.S. Financing sustainable innovation: From a principal-agent to a 
collective action perspective, Supervisors: Prof. H.R. Commandeur &  
Dr K.E.H. Maas. EPS-2019-458-S&E 
 
Tuijn, M. Target the untargeted: essays in unconventional disclosures and policies, 
Supervisors: Prof. E. Peek & Prof. E.M. Roelofsen, EPS-2020-499-F&A 
 
Turturea, R., Overcoming Resource Constraints: The Role of Creative Resourcing and 
Equity Crowdfunding in Financing Entrepreneurial Ventures,  
Supervisors: Prof. P.P.M.A.R Heugens, Prof. J.J.P. Jansen & Dr I. Verheuil,  
EPS-2019-472-S&E 
 
Valboni, R., Building Organizational (Dis-)Abilities: The impact of learning on the 
performance of mergers and acquisitions, Supervisors: Prof. T.H. Reus &  
Dr A.H.L. Slangen, EPS-2020-407-S&E 
 
Visser, T.R., Vehicle Routing and Time Slot Management in Online Retailing, 
Supervisors: Prof. A.P.M. Wagelmans & Dr R. Spliet, EPS-2019-482-LIS 
 
Vongswasdi, P., Accelerating Leadership Development: An evidence-based perspective, 
Supervisors: Prof. D. van Dierendonck & Dr H.L. Leroy,  
EPS-2020-512-ORG  
 
Waltré, E., Leading for Performance in Adversity: Managing Failure, Negative 
Emotions, and Self-Threats, Supervisors: Prof. D.L. van Knippenberg &  
Dr H.M.S. Dietz, EPS-2022-513-ORG 
 



 174 

Wang, R., Those Who Move Stock Prices, Supervisors: Prof. P. Verwijmeren & Prof. S. 
van Bekkum, EPS-2019-491-F&A 
 
Wiegmann, P.M., Setting the Stage for Innovation: Balancing Diverse Interests through 
Standardisation, Supervisors: Prof. H.J. de Vries & Prof. K. Blind,  
EPS-2019-473-LIS 
 
Wijaya, H.R., Praise the Lord!: Infusing Values and Emotions into Neo-Institutional 
Theory, Supervisors: Prof. P.P.M.A.R. Heugens &  
Prof. J.P. Cornelissen, EPS-2019-450-S&E 
  
Williams, A.N., Make Our Planet Great Again: A Systems Perspective of Corporate 
Sustainability, Supervisors: Prof. G.M. Whiteman & Dr S. Kennedy, EPS-2018-456-
ORG 
 
Witte, C.T., Bloody Business: Multinational investment in an increasingly conflict-
afflicted world, Supervisors: Prof. H.P.G. Pennings, Prof. H.R. Commandeur &  
Dr M.J. Burger, EPS-2018-443-S&E 
 
Wu, J., A Configural Approach to Understanding Voice Behavior in Teams, Supervisors: 
Prof. D.L. van Knippenberg & Prof. S.R. Giessner,  
EPS-2020-510-ORG 
 
Yalcin, G., Consumers in the Age of AI: Understanding Reactions Towards Algorithms 
and Humans in Marketing Research, Supervisors: Prof. S. Puntoni & Dr A. Klesse, EPS-
2022-550-MKT 
 
Yang, A., Corporate Bond Markets: Investor Preferences and Intermediary Frictions, 
Supervisors: Prof. P. Verwijmeren & Prof. S. van Bekkum, 
EPS-2022-553-F&A 
 
Ye, Q.C., Multi-objective Optimization Methods for Allocation and Prediction, 
Supervisors: Prof. R. Dekker & Dr Y. Zhang, EPS-2019-460-LIS 
 
Zhang, Q., Financing and Regulatory Frictions in Mergers and Acquisitions,  
Supervisors: Prof. P.G.J. Roosenboom & Prof. A. de Jong, EPS-2018-428-F&A 
 
Zhu, S., Spare Parts Demand Forecasting and Inventory Management: Contributions to 
Intermittent Demand Forecasting, Installed Base Information and Shutdown 
Maintenance, Supervisors: Prof. R. Dekker & Dr W.L. van Jaarsveld, EPS-2021-538-
LIS 
 
Zon, M. van, Cost Allocation in Collaborative Transportation,  
Supervisors: Prof. A.P.M. Wagelmans, Dr R. Spliet & Dr W. van den Heuvel,  
EPS-2021-530-LIS 
 



Research in Business and Management 
ERIM Full-Time PhD
Erasmus School of Economics

Erasmus Research Institute of Management
Erasmus University Rotterdam
Burgemeester Oudlaan 50

Mandeville (T) Building

3062 PA Rotterdam, The Netherlands

P.O. Box 1738

3000 DR Rotterdam, The Netherlands

T: +31 10 408 1182

E: info@erim.eur.nl

W:  www.erim.eur.nl 

www.eur.nl/ese

This dissertation features three empirical studies on entrepreneurship and innovation. These studies 
combine knowledge from different fields of discipline, such as Econometrics, Management, and 
Psychology. In this research, I examine the entrepreneurial process that goes from individual innovator 
to making an impact in the market through innovation. The first study assesses the role of psychosocial 
development in business venturing. The second study examines the effect of imaginativeness on 
opportunity evaluation. The third study measures the impact of entrepreneurial motives on innovation 
in the market, with a focus on formal and informal institutional conditions. The findings show that 
personal accountability predicts entrepreneurial self-efficacy, which subsequently leads to a stronger 
entrepreneurial performance. Imaginativeness is a strong predictor of entrepreneurial orientation and 
opportunity evaluation. Opportunity-driven entrepreneurs are more likely to engage in radical innovation, 
new product introductions, and profound market expansion. 

Brian Chung has obtained three Master of Science degrees, namely in Econometrics and Management 
Science: Quantitative Finance, Behavioral Economics (Cum Laude), Business and Economics: Marketing 
(Cum Laude). He was awarded the Professor H.W. Lambers prize laureate medal by Erasmus University of 
Rotterdam for his excellent achievements. In his research, Brian combines knowledge and insights from 
various fields, and uses advanced statistical methods to answer complex research questions. This PhD 
dissertation is his next step in his constant quest for personal growth.

The Erasmus Research Institute of Management (ERIM) of Erasmus University Rotterdam (EUR) is one 
of the top management research centres in Europe. ERIM was founded in 1999 by the Rotterdam 
School of Management (RSM) and Erasmus School of Economics (ESE) to jointly nurture internationally 
recognised management research.

Research excellence is at the heart of ERIM: It runs EUR’s PhD programmes in Business and Management, 
provides research support for faculty and PhD students, and maintains a solid research infrastructure. 
Over 450 senior researchers and PhD candidates participate in ERIM’s research environment. Coming 
from myriad areas of expertise, the ERIM Community is constantly striving for excellence at the 
forefront of the academic world.

This PhD thesis is a result of ERIM’s Full-Time PhD Programme in Business and Management.  
The full-time programme aims to develop international academic talent and produce outstanding 
research across a wide range of disciplines. Students receive innovative training and coaching from 
distinguished academic experts – setting students on track to become thought leaders and top 
researchers at the world’s best universities and business schools.


	5_Chung_-_Dissertation_-_FINAL2.pdf
	Foreword
	Acknowledgments
	Introduction
	Valorization: Creating Value for Society
	A Brief History of Innovation
	The Future is Now: Innovation in the 21st century
	First Step: Unlocking the Secrets of the Innovator’s Mind
	Research Agenda: Looking Ahead
	Dissertation Outline
	Declaration of Contribution

	1      Remaining Young at Heart: The Role of Psychosocial Development in Business Venturing6F
	1.1 Theoretical Framework
	1.1.1 Psychosocial Development
	1.1.2 Temporal Self-Regulation Theory
	1.1.2.1 The Relevance of Temporal Self-Regulation
	1.1.2.2 The Role of Imaginativeness
	1.1.2.3 The Importance of Personal Accountability

	1.1.3 The Psychosocial-Temporal-Self-Regulation Matrix
	1.1.4 Developing Hypotheses
	1.1.4.1 The Link to Entrepreneurial Self-Efficacy
	1.1.4.2 The Effect on Entrepreneurial Orientation
	1.1.4.3 Drivers of Entrepreneurial Performance

	1.1.5 Instruments: Personality and Parental Influences
	1.1.6 Theoretical Framework

	1.2 Methods
	1.2.1 Study Design
	1.2.2 Variable Measurements
	1.2.2.1 The dependent variable
	1.2.2.2 The independent variables
	1.2.2.3 Instrumental variables

	1.2.3 Empirical Estimation

	1.3  Data
	1.4 Results
	1.4.1 Descriptive Statistics
	1.4.2 Parameter Estimates
	1.4.3 Complementary Analyses: Age and Endogeneity

	1.5 Discussion
	1.5.1 Findings
	1.5.2 Implications
	1.5.3 Limitations and Future Research

	1.6 Conclusion
	Appendix A: Survey Items
	Appendix B: Sample Statistics
	Appendix C: Alternative Models

	2      Do Successful Entrepreneurs Perform Better Because They Imagine and Evaluate Opportunities Differently?9F
	2.1 Theoretical Framework
	2.1.1 The Relevance of Opportunity Evaluation
	2.1.2 The Role of Imaginativeness
	2.1.3 The Behavioral Activation System
	2.1.4 Behavioral Activation System and Opportunity Evaluation
	2.1.5 Opportunity Evaluation and Entrepreneurial Performance

	2.2 Methods
	2.2.1 Study Design
	2.2.2 Variable Measurements
	2.2.2.1 Dependent Variable
	2.2.2.2 Independent Variables
	2.2.2.3 Instrumental Variables
	2.2.2.4 Control Variables

	2.2.3 Empirical Estimation

	2.3  Data
	2.4   Results
	2.4.1 Descriptive Statistics
	2.4.2 Parameter Estimates

	2.5   Discussion
	2.5.1 Findings
	2.5.2 Implications
	2.5.3 Limitations and Further Research

	2.6   Conclusion
	Appendix D: Survey Items
	Appendix E: Sample Statistics
	Appendix F: The Alternative Single-Stage Model

	3      Conditions that Make Ventures Thrive: From Individual Entrepreneur to Market Impact13F
	3.1   Theory
	3.1.1  The Role of Institutional Conditions
	3.1.2 Radical Innovation, New Products, and Market Expansion
	3.1.3 Institutional Conditions and Entrepreneurial Motives
	3.1.3.1 The Conditions-Motives Matrix

	3.1.4 The Opportunity Motive: A Pull Factor
	3.1.4.1 Culture and Social Norms: Shaping Vision and Aspirations
	3.1.4.2 Tax Policies and Bureaucracy: Making Things Easier

	3.1.5 The Necessity Motive: A Push Factor
	3.1.5.1 Regulatory Quality: Facilitating Perceived Capabilities
	3.1.5.2 Monetary Resources: Crowding Out Motivation

	3.1.6 The Theoretical Framework

	3.2      Data
	3.2.1 Dependent Variables
	3.2.2 Independent Variables
	3.2.3 Control Variables

	3.3 Methods
	3.3.1 Multi-Level Modeling
	3.3.1.1 The Base Model
	3.3.1.2 The Multi-Level Model


	3.4 Results
	3.4.1 Descriptive Statistics
	3.4.2 Parameter Estimates
	3.4.2.1 Radical Innovation
	3.4.2.2. New Product Introductions
	3.4.2.3 Profound Market Expansion


	3.5   Discussion
	3.5.1 Findings
	3.5.2 Limitations and Further Research

	3.6   Conclusion
	Appendix G: Data Visualization
	Appendix H: The R Code for Multi-Level Modeling

	Summary
	Samenvatting in het Nederlands
	Bibliography
	About the Author
	Portfolio




