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Keywords: We explore the dynamics of entrepreneurial performance and well-being through computational theory. Our

Entrepreneurship model connects mechanisms of work-related motivation and strain processes with the unfolding of an entre-

S\n]‘ntlrle];))r'eneur preneurial process. The simulation results show that how an entrepreneur’s energy ebbs and flows over their
ell-being

journey, charting certain venturing performance and levels of well-being, can be linked to distinct interplays of
ambition, skill, self-regulation, and dynamism. Our work contributes a holistic account of entrepreneurship and
well-being, stimulates computational modelling, and enriches discussions about the entrepreneurial future of

System dynamics
Computational theory
Simulation

work.

1. Introduction

How does well-being reflect the complex, dynamic work engagement
between an individual and environment? Entrepreneurship and
employment have traditionally been juxtaposed as representing distinct
environments for well-being, trading off autonomy and flexibility for
certainty and predictability (Stephan et al., 2022). With digitalization
and now artificial intelligence (AI) transforming the workplace, there
are new opportunities to reshape traditional production patterns (World
Bank, 2019) and the emergence of non-standard employment can in-
crease flexibility and freedom, and promote entrepreneurism (Dabic
et al., 2023). Indeed, when looking at non-standard work models—-
which include labor platforms that upend traditional models of
employment—platform workers are described as a virtual community of
self-employed micro-entrepreneurs, partners, and subcontractors (Pal-
ier, 2019; Todoli-Signes, 2017). In addition, discussions on the future of
work emphasize the design of meaningful work, whereby employees can
go beyond their “assigned” work to pursue learning and experiment with
new ideas (Malhotra, 2021), making their work more entrepreneurial. A
variety of digital technologies are already affecting changes to work that
extend beyond traditional entrepreneurship and innovation practices to
more broadly influence culture, politics and society (Si et al., 2023).
Indeed, digital technology encourages more entrepreneurial awareness
among all types of workers (Fellnhofer, 2022).
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As work becomes more entrepreneurial and more traditional algo-
rithmic forms of routine work are taken over by digital technologies
such as Al questions arise about the implications of such trends for well-
being, including closer scrutiny of entrepreneurial well-being. Entre-
preneurial well-being is defined as “the experience of satisfaction, pos-
itive affect, infrequent negative affect, and psychological functioning in
relation to developing, starting, growing, and running an entrepre-
neurial venture” (Wiklund et al., 2019, p. 582). It has both positive
(bright) and negative (dark) aspects: engaging in entrepreneurship can
bring happiness and work and life satisfaction through the autonomy
and independence it enables; but it can also diminish one’s quality of life
through exposure to uncertainty and higher stress, giving rise to distress
and mental health problems (Stephan, 2018; Stephan et al., 2022). The
interplay between the positive and negative aspects of well-being is
entwined with the dynamic nature of the entrepreneurial journey,
calling for aligning our understanding of well-being with the dynamic
nature of the entrepreneurial process (Wiklund et al., 2019). We need
understanding that is both holistic, exploring how different factors work
together, and recursive, exploring how day-to-day processes unfold into
broader patterns across time (Wach et al., 2021).

In this paper, we take on this challenge by developing a computa-
tional theory of entrepreneurial process and well-being. Such theory
aims to build an account of how key variables influence one another
over time and its simulation can help explore how a system changes over
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time from certain initial conditions, enabling the examination of coun-
terfactual situations that are otherwise difficult to manipulate (Taber &
Timpone, 1996). Our model connects the dual motivation-strain mech-
anisms of the demand-resources model of how job characteristics affect
well-being (Bakker & Demerouti, 2007) and the distinction between
challenge and hindrance stressors in differentiating job demands (Lepine
et al., 2005). Additionally, by combining this with a process account of
entrepreneurship (McMullen & Dimov, 2013), we can trace how an
entrepreneur’s well-being unfolds on a day-to-day basis and over time.
Specifically, we incorporate three entrepreneur-related parameters
(ambition, skill, and self-regulation) and one environmental parameter
(dynamism) that enable systematic exploration of model behavior. Our
simulation results show that these characteristics interact in particular
ways to define distinct trajectories of entrepreneurial performance and
well-being.

Our work makes important contributions to research on entrepre-
neurship, well-being, and the future of work. First, our approach builds a
holistic account of the dynamics of entrepreneurship and well-being. It
enables us to capture the recursive nature of the entrepreneurial process
and formalize the dynamic, reciprocal relationships between stress
processes and the entrepreneurial process (e.g. Rauch et al., 2018). In
addition, our account integrates many piecemal relationships estab-
lished in prior work, such as individual characteristics and performance
(Rauch & Frese, 2007) and entrepreneurial stress and performance and
well-being (Lerman et al., 2021). Second, our work provides a frame-
work for computational modelling in entrepreneurship, whereby
computational models can provide a virtual laboratory for operation-
alising our intuitions and guiding our reasoning on the dynamics of
entrepreneurial well-being. Finally, we contribute to discussions about
the future of work (World Bank, 2019), with its impetus towards
designing meaningful work (Malhotra, 2021), by showing how entre-
preneurial ambition needs to be matched with appropriate skill and self-
regulation ability, with broader implications for learning and develop-
ment in organizations.

2. Theoretical background
2.1. Modeling entrepreneurship: Market and entrepreneur sides

Entrepreneurship entails an interface between actors (entrepreneurs)
and markets (Venkataraman, 1997) in the same way that playing a game
entails an interface between players and game. The distinction between
player and game is meaningful in that it separates the performance of
something and that which is performed (Wolterstorff, 1975). As players,
entrepreneurs pursue aspirations to attain certain market impact; as the
overarching game, the market determines whether entrepreneurs suc-
ceed or fail in their aspirations (Sergeeva et al., 2021). Whereas what
can happen is up to the world (market), whether it will actually happen
is up to the entrepreneurs (Ramoglou & McMullen, 2022).

No game can take place without players and no players can be
identified without a game. Focusing on the game requires abstracing
from the individual players; and focusing on the players requires
abstracting from the game. There are thus two distinct sides to the
interface between entrepreneurs and markets, from which scholars can
engage with entrepreneurship. The market side is about the economic
function of entrepreneurship as a conduit for market impact. It concerns
market activities such as production and exchange and outcomes such as
profits, losses, new venture creation, creative destruction, equilibrium,
or disequilibrium. This entails focus on the game itself in terms of
mechanisms for determining winners and losers. When entrepreneur-
ship is viewed from this side — a birds-eye view of the market as
competitive arena — entrepreneurs operate in the background as abstract
providers of the competing entries that need to be assorted in deter-
mining the outcomes of the game.

The entrepreneur side is about the psychological function of entre-
preneurship as a conduit for individual aspirations. It concerns
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individual work as the exertion of physical and cognitive effort and
outcomes such as well-being, stress, motivation, etc. This entails focus
on the player in terms of mechanisms that enhance or diminish the
player’s well-being and their ongoing work commitment. When entre-
preneurship is viewed from this side — a headshot view of the work of an
entrepreneur in pursuing their aspirations — the game operates in the
background as abstract provider of performance feedback that elicits
psychological response by the player and affects their further commit-
ment to being in the game.

As an analytical device that connects inputs and outputs, a model
enables us to prioritize inputs based on whether and how they affect
outputs that we consider desirable. Building a model of entrepreneur-
ship implicates a choice of side to the interface between markets and
entrepreneurs. A model can thus be about market outcomes (game
perspective) or about entrepreneur outcomes (player perspective). Each
provides a distinct type of operationalization. Focus on the market en-
ables us to consider the types of entrepreneurial offerings that can
produce better outcomes in the market. Focus on the entrepreneur en-
ables us to consider market and individual charactersitcis that produce
better outcomes for the entrepreneur. Notably, Lerman et al. (2021)
distinguish venture- and entrepreneur-related performance in ways that
align these with the two distinct sides.

Simulation approaches to entrepreneurship have largely focused on
its market side (economic function), modelling market outcome pro-
cesses, while using stylistic accounts of entrepreneurial agents as con-
testants. This includes using a characteristic function to assign payoff
values to different coalitions of players (Keyhani et al., 2015), calcu-
lating fit with vectors of market demand (Mauer et al., 2018), observing
others to draw inferences about entrepreneurial opportunities (Minniti,
2004), mapping decisions into payoffs and assessing overall fitness
(Ganco & Agarwal, 2009), and using resource capture as proxy for
venture emergence (Bort et al., 2023).

In contrast, this paper takes the entrepreneur (player) side and thus
focuses on developing a holistic, dynamic understanding of the entre-
preneur’s well-being. Well-being has been the subject of keen scholarly
interest in a quest for understanding human happiness, life satisfaction,
meaning, and self-realization (Kahneman et al., 1999; Ryan & Deci,
2001; Ryff, 1989). In the following sections, we review key ideas that are
instrumental for developing a computational theory of entrepreneurial
well-being. They are anchored in current understanding of employee
well-being in organizations, distinct aspects of entrepreneurial well-
being, and factors associated with entrepreneurial performance.

2.2. Well-being in organizations

Interest in the well-being of employees within organizations arises
from a quest to understand employee engagement and burnout as key
factors for organizational performance (Crawford et al., 2010). Well-
being fluctuates both across persons and within persons (on a day-to-
day basis), with significant implications for employee performance
(Sonnentag & Ilies, 2011) and with both individual and work-related
factors at play. Their effects on performance and well-being are medi-
ated by the satisfaction of basic psychological needs of autonomy,
competence and relatedness, as well as by the motivational aspects of
the job (Deci et al., 2017).

The demands-resources model (Bakker & Demerouti, 2007; Demer-
outi et al., 2001) synthesizes research on the relationship between job
characteristics and organizational outcomes by (1) proposing two
overarching categories for job characteristics, namely resources and
demands; and (2) proposing two underlying processes of motivation and
strain through which job demands and resources are channelled into
certain outcomes. Job demands refer to the required sustained physical
or mental effort and are thus associated with certain psychological costs.
Job resources refer to aspects of the job that are functional in achieving
work goals, stimulating personal growth and development, and reducing
job demands. Examples of job resources include job control,
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opportunities for development, participation in decision making, task
variety, feedback, and social support. In terms of processes, strain relates
to the exhaustion of physical and mental resources and, ultimately to
problems such as burnout. The motivational pathway is related to
increased work engagement through the satisfaction of basic psycho-
logical needs and increased effectiveness in achieving work goals.

Against the basic idea that job resources promote engagement
through motivational processes and job demands contribute to exhaus-
tion and burnout through the stain pathway, Crawford et al.’s (2010)
meta-analysis of the effects of job demands and resources suggests that
the relationship between job demands and engagement depends on the
type of demand at stake. In particular, they distinguish between hin-
drances as demands that are negatively related to engagement and
challenges as demands that are positively related to engagement. The
model that emerges from this meta-analysis suggests that resources are
associated with increased engagement and reduced burnout; hindrance
demands are associated with reduced engagement and increased
burnout; and challenge demands are associated with increased
engagement and increased burnout. Similarly, in another meta-analysis
of the effects of challenge and hindrance stressors' on performance,
Lepine et al. (2005) find that challenge stressors have positive indirect
effects via motivation and negative effects via strain; and hindrances
have negative indirect effect via both strain and motivation.

Against the negative impact of job stressors lies the need for a
recuperative effect of recovery, whereby recovery-enhahcing activities
such as psychological detachment, physical exercise, and sleep can
protect one’s well-being (Sonnentag, 2018). At the same time, Sonnen-
tag discusses a paradoxical interplay between stress, recovery, and well-
being, whereby recovery processes are actually impeded by high job
stress, which in effect unleashes a vicious cycle as reduced recovery
reduces well-being and increases stress, which further reduces recovery
and well-being. The paradox thus lies in the fact that while job stressors
make recovery necessary, they are actually associated with lower re-
covery processes. This occurs through negative activation (arousal) that
makes recovery more difficult, depletion of energy leading to exhaustion
and fatigue, and constant technological connectivity that impairs psy-
chological detachment from work.

Overall, understanding the dynamics of well-being in work settings
requires an account of how work-related demands and resources affect
motivation and strain at work, as well as of how recovery processes work
to recuperate one’s energy and reduce stress.

2.3. Entrepreneurial well-being

Entrepreneurs operate in a distinct context of both higher autonomy
and unique sources of stress associated with uncertainty, workload and
resource constraints (Williamson et al., 2021). Their experiences span a
continuum with negative and positive ends: illbeing, which entails
distress or mental health problems that generally diminish one’s quality
of life; and well-being, which entails happiness, satisfaction, and general
optimal psychological functioning as indicators of high quality of life
(Stephan, 2018). Entrepreneurial well-being is inherently dynamic in
that different aspects come into play in different phases of the entre-
preneurial process (Shir & Ryff, 2022). A recent meta-analysis affirms
that both positive and negative well-being are activated in the entre-
preneurial process: compared to employees, entrepreneurs exhibit
higher levels of positive well-being, such as work and life satisfaction,
but there are no differences between the two groups in negative well-
being, namely negative affect and stress-related mental health prob-
lems (Stephan et al., 2022).

The demands (stressors)-resources framework discussed in the

! Given the interchangeable reference to demands and stressors, from here
onwards we retain the terminology of stressors, referring respectively to chal-
lenge stressors and hindrance stressors.
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previous section is readily applicable in the context of entrepreneurship
by providing overarching categories for describing entrepreneurial ex-
periences and their relationships to well-being. In terms of resources,
subjective vitality reflects the experience of possessing energy and thus
the activation of physical and mental resources that contribute to well-
being (Stephan et al., 2020). Similarly, autonomy, job satisfaction, and
meaningfulness play instrumental roles in reducing burnout (Tahar
et al., 2022) and increasing well-being (Ryff, 2019; Stephan et al., 2020).

In terms of demands, stress is a hallmark entrepreneurial experi-
ences. Prior studies have shown that entrepreneurs (self-employed)
experience higher levels of stress (e.g. Cardon & Patel, 2015). Entre-
preneurial stress has diverse sources (Grant & Ferris, 2012) and is a
dynamic part of the entrepreneurial process (Rauch et al., 2018), driven
by interpretation and response to various events (Lerman et al., 2020).
In a recent meta-analysis of the consequences of entrepreneurial stress,
Lerman et al. (2021) reconcile inconsistent findings in prior work by
highlighting the need to differentiate stressors. By deploying the chal-
lenge and hindrance stressor distinction to a wide range of constructs
used previously as descriptions of stressful experiences, they demon-
strate their divergent effects: challenge stressors affect performance but
not well-being, while hindrance stressors affect well-being but not
performance.

In another recent application of the challenge-hindrance stressors
framework, Wach et al. (2021) connect it to recovery and examine
whether cognitive demands (challenge stressors) and emotional de-
mands (hindrance stressors) impair psychological detachment as a key
recovery mechanism. They find that, on a day-to-day basis, both
cognitive and emotional demands reduce detachment, which in turn
decreases the entrepreneurs’ well-being. Over time, however, cognitive
demands have a direct positive effect on well-being, while emotional
demands have a direct negative effect. This study highlights the different
nature of the daily and longer-term dynamics of well-being and thus
reinforces the need for time-sensitive theorizing. In work that resonates
with the distinction between cognitive and emotional demands, Niko-
laev et al. (2022) distinguish problem- and emotion-focused coping and
find that they similarly exhibit different effects on well-being, positive
and negative respectively. In the same vein, emotional demands increase
burnout (Tahar et al., 2022).

In light of the detrimental effects of certain stress in the entrepre-
neurial process, recovery activities are essential as they help replenish
the resources of the body and mitigate the effects of stress (Williamson
et al., 2021). These include improving the quality and amount of sleep,
psychological detachment from work, and meditation exercises. The
importance of such activities is heightened by the dark side of entre-
preneurship, namely the negative psychological reactions to engaging in
entrepreneurial action as well as the possible loss of capital and negative
impact on society (Shepherd, 2019).

Overall, the relationship between entrepreneurship and well-being
arises in the context of entrepreneurial work as the effort that agents
exert to bring about desired states of the world (Ramoglou & McMullen,
2022), in which its motivation and strain aspects such as stressors, re-
sources, and recovery are combined with an overall sense that autonomy
and purpose make such work more meaningful.

2.4. Entrepreneurial effort and performance

While the experience of work can determine the effort that entre-
preneurs exert in the entrepreneurial process, whether and how such
effort translates into entrepreneurial performance (i.e. market impact)
invokes consideration of different factors, based on studies of entre-
preneurial performance. Market performance outcomes in entrepre-
neurship, such as revenue and revenue growth, have highly skewed,
power-law distributions (Crawford et al., 2015). They reflect not only
the uncertainty so characteristic of entrepreneurship (Packard et al.,
2017) but also the complexity of social processes that lie beyond the
entrepreneur’s control and generate power-law patterns (Andriani &
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McKelvey, 2009). This suggests that it is unreasonable to expect strong
associations between the efforts of entrepreneurs and the market per-
formance of their ventures. These characteristics of the “game” of
entrepreneurship is what distinguishes — from a player’s point of view —
entrepreneurship from other purposeful activities such as sport. To the
extent that entrepreneurs can choose to play in markets with varying
competitive and environmental dynamics (Dess & Beard, 1984), the
strength of the relationship between effort and performance can vary
accordingly.

The effect of entrepreneurial effort also varies with the personal
characteristics of those who exert it. A meta-analysis of the relationship
between personal characteristics and business creation and success
suggests there are moderate effects at best, yet with some distinct pat-
terns (Rauch & Frese, 2007) revealing several important results. First,
effects are generally stronger when the traits are relevant to the task of
business creation and business success. This highlights the importance of
skill. Second, traits most strongly correlated with business creation and
success included need for achievement, self-efficacy, innovativeness,
stress tolerance, need for autonomy, and proactive personality. These
convey a general sense of ambition and ability to endure in the entre-
preneurial process.

Entrepreneurs vary in their human capital as the knowledge and
skills they bring to the tasks at hand are diverse. Specific human capital
or skills that are closely related to the venture creation activities matter
for the entrepreneurs’ progress throughout the venturing process (Brii-
derl et al., 1992; Davidsson & Honig, 2003) and for ultimate survival
(Bosma et al., 2004). At the same time, entrepreneurial success cannot
be attributed to skill alone, as the moderate effects highlighted by Rauch
and Frese (2007) readily attest. Indeed, chance explanations need to
play more prominent role in entrepreneurship theories, reflecting not
only the systemic uncertainty of the market but also random variation in
the processes that comprise entrepreneurial phenomena (Denrell et al.,
2015). In this sense, both skill and luck are necessary but not sufficient
conditions for entrepreneurial success. Their effects are multiplicative
rather than additive, making each a crucial ingredient for success
(Dimov, 2017).

That entrepreneurs vary in their achievement motivation is an
intuitive claim (Shaver & Scott, 1992) and such motivation is instru-
mental for business creation and success (Rauch & Frese, 2007). En-
trepreneurs have different ambitions for the size of ventures they seek to
build (Cassar, 2006; Martiarena et al., 2022; Verheul & van Mil, 2011).
The intention to grow is a major factor in firm growth, magnified by the
entrepreneurs’ education and experience, and the dynamism of the
environment (Wiklund & Shepherd, 2003). Therefore, ambition pro-
vides a sense of how far entrepreneurs aim to reach with their ventures.
Combined with complementary traits such as self-efficacy and innova-
tiveness, there is also a sense that higher ambition can expose entre-
preneurs to higher-risk yet potentially higher-reward endeavours as
various contingencies beyond their control play out in the market.

Finally, entrepreneurs vary in their ability to endure in the entre-
preneurial processes by sustaining their goal directed effort. Different
terms have been used to capture this trait. Tenacity or perseverance has an
indirect effect on venture growth through its effects on the beliefs and
goals of entrepreneurs throughout the process (Baum & Locke, 2004).
Another term is resilience, conceptualized as an ability to manage crises,
setbacks and challenges in the entrepreneurial process (Korber &
McNaughton, 2018). The roots of resilience are in the child development
literature, where it is defined as “dynamic process encompassing posi-
tive adaptation within the context of significant adversity” (Luthar et al.,
2000, p. 543). Yet another related term is grit, defined as “perseverance
and passion for long-term goals” (Duckworth et al., 2007, p. 1087),
whereby one sustains a strenuous pursuit toward challenges. Notably,
grit combines perseverance and passion, with the latter being the subject
of growing interest in entrepreneurship (Cardon et al., 2009). Cardon
et al. (2009) define passion as “intense positive feelings experience by
engagement in entrepreneurial activities associated with roles that are
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meaningful and salient to the self-identity of the entrepreneur” (p. 517)
and suggest that it mobilizes self-regulation processes that underpin
persistence.

More broadly, self-regulation represents the idea that goal-directed
behavior is regulated by processes of feedback control (Carver & Sche-
ier, 1998). Through self-control one regulates the deliberate, active as-
pects of behavior, the absence of which can result in ego depletion
(Baumeister et al., 1998). Research has shown that one’s implicit the-
ories about the nature of such willpower as a limited or unlimited
resource can affect self-regulation in the face of increased stress and
demands (Job et al., 2010). Therefore, we can say broadly that there is
something about how entrepreneurs self-regulate their behavior that
determines how well they cope with stress and thus affects their sus-
tained effort over time.

In summary, the dynamism of the market as well as the skill, ambi-
tion, and self-regulation of the entrepreneur provide an important
conceptual toolbox for understanding the performance of entrepreneurs
in their entrepreneurial journeys. Market dynamism conveys a sense of
the extent to which broader socio-economic processes at play can
disrupt entrepreneurial efforts and thus enshrine the entrepreneurs’
deliberations in uncertainty. The notion of ambition captures how far
entrepreneurs aim to reach through their efforts; the notion of skill
captures how equipped they are with relevant knowledge and abilities;
and the notion of self-regulation captures how they respond to the va-
garies of the entrepreneurial journey. As we will show, this has impli-
cations for entrepreneurial well-being.

Fig. 1 provides a blueprint for our model building that synthesizes
the different aspects of entrepeneurship and well-being discussed in this
section into a holistic account of their interrelationships, i.e. a system. In
the figure, rectangles represent core processes, parallelograms represent
inputs / outputs, and ovals represent parameters that modulate the
behavior of the system and can be varied. The motivation and strain of
the work at hand drive the effort that entrepreneurs exert and are re-
flected in the well-being of entrepreneurs. In this sense, well-being and
effort are interrelated indicators of the state of the system: well-being is
a gauge for the physical and psychological state of the entrepreneur,
while effort expresses their readiness to act in the world. Motivation and
strain in turn are affected by the ambition and self-regulation of the
entrepreneur as well as by the processes of recovery and performance
feedback. Performance is affected by the effort, skill, and ambition of the
entrepreneur, as well as by the externalities of market dynamism and
random factors. As a source of feedback, performance is evaluated in
light of the entrepreneur’s accumulated effort. Finally, recovery is
affected both by the accumulated motivation and strain, and the en-
trepreneur’s self-regulation.

3. Computational model of entrepreneurial well-being

Based on our current knowledge of the piecemeal relationships that
comprise our blueprint in Fig. 1, we cannot derive a robust sense of how
everything works together as an interconnected whole. In this section,
we translate the blueprint into a computational model in order to
explore the behavior of this system. This can provide insights into the
dynamics of entrepreneurial well-being based on complex interactions
that are difficult to capture in empirical settings. Against a future in
which work will become more entrepreneurial, this approach can inform
the design of meaningful work, underpinned by entrepreneurial effort.

3.1. Holistic, systems thinking about entrepreneurial well-being

The notion of system refers to an organized whole composed of
interconnected and interacting parts (Backlund, 2000). General Systems
Theory introduced a new conception of ‘wholeness’ that suggested that
the similarities in behavioral properties of diverse systems can be
explained in terms of their structures as the arrangement and interplay
of component elements (von Bertalanffy, 1950). This framework enables
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Self-regulation
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Performance
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dynamism
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Fig. 1. A blueprint for modelling entrepreneurial process, performance and well-being.

us to study the interaction of systems with their external environments,
while recognizing that they exhibit different levels of complexity
(Boulding, 1956). The first level is static structure or framework — it
enables the organization of theoretical knowledge and a simple
description of the dynamics of the system. The second level is what
Boulding calls clockworks and pertains to simple stable equilibrium
systems that can be studied through comparative statics. At level three
lie control mechanisms or cybernetic systems (thermostat). Here, the
transmission and interpretation of information become essential for the
behavior of the system. At level four is the open system or self-
maintaining structure (cell). Boulding suggests that it is at this level
that we can differentiate life from non-life. Open systems are charac-
terized by negative entropy: they acquire energy from the environment
to sustain themselves (Katz & Kahn, 1966).

Self-regulating systems of Boulding’s level four and above (plant,
animal, human, social organization, and transcendental systems) are
living systems that can maintain regularity in the face of fluctuations in
the environment via the regulative force of internally generated desired
states (Vancouver, 1996). The self-regulating properties of humans and
their organizations make them suitable for modelling their behavior
through the logic of living systems, which deploy various feedback
control loops and certain reference states that are internal to the system
(Vancouver, 1996).

Computational theory is a particular form of modelling that can
capture the underlying complexity of its object of interest by providing
an account of how key variables influence each other over time and
thereby enabling the examination of system changes from a set of initial
conditions (Taber & Timpone, 1996). Its language of computational
symbolics, whereby relationships can be expressed as algorithms, can
provide complex descriptions and enable the simulation of theory to
explore its implications. As such, computational theories are not limited
by empirical reality and can explore counterfactual or difficult-to-
manipulate situations (Taber & Timpone, 1996). Specific examples of
applications of computational theory for understanding human organi-
zational behavior highlight their ability to capture the complexity and
dynamics of phenomena of interest. By developing a computational
theory of multiple goal pursuit, Vancouver, Weinhardt, and Schmidt
(2010) are able to integrate processes of goal choice and goal striving.
Similarly, Vancouver, Tamanini, and Yoder’s (2010) model of organi-
zational socialization of newcomers is able to integrate multiple pro-
cesses, whose piecemeal consideration has tended to produce only
partial explanations.

A distinct approach to modelling system behavior - System Dynamics
(SD) - emphasizes circular causality and time delays (Sterman, 2000)
and deploys a distinct language of stock-flows, time delays, and

feedback loops. A stock-flow structure is used to represent changes in the
system. Stocks represent accumulations while flows represent the rate of
change in stocks. For example, Dierickx and Cool (1989) discuss the
stocks and flow of asset accumulation as key to sustainable competitive
advantage. They distinguish stocks and flows through a “bathtub”
metaphor — stocks represent the amount or level of water in the tub,
while flows refer to the water coming into or out of the tub. A feedback
loop represents the idea that changes in a given factor within a system
can lead to further changes in the same factor — immediately or after a
relative delay — based on the activation of a chain of causal relations
with other factors. Feedback loops can be positive (reinforcing) and
negative (balancing). In a positive feedback loop, increases in a factor
leads to further increases in that factor, as the well familiar deafening
noise of microphone feedback demonstrates. In a negative feedback
loop, an increase in the factor can eventually lead to its decrease,
thereby keeping it in check. The thermostat of our home heating enacts
such negative feedback — after a boiler produces more heat, it causes the
temperature in the room to reach its pre-set ceiling level, which in turn
switches off the boiler and thus stops the production of further heat.

Our blueprint in Fig. 1 focuses on the individual entrepreneur as
exerting effort to achieve market impact via their entrepreneurial ven-
ture. This is a recursive process in that the effort is exerted repeatedly
over time, from day to day. The complexity of this system is reflected in
stock-flow relationships as well as in two broad feedback loops. Moti-
vation, strain, effort, and performance have stock-like features in that
they accumulate and vary over time. One feedback loop represents
performance feedback, whereby the entrepreneur’s effort leads to some
progress for the venture, which is then evaluated and - via the
motivaton-strain process — affects the entrepreneur’s further effort. The
other feedback loop relates to how the entrepreneur’s recovery process
both is affected by and affects the accumulation of motivation and
strain. In the next section, we develop the computational structure of our
model.

3.2. Model structure

In what follows, we discuss each element of the blueprint and its
translation into algorithmic relationships depicted in Fig. 2. Starting
with the motivation-strain processes, reflecting the basic structure of the
job demands-resources model discussed earlier, we model motivation
and strain as stock variables, affected by respective flow processes —
inflows related to increases in motivation or stress; outflows related to
decreases in motivation and strain. In this way, resources affect moti-
vation increase and strain decrease — shown with positive signs at the
arrowheads, i.e. higher resources lead to higher motivation increases
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Fig. 2. System dynamics model of entrepreneurial process, performance, and well-being.

and higher strain decreases (which lead to lower stock level of strain).
We also differentiate demands into challenge stressors and hindrance
stressors. Challenge stressors positively affect motivation increase and
strain increase; and hindrance stressors positively affect motivation
decrease and strain increase. All these relationships are shown in blue.

The relationships in red relate to the inclusion of recovery processes
in the model. Recovery positively affects the increase in motivation and
the decrease in strain. In turn, it is negatively affected by the challenge
and hindrance stressors. Finally, the relationships in purple relate to our
inclusion of self-regulation as a parameter in the model that can modulate
the effects of challenge and hindrance stressors on recovery (positively)
as well as on motivation decrease (positively) and strain increase
(negatively). The intuition is that with high degree of self-regulation,
higher challenge or hindrance stressors do not translate readily into
reduced recovery, reduced motivation or increased strain.

The interplay between motivaton and strain affects well-being, which
acts as a gauge of the psychological experience of the entrepreneur. The
relative balance between motivation and strain also determines the
ongoing effort that the entrepreneur would exert in their endeavour. The
effort variable thus acts as a gateway to the performance side of the
model, with the respective relationships shown in black. Effort is
modelled as a flow variable that accumulates in the stock variable cu-
mulative effort. The stock variable performance reflects the results or
outcome of the entrepreneurial endeavour and is in turn determined by
two flow variables — advance (inflow), which increases performance; and
setback (outflow), which decreases performance. The amount of advance
is determined by the level of effort exerted as well as by two parameters,
ambition and skill. Ambition reflects the aspiration of the entrepreneur,
while skill reflects their ability. Ambition also affects setback since more
ambitious endeavours are more likely to experience setback. Setback is
also affected by the dynamism of the market in which the entrepreneur
operates. In addition, ambition affects the challenge and hindrance
stressors, since high-ambition efforts are more likely to lead to

heightened cognitive and emotional demands.

To model the entrepreneur’s ongoing evaluation of their perfor-
mance, we use relative progress as a variable that captures the ratio be-
tween performance and cumulative effort, i.e., it reflects progress in
relation to cumulative effort as guiding the entrepreneur’s perception of
how well they are doing. In this sense, higher performance for given
cumulative effort or less cumulative effort for given performance indi-
cate higher relative progress. Together, ambition and relative progress
enhance the resources for further entrepreneurial effort. This reflects the
intrinsically motivational nature of entrepreneurial activity and the
feedback from entrepreneurial performance as a guide for further effort
and development. In order to model the relative weights of ambition and
relative progress in affecting resources, the variable progress sensitivity
sets the weight of relative progress in influencing resources. This weight
would be low in the early stages, when not much progress is to be made
and thus the entrepreneur would be driven almost entirely by ambition.
The weight would increase over time. We modelled this time-dependent
effect through the ratio time / final time, where time represents the
current time at any point in the simulation and final time is the total
number of time steps. This means that progress sensitivity is O at the start
and 1 at the end.

In the overall model, ambition plays a central role given its direct
influence of the different parts of the model. When there is no entre-
preneurial ambition, there are no resources and no demands (stressors)
on the entrepreneur, and therefore no effort and no progress. In other
words, when ambition is absent (0), the model is effectively “switched
off”. With the appearance of ambition, the model switches on — moti-
vation and strain are activated via resources and challenge and hin-
drance stressors; motivation and strain activate entrepreneurial effort,
which in turn leads to performance.

Two broad feedback loops evident in the model. The first starts from
effort and via performance and relative progress affects resources, which
in turn affects motivation and strain to affect further effort. Through this
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loop alone, making progress increases resources, which drives motiva-
tion for sustained effort, particularly as the relative importance of per-
formance increases over time. Conversely, lack of progress can decrease
resources, particularly as the motivating effect of ambition wanes over
time and more attention is paid to relative progress, which does not
boost motivation and can gradually lead to its depletion and thus to no
further effort. Entrepreneurial effort is sustained with progress and fiz-
zles out with lack of progress.

The second broad loop relates to the balancing effects of challenge
and hindrance stressors, particularly as they affect recovery. Alongside
resources, these stressors “fire up” motivation and strain as determinants
of effort, and are sustained by the entrepreneur’s ambition, which
effectively activates the stressors at each step of the process. Because
challenge and hindrance stressors increase strain and reduce recovery —
which can dampen motivation and further increase strain — a vicious
cycle can be triggered whereby strain gradually overpowers motivation
and stops any further effort. This is effectively a state of burnout for the
entrepreneur in that they are unable to muster any more effort. This
cycle can be counteracted by the motivational boost of performance (via
resources) or by increased self-regulation that can dampen the depleting
effects of the stressors.

3.3. Model equations

The full model is publicly available.” The variables and equations
used to translate the model structure of Fig. 2 into a computational
theory are presented in Appendix 1. The table lists separately the
different categories of variable used in the model. All the stock variables
are interpreted in terms of a common energy unit through the use of a
notional energy unit constant defined as unit of energy per day. The
units for the flow variables are energy per day, while the remaining
variables in the model are dimensionless (dmnl). Here we highlight
several prominent features.

There are four parameters in the model, whose values can be sys-
tematically varied in the simulation. These are ambition, skill, self-
regulation, and dynamism. They are modelled to take on values be-
tween 0 and 1, which eases interpretation as a standardized scale (with
0 as minimum and 1 as maximum) onto which any empirical measure
can be transformed.” The zero values for ambition and skill act as reality
checks for the model: when ambition is 0, the model does not start —
there is nothing to drive entrepreneurial effort; when skill is 0, the
entrepreneur does not make any progress and their resources are grad-
ually depleted.

We use a logistic function to model effort as a function of motivation
and strain. Effort thus takes values between 0 and 1 based on the relative
magnitude of strain and motivation, with 1 representing “full” effort and
0 representing no effort. When motivation and strain are balanced
(equal), there is effectively “half” effort.

In modelling advance, in addition to direct effects of effort and skill,
we include a random component, which reflects the dynamic and

2 The model can be accessed through the link below. It can be read with
Vensim Model Reader, which is freely available and downloadable from the
vensim.com website. https://www.dropbox.com/sh/ss7znidlq8611o1
/AAAZkxJ1_hc4nkRyayVXZUINa?dl=0.

3 This formulation helps deal with the variety of measures and scales used in
prior work. For instance, a widely used measure of ambition — from the Global
Entrepreneurship Monitor and Panel Study of Entrepreneurial Dynamics
research programs — is a dichotomous variable, with 1 being “as large as
possible” and O being “a size I can manage myself” (Cassar, 2006). Other
measures include the actual expected future size (Cassar, 2007) or a combi-
nation of perceptions about certain level of growth with ideal size of the
business (Wiklund & Shepherd, 2003). Similarly, in regard to skills, some
studies rate skills directly from (0) lack to (3) exceptional (Lyons et al., 2020),
while others use human capital proxies such as years of education or experience
(e.g. Davidsson & Honig, 2003).
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unpredictable nature of an entrepreneurial journey and thus the
importance of luck. The random component varies with ambition, as
explained in Appendix 2. Our modelling of setback is a combination of
frequency and magnitude. The frequency of setback is affected by the
dynamism of the market. This is modelled as a Poisson distribution with
a mean set at the value of the dynamism parameter and minimum and
maximum values set at 0 and 1 respectively. This formulation produces a
value of 1 with frequency equal to the value of dynamism: it effectively
acts as a pulse that triggers a setback. The magnitude of setback is
relative to ambition and is based on the same random component as
advance. In this way, both advance and setback are influenced by the
entrepreneur’s ambition in that more ambitious efforts can face bigger
advances and setbacks.

The effects of ambition on challenge and hindrance stressors are also
modelled with a random formulation. This reflects the intuition that the
demands on the entrepreneur can vary from day to day. Because the
magnitude of the stressors reflects the entepreneur’s ambition, we use
the same specification as advance and setback. The random variables for
advance, setback, challenge stressors and hindrance stressors are based
on different noise seeds, i.e. the draws are made from different streams
of random numbers and thus are not interdependent.

We model relationships where several variables are involved in
influencing another variable as follows. The effect on motivation in-
crease is the product of recovery and the maximum of resource and
challenge stressors. In this way, motivation increase is affected by
whichever source (resource or challenge stressor) gives a bigger boost.
For the effect on strain increase, we use the sum of challenge and hin-
drance stressors, divided by twice the ambition. This specification pro-
duces a value between 0 and 1 and thus can facilitate comparison with
other work. We used a similar specification for the effects of challenge
and hindrance stressors on recovery. For the effect on strain decrease we
used the product of resources and recovery.

In order to facilitate future refinement and calibration of the model,
we include weights for all interacting variables. They are currently set at
1, but could vary between 0 and 1.* This specification enables expanded
sensitivity analysis of the behavior of the model.

3.4. Model validation

To evaluate our computational model, we focus on five validity
criteria as outlined by Vancouver, Weinhardt, and Schmidt (2010),
pertaining to the structure of the model and its data outputs. Internal
validity pertains to whether a model represents a successful translation
of theory. This is largely based on expert opinion and, in output terms,
requires the model to run without error. The latter condition is satisfied
in our case and we have ensured the former by building the relationships
in our model from a synthesis of relevant prior work. Outcome validity
relates to whether the model can produce results that are in line with
certain predictions or consistent with real-world patterns. This can be
assessed both qualitatively and quantitatively, as we do in our analyses.

Process validity pertains to the correspondence between the model
processes and real-world processes. We have built the model with pro-
cess validity in mind, outlining our reasoning at each step. By making
available our process equations and a published version of the model, we
also invite the expertise of the reader community to validate and refine
the model. Sensitivity analysis integrates process and outcome validity by
assessing the effects of the various free parameters in the model on the
behavior of the model itself. This enables examination of the sensitivity
of the results to various changes in the model parameters, as shown in
our results below. Finally, parsimony pertains to the need for a model to
be not too complex as to obscure understanding of what generates its

4 These parameters are not shown in Fig. 2, which provides a top-level view
of the model for ease of presentation, but can be seen in the deeper view in the
published version of the model.
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results; and not to too simplistic. Parsimony is reflected in the number of
free parameters in the model. In our case, four parameters are the
minimum needed to capture the interplay between entrepreneur and
world: internal psychological recovery (self-regulation), external con-
tingencies (market dynamics), and modulators of the strength of the
effort-performance relationship (ambition and skill).

4. Model simulation

We built and ran the model specified in Fig. 2 in Vensim (PLE Plus,
version 10.0.1), a system dynamics simulation software, which has been
used in the computational theory examples by Vancouver and col-
leagues mentioned earlier. The software depicts the behavior of the
system over a certain number of runs from initial conditions. This en-
ables us to see how the system behaves over time, as its inter-
relationships and feedback loops are operated repeatedly. The simula-
tion is regulated by a system clock that represents the discrete steps
followed in propagating changes throughout the variables in the system.
Variable values are updated at each step, before the clock advances to
the next step. For ease of interpretation, we define the clock unit as one
day, i.e. a discrete day in the working life of an entrepreneur.

4.1. Initial results

Each simulation run in the system is conducted over 500 days. Given
the four main parameters in the model — ambition, skill, self-regulation,
and dynamism - our analysis sought to compare the behavior of the
model across different configurations of these parameters. With each
parameter taking values between 0 and 1, we used 5 values for each
parameter (0.1, 0.3, 0.5, 0.7, 0.9), which resulted in 625 distinct con-
figirations in which we ran the model. In our initial analysis, we
examined the overall outputs of the system as well as how each of the
four main parameters affects the behavior of the system, i.e. how the
piecemeal variation in the value of a single parameter affects the
behavior of the system. In Fig. 3a, we show the distribution of perfor-
mance and well-being at day 500 across the 625 model runs. For per-
formance, there is a clear long-tail, power-law-like distribution, which is
consistent with prior finidngs (Crawford et al., 2015) and thus provides
outcome validity for the model. Well-being varies more widely, across
positive and negative values, which invites deeper analysis into the
configurations of parameters that produce such variation.

In Figs. 3b and 3c, we show the system trajectory for each of the four
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paramters and for each of its five values. In this sense, each depicted line
represents the average trajectory over the 125 possible configurations of
the other 3 paramerers. For ease of comparison, the lines are shaded so
that darker lines represent higher parameter values.

Fig. 3b shows the results for performance. They provide additional
outcome validation of the model in that it produces patterns consistent
with prior work. The figure shows that performance increases with both
ambition and skill, and it decreases with dynamism. In regard to self-
regulation, performance is affected negatively at its lowest value (0.1)
and is unaffected at values of 0.5 and above. These results are in line
with our expectations for the individual effects of the four parameters on
performance.

The results for well-being are shown in Fig. 3c. It shows that well-
being increases with both ambition and self-regulation, with the paths
diverging from the very start of the process. When both ambition and
self-regulation are low (below 0.5), well-being is negative in the end. For
skill and dynamism, the patterns are different, with the paths diverging
later on in the process. This reflects the fact that ambition outweighs
performance feedback in the early stages of the process and thus acts as a
key resource. Higher skill leads to higher well-being in the end. Oper-
ating in a market with lower dynamism also ends in higher well-being.

Overall, these results support the intuition that ambition, skill, self-
regulation, and dynamism all matter for performance and well-being.
Given the skewed distribution of performance and the wide variation
in well-being, it is necessary to explore how the four parameters interact
to produce these patterns.

4.2. Analyses of parameter interactions

Fig. 4 shows the tabulated results for performance and well-being for
each of the 125 different combinations of ambition, skill, and self-
regulation. The result for each combination is the average of the
scores across the 5 model runs (each with a different value for dyna-
mism) in which the particular combination appears. The results are
presented as a heatmap, with higher scores for performance and well-
being presented in darker cells. This enables visual tracing of the path-
ways that produce “darker” scores, i.e. higher performance or well-
being.

In regard to performance, it is notable that the cells on the left and
above the diagonal contain mostly zero values. Zero values are most
prevalent and represent unsuccessful entrepreneurial efforts. They tend
to be clustered in cases of low ambition (below 0.5) or low self-
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Fig. 3a. Distribution of performance and well-being at time 500 across 625 model runs.
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Fig. 4. Interaction of ambition, skill, and self-regulaiton on performance and well-being.

regulation (below 0.5). When both ambition and self-regulation are
below 0.5, all runs result in zero performance regardless of the level of
skill. This result reflects persistent burnout, whereby strain overpowers
motivation and thereby leads to reduced effort. Once self-regulation
reaches a value of 0.5, it makes a negligible difference to perfor-
mance. In this space, both ambition and skill create step changes in
performance. For instance, when self-regulation, ambition and skill are
at 0.5, resulting in a performance score of 17.5, increasing self-
regulation to 0.7 increases performance to 17.6 (0.5 % increase);
increasing ambition to 0.7 increases performance to 24.6 (40.6 % in-
crease); and increasing skill to 0.7 increases performance to 38.8 (121.7
% increase). These results show that ambition, skill, and self-regulation
work together to improve performance. Self-regulation has a minimum
viable threshold, while ambition and skill work together, with higher
ambition demanding higher skill.
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In regard to well-being, it is notable that the cells on the left and
above the diagonal contain negative values. These are cases of ill-being
associated with burnout and unsuccessful entrepreneurial efforts. They
tend to be clustered in cases of low ambition (below 0.5) or low self-
regulation (below 0.5). When self-regulation is lowest, well-being is
negative regardless of the level of ambition or skill. When self-regulation
takes a value of 0.3, well-being goes into positive territory only for the
highest levels of ambition and skill. While all three parameters create
step changes in well-being, this effect is more pronounced for self-
regulation and ambition. For instance, when self-regulation, ambition
and skill are at 0.5, resulting in a well-being score of 45.7, increasing
self-regulation to 0.7 increases well-being to 100.5 (120 % increase);
increasing ambition to 0.7 increases performance to 94.3 (106.3 % in-
crease); and increasing skill to 0.7 increases performance to 56 (22.5 %
increase). Self-regulation alone can take well-being into positibe
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Fig. 5. Interplay of performance and well-being at time 500 across 625 model runs (shaded areas represent the inter-quartile ranges for each dimension).
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territory even at the lowest levels of ambition and skill. These results
show that ambition, skill, and self-regulation work together to affect
well-being.

In the light of the different interactions of the model parameters on
performance and well-being, Fig. 5 shows the interplay of performance
and well-being over the 625 model runs. The shaded areas represent the
interquartile range for each variable, with the median line shown. A
linear trend line is also shown, indicating a positive relationship be-
tween the two, with performance explaining 25 % of the variation in
well-being. Even when performance is lowest — which represents almost
half of all cases, in line with its skewed distribution and median value of
0.4 — there is wide variation in well-being, with both very high and very
low values. We can infer from Fig. 4 that these are cases when an
entrepreneur has low skill but high ambition and high self-regulation.
This suggests that pursuing one’s high ambition and the ability to
withstand the frustrations of low performance can nevertheless boost
well-being.

5. Discussion

In this paper, we explore the dynamics of entrepreneurial perfor-
mance and well-being through computational theory. We integrate
perspectives on well-being at work and on the human side of entrepre-
neurship into a holistic account of how key variables influence each
other over time. By simulating the model and examining its behavior
over the full range of values for its key parameters, we show how an
entrepreneur’s energy ebbs and flows over their journey, charting
certain performance and levels of well-being. Against future visions of
work as becoming more entrepreneurial, reflecting opportunities to re-
shape traditional producton boundaries (World Bank, 2019) and
designed as more meaningful through enabling learning and experi-
mentation (Malhotra, 2021), research on entrepreneurial well-being will
play an important role given the dual effect that entrepreneurial activity
can have on well-being, namely through the positive force of autonomy
and meaningfulness and the negative force of exposure to uncertainty
and higher stress (Stephan et al., 2022). In this regard, our work offers
important insights as it aligns the dynamic nature of entrepreneurship
with a dynamic account of well-being, in line with recent calls for doing
so (Wiklund et al., 2019).

Our computational approach enables complex interactions and
feedback loops to play out, which are difficult to observe empirically or
trace analytically. In addition, the parametrization of the model enables
experimentation and counterfactual reasoning, whereby we can observe
and compare the behavior of different model runs under systematic
variation of the levels of key factors of interest. Ambition, skill, and self-
regulation represent key sources of inter-personal differences among
entrepreneurs, while dynamism reflects the nature of the environment in
which they operate. The interplay of these factors can help us under-
stand how the positive and negative aspects of entrepreneurship play out
in the entrepreneurial journey.

5.1. Synopsis of results

Our model generates distinct, long-tail patterns of entrepreneurial
performance: well over 50 % of its runs result in zero outcomes. These
are driven by low self-regulation and low ambition, whose combination
ultimately leads to the depletion of effort. Once self-regulation reaches a
minimum viable threshold, ambition and skill work together to enhance
performance, with higher ambition demanding higher skill. Well-being
varies widely, relatively independent of the level of performance. Self-
regulation makes the biggest difference in well-being: at low levels it
leads to ill-being; at higher levels it sustains well-being even when
performance is paltry. Ambition provides a similar, complementary
boost to well-being. Skill makes a difference in well-being only at higher
levels of self-regulation and ambition.

Overall, the three factors represent a powerful force for performance
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and well-being. Ambition is a hallmark of meaning, with entrepre-
neurship providing a channel for the autonomous pursuit of meaningful
ends. In turn, self-regulation is an anchor in dealing with the inevitable
uncertainty and stress that arise in the process. Skill completes the
balancing act, in the sense that it needs to be channelled towards certain
ends but at the same time can be deployed only when one sustains
strenuous effort throughout the journey.

5.2. Contributions

Our work makes several contributions to scholarly understanding of
entrepreneurship and well-being. These arise from our holistic
approach, computational method, and implications for the future of
work.

5.2.1. A holistic approach

First, our computational approach builds a holistic account of the
dynamics of entrepreneurship and well-being from the perspective of
the acting entrepreneur. We focus on the psychological function of
entrepreneurship as a conduit for individual aspirations. For this
perspective, an entrepreneur exerts physical and cognitive effort to
attain envisioned outcomes (Ramoglou & McMullen, 2022) and in the
process interacts with the world (marketplace), giving rise to processes
of motivation and strain, which in turn affect one’s well-being and the
exertion of further effort. By modelling well-being as a gauge of the
balance between motivation and strain, and modelling the latter as stock
variables that can be filled and emptied throughout the entrepreneurial
processes, we capture the nature of the entrepreneur as a living system
that exerts effort to make a change in a dynamic environment.

The holistic nature of our account reveals itself in two ways. The first
relates to the recursive nature of our mechanisms, i.e. we model effort
and its consequences as ongoing, whereby outputs from one step become
inputs to the next. Our model thus formalizes recent insights on the
dynamic, reciprocal relationship between stress and entrepreneurial
effort. Uncertainty is an inevitable companion to entrepreneurial en-
deavours (McMullen & Shepherd, 2006) and its permeation of the entire
entrepreneurial process can help us understand how stress processes in
entrepreneurship are connected over time (Rauch et al., 2018). Our
model makes these insights analytically tractable by introducing dyna-
mism and randomness to the modelling of advance and setback as the
inflows and outflows to entrepreneurial perfomance. This makes it
difficult for the entrepreneur to anticipate how things are going to play
out from one period to the next. Setbacks in particular feed directly back
into reduced motivational resources and the accumulation of strain. We
also provide channels for stress to dissipate in the short-term via re-
covery but also to be modulated over time by the entrepreneur’s self-
regulation. In this way, we illuminate specific mechanisms through
which stress can induce or impede entrepreneurial effort as well as be
affected by progress in the entrepreneurial journey.

The second holistic aspect of our account relates to the integration of
many piecemeal relationships established in prior work, as highlighted
in our model blueprint in Fig. 1. It shows that there are distinct yet
interconnected loops of (1) processes of motivation, strain and recovery
that affect well-being and effort, and (2) processes of performance and
its evaluation that are affected by effort. As such, through this holistic
picture we could evaluate prior work as providing only partial snapshots
of a broader process. This is understandable given the challenges of data
collection and diverse research designs across studies. For example,
while Wach et al. (2021) examine the relationships between stressors,
recovery, and well-being, the individual factors of ambition, skill, and
self-regulation — factors that our models shows to be important shapers
of performance and well-being — are not part of the picture. Simlarly,
while Lerman et al.’s (2021) recent meta-analysis highlights the differ-
ential effects of challenge and hindrance stressors on performance and
well-being, the effects do not take into account ambiton, skill, self-
regulation or dynamism. In this regard, our model extends such prior
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work by (1) linking the demands of entrepreneurial work to the entre-
preneur’s ambition, (2) making the depleting effect on recovery
dependent on the entrepreneur’s self-regulation, and (3) making the
motivating effect of cognitive demands interdependent with the broader
resources of entrepreneurial work, which channel the entrepreneur’s
ambition and skill via performance over time. In this way, we integrate
work on entrepreneurial stress and well-being with adjacent work on
individual characteristics and performance (Rauch & Frese, 2007).

5.2.2. Computational modelling

Our second contribution pertains to providing a framework for
computational modelling in entrepreneurship, whereby computational
models can provide a means for operationalizing our intuitions and
guiding our reasoning on the dynamics of entrepreneurial performance
and well-being. Computational theory can enable scholars to explore
otherwise inaccessible complex interactions and feedback loops and
thereby inform further theorizing into the dynamic nature of entrepre-
neurial well-being. While computational approaches have been used to
advance understanding of what we describe (in section 2.1) as the
market function of entrepreneurship (e.g. Bort et al., 2023; Keyhani,
2019), our work makes inroads into the psychological function of
entrepreneurship, as a channel for individual aspirations. It comple-
ments resource-intensive empirical work by creating a virtual laboratory
for testing complex interactions, in the same manner that engineers can
investigate the behaviour of certain designs under simulated turbulent
conditions, enabling them to fine-tune the development of physical
prototypes to be tested in real conditions. For example, our computa-
tional approach enables connecting short- and long-term dynamics of
performance and well-being. Once fired up, the engine of entrepre-
neurial effort can stumble over time as difficulties begin to loom large
and frustration and strain increase. In many simulation runs, progress
was very limited, but in a good number of cases it is impressively vast.
Nevertheless, the dynamics of well-being do not mirror exactly the dy-
namics of progress, because of the intervening effects of ambition and
self-regulation, underpinning the entrepreneur’s ability to keep stress at
bay and thereby maintain their motivation and sustained effort.

Simulations of dynamic models of entrepreneurial performance and
well-being can act as virtual interfaces for the theoretician, providing a
set of tuning “knobs” or “levers” through which one can explore the
implications of certain assumptions and their combinations. In turn, this
can inform empirical research designs through which we can search for
isomorphic patterns in real-world settings. Insights into the dynamics of
entrepreneurial well-being can both inform public policy related to
stimulating and supporting entrepreneurship, and provide a self-
regulation tool for acting entrepreneurs. One gains solid footing by
starting with simple models, to be expanded over time. In this regard,
our model offers a first verson of something that can be gradually
elaborated and expanded as the research community explores different
reasoning pathways. Our model aimed to provide a minimum viable
representation of entrepreneurial process and the motivation-strain
structure behind well-being. Its initial validation in this paper invites
further iteration of the model in, hopefully, a growing community of
modelers. Such a community can develop a shared library of models and
fine-tune their individual components or introduce entirely new com-
ponents to be plugged in.

5.2.3. The future of work

Our third contribution relates to discussions on how entrepreneur-
ship and work in organizations can be combined for the future. Recent
technological advances not only open up new opportunities by sup-
planting traditional boundares of value creation (World Bank, 2019),
but also enable non-standard employment that promotes entrepre-
neurism through increased flexibility and freedom (Dabic et al., 2023).
This makes the design of meaningful work a hallmark for the future
(Malhotra, 2021), aimed at unleashing the entrepreneurial energy of
employees. In this regard, our computational theory has an integrative
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effect, bringing the mechanisms of job demands and resources (Bakker &
Demerouti, 2007) into entrepreneurship and the mechanisms of entre-
preneurship (Rauch & Frese, 2007; Stephan et al., 2022) into job con-
siderations. Where organizations are exogenous sources of resources and
demands for organizational jobs, the shift to the autonomous setting of
entrepreneurship makes resources and demands endogenous to the
entrepreneurial process. Similarly, our conceptualization of entrepre-
neurship as a source of both motivation and stress is strengthened by the
incorporation of established mechanisms of motivation and strain from
organizational research. In this sense, we connect the streams of orga-
nizational psychology, entrepreneurship, and the psychology of entre-
preneurship into one holistic account.

Our results show how the catalyzing effect of ambition needs to be
matched with appropriate skill and self-regulation abilities, with
broader implications for learning and development in organizations,
particularly as the locus of work shifts towards self-detemination (Deci
et al., 2017). Developing new and relevant skills is an important ingre-
dient of entrepreneurship within organizations (Urbano et al., 2022).
Yet attention also needs to be paid to cultivating ambition and prepa-
ration for the inevitable stress that comes with the vicissitudes of
entrepreneurship. As previously stated, understanding the dynamics of
well-being in work settings requires an account of how work-related
demands and resources affect motivation and strain at work, including
how recovery works to recuperate energy and reduce stress. By estab-
lishing ambition, skill and self-regulation as key drivers of entrepre-
neurial performance and well-being we must now raise important
questions for the design of meaningful work in organizations, especially
as they endeavor to move away from traditional notions of employment
and toward more entrepreneurism in work.

On the one hand, we know that entrepreneurs operate in a context of
higher autonomy and corresponding sources of stress associated with
uncertainty, workload and resource constraints (Willianson et al.,
2021). Under this noton of entrepreneurship, the distinction between
individual (entrepreneur) and organization (emerging new venture) is
murky, in that the individual vision for a different future and the
emerging organizational purpose are difficult to separate, especially in
the early stages of the entrepreneurial process (Dimov, 2010). In other
words, the presumed individual-organization separation in entrepre-
neurship dissolves as the individual’s notion of the future defines col-
lective market interactions.

On the other hand, employment has traditionally been seen as an
explicit contractual relationship between an individual and organization
where terms, conditions and performance expectations are established.
And the interaction with the market is shaped by collective purpose
more than individual aspiration per se. As employment moves toward
non-traditional forms and work becomes more entrepreneurial in na-
ture, it will be important to understand the implications of these changes
on the individual-organization nexus and the evolving work design as a
means to anticipate the impact of shifting nature of work on well-being.

For example, will individual “employees” be willing and able to
achieve the same emotional, psychological, and physiological experi-
ences as independent “entrepreneurs” simply because their work be-
comes more entrepreneurial? In other words, will the forces influencing
well-being in a traditional entrepreneurial sense—ambition, skill and
self-regulation—be accessible to individual workers thrust into
increasingly autonomous roles? Or will organizations need to develop a
corresponding entrepreneurial orientation (Miller, 1983), provide the
corresponding culture, supporting infrastructure and skill formation for
the well-being benefits of entrepreneurship to be realized? These ques-
tions have important implications for the design of future work as
entrepreneurism takes hold and organizations seek to expand their ho-
rizons to reap the performance and well-being outcomes of
entrepreneurship.
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5.3. Limitations and future research

The main limitations of our work relate to the temptation to take its
implications beyond the merits of computational theory and make direct
inferences to empirical settings. Our results do not constitute direct
empirical evidence and should not be treated as such. While our lan-
guage inevitably makes references to the dynamics of entrepreneurial
well-being, we refer to the experience of our artificial entrepreneurs (the
simulated system) rather than that of real-life entrepreneurs. Our results
are empirical not in the sense of reflecting observations made in real-life
settings but rather in the sense of producing behavioral patterns from
the premises of established theories that could inform our inferences
about real-life settings. As such, our work should be best seen in the
spirit of computational social science where the interest has been in
explaining (social) regularities in terms of simpler generative mecha-
nisms under the guise of “if you did not grow it, you didn’t explain its
emergence” (Epstein, 2006, p. 8).

Opportunities for future research arise in relation to iterations of the
model itself and to the actual empirical valudation of its insights. In
terms of the model, we have treated ambition, skill, self-regulation, and
dynamism as static parameters. Further iteration can make these pa-
rameters dynamic, for instance through the development of skill via
learning or the calibration of ambition in response to performance.
Similarly, self-regulation can be modelled to vary in systematic ways
over time. In terms of empirical validation, the interplay among ambi-
tion, skill, self-regulation, and dynamism provides an immediate
impetus for gathering relevant empirical evidence. A possible research
design entails observation of these variables as initial conditions for
entrepreneurs who start out their jouneys, to be followed up by assess-
ment of performance, well-being, and effort after some time.

6. Conclusion

The study of entrepreneurial well-being has opened an exciting and

Appendix 1. Supplementary data
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important new chapter in the entrepreneurship literature. As evidence of
the bright and dark sides of well-being accumulates and we begin to ask
deeper questions — such as how the two sides interact over time — we
need to expand our methodological arsenal. We hope that this paper
provides an instrumental step in this direction. In addition, as we look
towards an entrepreneurial future of work, we can think about the
challenges of generating and sustaining employee engagement in new
ways. In the light of the “switched off” mode of our model, where
entrepreneurial ambition is absent, our work offers a clue for rede-
signing the future of work in ways that unleash human ambition so that
it can serve as a lever for engagement. Considering engagement in light
of Boulding’s self-regulating systems and their capacity to maintain
regularity in the face of fluctuations in the environment, this suggests
that human engagement in the form of entrepreneurial ambitions could
not only be valuable but even virtuous.
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Appendix 2

Modelling the random components of advance, setback, and stressors

The random component of advance is a variable drawn from a standardized normal distribution, whose standard deviation is set at the level of
ambition and whose drawn values are truncated with a minimum of 0 and maximum equal to the value of ambition. This makes advance positively
affected by ambition, in that for higher levels of ambition, the maxima of the drawn values are higher and their probability is also higher. This is
illustrated in the figure below. The shaded areas represent the draw range: the value of ambition defines both the maximum value and the standard
deviation of the distribution (with mean 0). When ambition is lower, the probability of drawing 0 (no advance) is higher. With higher ambition, there
is a lower probability of drawing 0 and higher probability of drawing larger values.
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Modelling randomness according to ambition.

We use the same random component in the modelling of setback relative to ambition. In this way, setback is influenced by the entrepreneur’s
ambition in that more ambitious efforts can lead to higher setback. We also use this random component in the modelling of challenge and hindrance
stressors relative to ambition. In this way, more ambitious efforts can give rise to higher challenge and hindrance stressors.
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