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Abstract
The entrepreneurial process is associated with high uncertainty. Uncertainty is also a major
source of stress. Therefore, a core aim of entrepreneurs is to reduce uncertainty to an extent
that allows the entrepreneurial process to unfold. However, entrepreneurship scholars have
insufficiently addressed stress processes that may be associated with this uncertainty. We
argue that uncertainty is the concept connecting both the entrepreneurial and stress processes.
We discuss the link between the two processes regarding: (1) opportunity recognition, (2)
opportunity exploitation, and (3) associated outcomes. We then illustrate how future research
should incorporate the interaction between the two processes using a morphological box and
discuss how such research would change the way we specify entrepreneurial process models
and study entrepreneurial behavior.
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INTRODUCTION
Although abundant literature examining stress in organizational behavior exists, this
literature does not appear to be applicable to the entrepreneurship context. Thus, to gain a
better understanding of stress processes, researchers need to adapt these findings and focus on
the processes inherent in entrepreneurship. Stress is a substantial imbalance between
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environmental demands and the response capability of the focal organism (McGrath, 1970, p.
17). Stress involves stressors, cognitive appraisal, stress responses, and behavioral results
(McGrath, 1970). We argue that stress processes are important underlying factors of the
entrepreneurial process. The entrepreneurial process comprises the recognition and
exploitation of opportunities and associated outcomes (Shane & Venkataraman, 2000). In
fact, stress processes seem inevitable for entrepreneurs given that they invest energy in
actions involving high uncertainty, long working hours, extreme time pressure, role conflicts,
and ambiguity (Patzelt & Shepherd, 2011; Wincent & Örtqvist, 2011). Therefore, there are
many reasons to assume that entrepreneurs face stress. However, many entrepreneurs are able
to successfully reduce the stress associated with entrepreneurial activity (Baron, Franklin, &
Hmieleski, 2016; Stephan & Uhlander, 2010). Nevertheless, some studies report that
entrepreneurs have high stress reactions (e.g., Prottas & Thompson, 2006; Schjoedt, 2012).
Moreover, several stress theories used in entrepreneurship research suggest differing
proposals for the relationship between stressors, stress reactions, and the outcomes achieved
by entrepreneurs. Theories highlighting the negative effects of stress often note the role of
high demands and the perception of environmental stimuli or events (Jackson & Schuler,
1985), while other theories underline the positive effects of control and adaptive reactions to
stress perceptions (Edwards, 1992; Fay & Sonnentag, 2002).
This situation—competing theoretical assumptions and inconclusive empirical
findings—prompted us to scrutinize the linkages between stress processes and the
entrepreneurial process. We argue that not including stress as a major factor in theories of the
entrepreneurial process could lead to spurious relationships because the theories might be
imprecise. For example, opportunity recognition has been associated with knowledge and
motivation (McMullen & Shepherd, 2006). However, high stress hinders information
processing and reduces motivation. Omitting stress as a factor affecting opportunity
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recognition leads to models that are misspecified. Moreover, stress processes in
entrepreneurship seem to differ from stress processes in other domains. Linking stress
processes with entrepreneurial processes might provide explanations for this phenomenon.
Finally, linking stress processes with entrepreneurial processes allows us to theorize
reciprocal relationships between these processes. Thus, our model assumes that
entrepreneurial processes might affect stress processes, and stress might affect entrepreneurial
processes.
We argue that uncertainty is the concept connecting the stress processes with the entire
entrepreneurial process. The entrepreneurial process implies high uncertainty ex ante
(Kirzner, 1997; Knight, 1921; McMullen & Shepherd, 2006). Uncertainty, however, is also a
central cause of stress at the level of the individual (Peters, McEwen, & Friston, 2017) and
can result in severe negative consequences for the entrepreneur. Thus, reducing uncertainty is
essential for both the entrepreneurial process and the stress process. By linking stress
processes with the entrepreneurial process via uncertainty, we postulate that entrepreneurship
research should expressly account for stress processes in both theory and empirical research.
We account for these linkages by examining how uncertainty and stress affect opportunity
recognition, opportunity exploitation, and associated outcomes in a reciprocal way. In
addition, we systematically identify linkages in the course of the entrepreneurship process,
and we suggest stress theories to assist future research. The insights developed here cumulate
in a morphological box for the investigation of stress in entrepreneurship. This toolkit
highlights the elements of uncertainty inherent in both the entrepreneurship process as well as
the stress processes. In addition, it illustrates the incidents in the entrepreneurship process
where uncertainty may initiate a stress process in entrepreneurs and where stress processes
feed back into the entrepreneurship process. Thereby, we provide a novel perspective that
highlights the interplay between the entrepreneurship process and stress processes. In
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addition, for each linkage the morphological box offers key concepts discussed in previous
research and suggests stress theories that are most promising for addressing the interaction of
entrepreneurship and stress in each particular phase in the entrepreneurial journey. Thus, our
contribution is twofold. The morphological box developed here not only summarizes key
insights of past research at the entrepreneurship/stress interface. It also offers orientation and
guidance for future research as well as key concepts and powerful theories to build on.
Employing the tools provided in the morphological box for research on entrepreneurial stress
will lead to research findings that are more consistent and conclusive in the future. Finally, we
critically reflect on the challenges implied by the development of the new research area
proposed. We believe that the results will change the way scholars examine and understand
stress in entrepreneurship and how they investigate individual-level contingencies in the
entrepreneurial process.

THE ENTREPRENEURSHIP PROCESS AND STRESS PROCESSES
Both entrepreneurship and stress research introduced process models. Process models
try to explain how and why processes unfold over time (Van de Ven, 1992). For instance, 32
alternative models of the entrepreneurship process were identified and discussed in a
comprehensive review (Moroz & Hindle, 2012). Most of them apply event based process
models. In such event-based models, variables explaining one part of the entrepreneurial
process do not necessarily explain other parts of the process. This implies that the
entrepreneurial process might not necessarily result in a new business venture. One of the
most influential process models is the opportunity-driven new means-end framework (Shane,
2003; Shane & Venkataraman, 2000). It conceptualizes the entrepreneurial process as
consisting of the recognition and exploitation of opportunities and their associated outcomes.
Entrepreneurial opportunities are situations in which entrepreneurs introduce and sell new
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goods, services, raw materials, and organizing methods at a value greater than their cost of
production. Thus, opportunities exist in an objective sense (Shane & Venkataraman, 2000).
Whether these opportunities materialize in the emergence of an organization (i.e., opportunity
exploitation) depends to a large extent on entrepreneurs’ perceptions and interpretations of
opportunities (i.e., opportunity exploration) and resources available in the environment
(Edelman & Yli–Renko, 2010). Finally, the actions of the entrepreneur and the environment
determine the outcomes of opportunity exploitation (Gartner & Carter, 2003). The model
combines individual and environmental elements of the entrepreneurial process.
Stress is associated with environmental demands and the individuals’ interpretation
and reactions to these demands. Thus, this model of the entrepreneurship process is
particularly useful to combine with stress processes. Like entrepreneurship, stress is a process
that evolves over time. Many conceptualizations of stress processes are outcome based, that
is, they try to predict the consequences of stress processes. There are a number of competing
stress process models available in the literature. Many of them assume that there are some
sources of stress, mediating processes, and outcomes of stress processes. For example,
McGrath (1970) distinguishes four stages of the stress process. The process starts with
situational demands (stressors) that include physical, psychological, or cognitive demands.
However, the mere existence of demands does not necessarily result in stress. The experience
of stress depends on people’s perceptions of demands and their capabilities to deal with such
demands. In other words, an identical situation can be stressful for one person but not for
another. Depending on this cognitive appraisal, the stress process might generate a stress
reaction (strain). Finally, the stress reaction may influence a number of behavioral results,
including performance. For example, stress reactions reduce entrepreneurs’ informationprocessing capabilities, which in turn affect the performance of the firm.
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We next identify and describe the linkages between the entrepreneurial process and
the stress process.

UNCERTAINTY LINKING THE ENTREPRENEURSHIP PROCESS AND THE
UNDERLYING STRESS PROCESSES
The concept of uncertainty provides the link between the entrepreneurial process and
stress processes. Uncertainty constitutes a conceptual cornerstone in most theories of the
entrepreneur (McMullen & Shepherd, 2006, p. 132). Although there are different definitions
in the literature, a general definition of uncertainty refers to the individual’s perceived
inability to predict something accurately (Milliken, 1987). A core task of entrepreneurs is to
reduce this uncertainty. Often, entrepreneurs, in contrast to other people, can reduce this
uncertainty to the extent that is required to recognize and exploit opportunities to achieve
associated outcomes. However, reducing uncertainty is difficult as uncertainty inhibits actions
(McMullen & Shepherd, 2006). Moreover, uncertainty is detrimental for entrepreneurial
activity because it creates doubts, resistance, indecisiveness, and procrastination (Casson,
1982). One study empirically confirms the notion that uncertainty decreases the
entrepreneur’s willingness to take action (McKelvie, Haynie, & Gustavsson, 2011). However,
by not taking actions and reducing uncertainty, failure and severe stress reactions might occur.
Nonetheless, many entrepreneurs succeed in reducing uncertainty. Both the stress literature
and the entrepreneurship literature provide overlapping explanations on how this happens.
In the entrepreneurship literature, we find several individual-level explanations as to
how entrepreneurs reduce uncertainty. These explanations focus on the role of knowledge and
motivation. Knowledge reduces uncertainty; people with more knowledge and information
have more accurate perceptions about opportunities and thus avoid the ignorance created by
uncertainty (Shane & Venkataraman, 2000). Motivation, in this context, refers to the ability of
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individuals to bear uncertainty (McClelland & Winter, 1971; Schumpeter, 1935). Motivation
and knowledge affect the entire entrepreneurial process and interact with situational demands.
Thus, the uncertainty associated with opportunity recognition, exploitation, and anticipated
outcomes depends on the entrepreneur and the environment.
Uncertainty is also a key antecedent of stress processes creating demands on the
individual. For example, an information-theoretical approach to stress assumes that stress
originates in uncertainty (Mason, 1968). According to this approach, people make causal
inferences about which strategy they should select in order to achieve a certain outcome.
Stress arises when an individual is uncertain about which strategy to select. For example,
when one anticipates that outcomes will turn out to be something other than expected. People
have adaptive responses to stress (McGrath, 1970). For example, the better they adjust their
beliefs about uncertainty, the better they are able to predict future outcomes, thus reducing
stress resulting from uncertainty. However, when the uncertainty becomes chronic and cannot
be reduced it leads continuous and ineffective physiological stress reactions that cause
depression, cognitive impairment, infarction, and stroke in the long term (Peters & McEwen,
2015).
According to an information-theoretical approach, reducing uncertainty requires
cerebral energy. If the brain does not succeed in reducing this uncertainty, an energy crisis
emerges that impairs the memory, thereby making it even more difficult to reduce uncertainty
(Peters et al., 2017). Three mechanisms help reduce individuals’ uncertainty: attention,
learning, and habituation (Peters et al., 2017). First, attention is an immediate reaction to
uncertainty. Attention increases the arousal required to retrieve more precise information cues
from memory and allows a better prediction of outcomes. Second, the brain learns the
precision of prediction errors, allowing it to discriminate between credible and imprecise
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information. Finally, habituation occurs when people experience uncertainty. Moreover, there
are individual differences in habituation that are, in part, genetically determined.
Although originating from very different disciplines, both entrepreneurship and stress
scholars propose quite similar mechanisms for reducing uncertainty. Specifically, both
emphasize the role of information, learning, and attention on the one hand and motivation and
habituation on the other hand. We conclude that these shared mechanisms for reducing
uncertainty closely link the entrepreneurial process to the stress process. Thus, we argue that
underlying stress processes affect the entrepreneurial process. The entrepreneurial process
involves specific challenges associated with opportunity recognition, exploitation, and
associated outcomes. Each of these challenges demand critical decisions, actions, and
outcomes (Shepherd & Patzelt, 2017). The underlying stress processes affect these critical
decisions, actions, and outcomes. In turn, entrepreneurs’ decisions, actions, and outcomes
affect the stress processes in both positive and negative ways. In the following, we interlink
each part of the entrepreneurial process with the stress process. Specifically, we focus on
opportunity recognition, opportunity exploitation, and associated outcomes.

The Entrepreneurial Process as Affected by Stress Processes: Key Situations
The recognition of opportunities. The definition of opportunities introduced above (Shane &
Venkataraman, 2000) implies that whether or not a situation is an opportunity cannot be
predicted beforehand. Therefore, the recognition of opportunities implies high uncertainty.
Specifically, the uncertainty associated with this initial part of the entrepreneurship process is
what Milliken (1987) refers to as state uncertainty. State uncertainty is the difficulty of
predicting how the components of the environment are changing. Opportunities present
themselves through different loci of changes (Eckhardt & Shane, 2003). Such changes are
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difficult to predict. Accordingly, the recognition of opportunities is associated with
uncertainty.
To our knowledge, entrepreneurship research has not addressed the link between stress
and opportunity recognition in. Most researchers agree that the recognition of opportunities is,
to a large extent, dependent on cognitive processes including prior knowledge (Shane, 2000)
and mental structures such as alertness (Gaglio & Katz, 2001). While prior knowledge is a
central cognitive resource in the opportunity identification process, mental structures provide
a framework representing some aspects of the world. This provides a system of organizing
and perceiving new information and retrieving information previously stored in memory.
Opportunity recognition is related to four mental structures: higher-ordered structural
alignment, prototype models, alertness, and creativity. Higher-ordered structural alignment
strives to find similarities between new information and the contexts in which this information
is meaningful (Grégoire, Barr, & Shepherd, 2010). Prototype models provide idealized
representations of categories which assist in comparing ideas for new products, services, and
processes with the existing prototype of an opportunity (Baron & Ensley, 2006). Alertness,
that is, complex and adaptive mental schemas about change, industries, and social
environments, allows situations to be seen in new and unconventional ways (Gaglio & Katz,
2001). Finally, creativity promotes the generation and implementation of new ideas (Amabile,
1988). While the link between cognition and opportunity recognition is widely established,
the role of stress in this process is unknown.
Importantly, the stress literature provides ample evidence that stress affects cognition
(Lupien, McEwen, Gunnar, & Heim, 2009). Therefore, stress should affect opportunity
recognition as well. In general, stress reduces the ability to process information (Ellis, 2006).
In entrepreneurship, this is the information required to understand what is going on in the
context of the opportunity. As a result, high levels of stress enhance individuals’ perceived
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uncertainty associated with opportunity recognition. In this respect, it is useful to distinguish
between the explicit and the implicit memory. The explicit memory requires the conscious
and intentional collection and processing of factual information requiring complex and
flexible reasoning. Such reasoning is typically observed for hippocampus and prefrontal
cortex-related functions (Sandi, 2013). Explicit memory is required to recognize large
opportunity sets. Such opportunity sets have been related to long-term superior business
performance and growth (Gruber, MacMillan, & Thompson, 2008). However, both acute and
chronic stress negatively influence information-processing capacity as they reduce an
individual’s breadth of attention (see, e.g., Ellis, 2006). Consequently, stressed individuals
may be less able to increase their knowledge and to apply higher-ordered structural alignment
skills. This, in turn, may hinder the recognition of opportunities in general.
Notably, stress research shows that high stress enhances the performance of implicit
memory and well-rehearsed tasks. Sandi (2013) observed this effect for amygdala-dependent
conditioning tasks and for striatum-related processes. The implicit memory helps perform
tasks without conscious awareness. Therefore, stressed individuals may be better able to
perceive relationships between seemingly independent events and trends and to uncover
emergent patterns in these relations (Baron & Ensley, 2006). Thereby, they make better use of
their pattern recognition skills, which depend on experience. Thus, there seem to be positive
as well as negative effects of stress on brain functioning.
It is important to note that several approaches such as activation theory (Gardner,
1990) and the Yerkes Dodson law (Yerkes & Dodson, 1908) suggest an inverted U-shaped
function between stress intensity and cognitive functioning. An inverted U-shaped function is
well established in creativity research. For instance, meta-analytic results reveal that stress
can enhance creative and imaginative action only if the associated activation is at a moderate
level (Byron, Khazanchi, & Nazarian, 2010). This is because moderate activation is related to

10

effective use of short-term memory, sustained information transfer within memory, and
maximum use of rehearsal and storage of task-relevant information (Humphreys & Revelle,
1984). Studying the effects of cognitive processes such as alertness and pattern recognition in
conjunction with stress will likely reveal new theoretical insights into opportunity recognition
processes.
Given the assumed linkages between stress and the entrepreneurial process, we further
suggest that opportunity recognition should also affect stress. In this regard, it is useful to
draw on the differentiation between third-person opportunity and first-person opportunity
(McMullen & Shepherd, 2006). In the first case, the individual believes that the opportunity
he or she recognizes exists for someone (i.e., third-person opportunity), but not for
everyone—only for those with the right qualities. Stress should not affect such an abstract—
because it is not first-person centered—belief. According to the transactional model of stress
(Lazarus & Folkman, 1984), stress results from the individual’s appraisal of the stressor
(primary appraisal: “whether there is something at stake”) and from the social and cultural
resources at his or her disposal (secondary appraisal: “what can be done about it”). If the
individual believes that there is an opportunity for someone, then there is nothing at stake. “In
essence, believing that a third-person opportunity exists does not necessarily mean that one
believes one possesses the right combination of knowledge and motivation to exploit it”
(Tang, Kacmar, & Busenitz, 2012, p. 80). Thus, stress reactions are rather unlikely. With
regard to the second case, recognizing a third-person opportunity can activate an evaluation
process where the entrepreneur has to decide whether the opportunity is a first-person
opportunity (Tang et al., 2012), that is, an opportunity for him or her. Depending on the
individual’s motivation, this evaluation process leads to stress. For example, prior research
has differentiated between opportunity-driven entrepreneurs who are motivated by the desire
to pursue an interesting opportunity, and necessity-driven entrepreneurs for whom
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entrepreneurship is often the best, but not necessarily the preferred, occupation (Bosma &
Levie, 2009). For the latter, the recognized opportunity needs to constitute a first-person
opportunity, or an engagement in entrepreneurial action critical to secure income will not be
possible. However, as necessity entrepreneurs typically have few resources, recognizing the
opportunity as a first-person opportunity can be expected to result in stress (Edwards, 1992).
We believe that there are many opportunities in studying stress in relation to
opportunity recognition. For example, Shane (2000) argued that opportunity recognition
depends on knowledge and that one can systematically search for opportunities (Fiet,
Piskounov, & Patel, 2005). Thus, opportunity recognition depends on explicit memory and
conscientious processing. This means that stress intensity and information load cannot be too
high. For example, opportunities that require well-established knowledge structures, such as
high technology products, might be negatively related to stress processes. Other scholars
argue that people recognize opportunities based on heuristics and mental schemes because the
uncertainty is associated with unpredictable changes in the environment (Baron, 2003), and
thus rely on implicit memory. This also might explain why Kirzner (1997) argues that
entrepreneurs often recognize opportunities in a “eureka” experience. This approach would
suggest that stress is particularly important to recognize narrower opportunity sets. Stress
promotes the use of cognitive strategies that imply a more narrow attentional focus.
Therefore, entrepreneurs might rely on cognitive frameworks that serve as focused guides and
templates. It might be interesting to see whether stress intensity associated with uncertainty
explains the variance in these two different modes of opportunity recognition.

The exploitation of opportunities. Recognition of an opportunity is a necessary but not
sufficient condition for entrepreneurship. Once an opportunity has been recognized as such,
one has to decide whether to exploit the opportunity. The exploitation of opportunities follows
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a volitional decision to translate entrepreneurial intention into action (Van Gelderen,
Kautonen, & Fink, 2015). Opportunity exploitation is associated with uncertainty.
Specifically, this is the inability to predict the impact of a future state of the environment on
the new organization. According to Milliken (1987), this is effect uncertainty. For example,
people who start a business venture face the liability of newness involving low legitimacy,
limited resources, restricted control, and a lack of constructive feedback (Aldrich & Fiol,
1994). Since such liabilities are due to market characteristics, they are, in part, beyond the
control of the individual entrepreneur, and thus cause uncertainty and stress. Therefore, it is
important to understand the processes that enable entrepreneurs to reduce the uncertainty
associated with opportunity exploitation to an extent that allows them to proceed with the
entrepreneurial process.
Given this situation, most classical stressor–strain–outcome models predict that
entrepreneurs who start exploiting opportunities face high uncertainty. Accordingly, they
experience high stress and, thus, display high stress reactions such as psychosomatic
complaints, exhaustion, and ill health (Koeske & Koeske, 1993). This positive relationship
between stressors and stress reactions is well validated in organizational behavior and is true
for both challenge and hindrance stressors (Lepine, Podsakoff, & Lepine, 2005). However,
when we quantify the empirical studies included in this exposition1, we find little evidence
supporting the proposition that stress processes affect entrepreneurs. For example, studies
examining whether entrepreneurs face more stressors than non-entrepreneurs exhibit a
weighted correlation of r = –.0112 (ns., k = 7 studies). Moreover, entrepreneurs seem to show
less stress reactions than non-entrepreneurs do (weighted r = –.053, p < .05, k = 13).
Therefore, it is necessary to investigate why well-established relationships in organizational
behavior do not apply in the entrepreneurial process. From an entrepreneurship perspective,
1
2

The studies included in these analyses are marked with an asterisk in the reference section.
We translated the mean difference into the r statistic here.
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entrepreneurs exploiting opportunities take actions that help to reduce the uncertainty
associated with opportunity exploitation. Several frameworks explain how entrepreneurs
accomplish this.
First, the attraction-selection-attrition (ASA) framework (Schneider, Goldstein, &
Smith, 1995) can explain why entrepreneurs experience less stress when exploiting
opportunities. ASA theory predicts that some people are attracted to entrepreneurship because
they feel that that their personal skills, characteristics, and motives are in alignment with the
tasks associated with entrepreneurship. Moreover, those who actually find that they are suited
to entrepreneurship will choose to enter this area. Finally, those who discover that their skills,
characteristics, or interests do not align closely with the requirements of entrepreneurship
withdraw from it, either voluntarily or otherwise. As a result, those who exploit opportunities
are less vulnerable to stress reactions (Baron et al., 2016). Two mechanisms explain this
outcome. First, knowledge and information are core characteristics that enable people to
become entrepreneurs (McMullen & Shepherd, 2006) as they allow the development of better
predictions, and, therefore, reduce both uncertainty and stress. Thus, people who process more
knowledge and information are more likely to be attracted to and select into entrepreneurship.
Second, psychological capital is defined as a positive stage of an individual consisting of selfefficacy, optimism, hope, and resilience (Luthans, Avolio, Avey, & Norman, 2007). It has
been related to a number of outcome variables in organizational behavior research, one of
which is reduced stress (Avey, Reichard, Luthans, & Mhatre, 2011). Therefore, psychological
capital provides an effective buffer against high levels of stressors experienced in opportunity
exploitation. One study reports that psychological capital is negatively related to
entrepreneurs’ levels of perceived stress (Baron et al., 2016). Such individual-level
characteristics are likely more important at the beginning of the entrepreneurial process than
during the later stages (Przepiorka, 2016).

14

A second approach would suggest applying a contingency framework to stress and
opportunity exploitation. For example, the job-demand-control model (Karasek, 1990)
assumes that stress reactions stem from the interaction between job demands and control over
those demands. Job demands refer to the work intensity a person experiences, which typically
manifests in issues such as workload, time pressure, and conflicting demands. Overwhelming
demands are likely to lead to a negative appraisal as, for example, conflicts between old and
new roles emerge (Wincent & Ortqvist, 2009) and the venture lacks established routines and
procedures. Thus, it is evident that opportunity exploitation is associated with high demands.
However, many entrepreneurs find such situational demands attractive and motivating rather
than threatening (Cardon, Foo, Shepherd, & Wiklund, 2012). High control allows perceiving
such demands as positive challenges. Control refers to decision latitude. Entrepreneurs have
high control because they decide to exploit a business opportunity. Thus, the model asserts
that there will be interactive effects of demands and control on stress reactions. Specifically,
the combination of high demands (both physical and psychosocial) and high control is typical
in opportunity exploitation and does not result in stress reactions. This argument is
empirically supported by Stephan and Roesler (2010).
Stress processes can also affect the decision to exploit a business opportunity.
Notably, there is a stream of research showing that some people choose entrepreneurial roles
because they are not compatible with the requirements of an established organization. For
example, entrepreneurship might be attractive for people with attention deficit hyperactivity
disorder (ADHD), because entrepreneurship provides tasks that are characterized by fast
decision making and high task variability (Wiklund, Patzelt, & Dimov, 2016). ADHD, in turn,
is associated with high stress (Drake, Riccio, & Hale, 2017; Salla, Galéra, Guichard, Tzourio,
& Michel, 2017). Therefore, stress processes might be associated with the decision to exploit
opportunities. In a similar manner, sleep deprivation prompts behavioral tendencies such as

15

impulsivity, which can increase an individual’s desire to start an entrepreneurial venture
(Gunia, 2018). Other mental health issues related to chronic stress might stimulate
entrepreneurial motives as well. One study, for example, indicated that entrepreneurs report
more mental health concerns than a comparison group. Specifically, they report more
depression, ADHD, substance abuse, and bipolar diagnosis (Freeman, Johnson, Staudenmaier,
& Zisser, 2015). Thus, the causal path may not only work from opportunity exploitation to
stress but also the other way around: Stress may be related to the decision to exploit an
opportunity and to start a business venture. To our knowledge, this issue remains unexplored
in previous stress research relating to entrepreneurship.
In summary, it seems that opportunity exploitation is not related to higher stress
reactions in entrepreneurs. Thus, there might be profound differences between entrepreneurs
and employees. While entrepreneurs do not develop severe stress reactions, research on
employees consistently indicates that job stress causes stress reactions. More research,
however, is required to explore whether stress affects opportunity exploitation.

The associated outcomes. Once the enterprise is established, the situation is quite different
from that in which one decides to become an entrepreneur. Therefore, we now explore
whether stress processes and uncertainty are related to positive or negative outcomes of the
entrepreneurial process. Potential outcomes are failure, closure, and survival (Headd, 2003),
with the latter not always suggesting that firms are successful. As a matter of fact, only a
small proportion of firms is successful in the sense that they grow substantially (Henrekson &
Johansson, 2010). Moreover, some firms persist in the market even though they are relatively
unsuccessful (Gimeno, Folta, Cooper, & Woo, 1997). Thus, once the firm is established, there
is uncertainty, and entrepreneurs’ attempts to reduce this uncertainty can result in various
outcomes. Looking at outcomes involves response uncertainty (Milliken, 1987). Response
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uncertainty describes the inability to predict the likely consequences of a response choice after
starting a business venture. Such uncertainty may lead to stress, which may have both positive
and negative effects on outcomes. Moreover, outcomes might affect stress reactions.
With regard to the link between stress and outcomes, it is important to understand that
not all theoretical approaches to stress predict a negative relationship between stressors, stress
reactions, and outcomes. Some researchers have suggested an inverted U-shaped relationship
between stress and performance, assuming that a moderate level of stress is most beneficial to
performance. However, this hypothesis has not received strong support in the stress literature
(Fay & Sonnentag, 2002). Moreover, there are theories proposing that stress processes can
have positive outcomes. Control theory (Carver & Scheier, 1982; Edwards, 1992), for
instance, predicts that stress results from discrepancies between current and desired states.
Such a discrepancy leads to negative emotions and reduced well-being, and thus, to stress
reactions. However, entrepreneurs aim to resolve such discrepancies by activating coping
strategies. As a result, stress leads to better decisions and improved performance. Thus,
according to control theory, stress has positive long-term consequences for the performance,
even if stress may have caused poor performance initially. Accordingly, one study indicates
that stress reduces the likelihood of firm failure after 12 years (Rauch, Unger, & Rosenbusch,
2007). Thus, negative emotions are sometimes required to carry out entrepreneurial tasks
(Hatak & Snellman, 2017; Shepherd & Patzelt, 2017).
The environmental context provides opportunities and sets boundaries for
entrepreneurial activities (Welter, 2011). High environmental state uncertainty is unfavorable
and challenging. Thus, it should increase stress reactions and negative effects on firm
outcomes. However, empirical evidence shows that environmental uncertainty (high
dynamism, high complexity, and low munificence) (Dess & Beard, 1984) tends to have
positive effects on firm performance (Shane & Kolvereid, 1995; Sharfman & Dean, 1991;
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Swaminathan, 1996). While these approaches typically explain these effects by referring to
selection processes, we also know from stress inoculation research that reinterpreting stressors
as challenges helps people deal with stressors. Thus, having mastered challenges in the past
leads to higher competence to deal with stressors in the future (Meichenbaum &
Deffenbacher, 1988). It might be interesting for future research to clarify whether selection
processes or stress inoculation processes are better suited for explaining the positive effects of
environmental uncertainty on firm performance.
However, rather than stressing the positive effects of stress, most approaches in
organizational behavior predict that stress and uncertainty have negative effects on outcomes.
For example, stress reactions are characterized by insensitivity, indifference, and cynicism
toward employees and other stakeholders (Maslach, 1982) who, in turn, reduce their
commitment to and support for the entrepreneur and the firm, making a decline in firm
performance likely. Moreover, prolonged stress reactions reduce entrepreneurs’ capacity for
the self-regulation necessary for task execution and goal attainment. Inefficient behavior and
task execution reduce performance. Finally, uncertainty and associated stress reduce the
ability to take action (McKelvie et al., 2011). However, active behavior is a necessary
condition for firm performance. Several meta-analyses of organizational behavior reported a
negative relationship between stress and performance (Abramis, 1994; Jackson & Schuler,
1985; Swider & Zimmerman, 2010).
In theoretical terms, the classical stressor-strain-outcome models follow the above
reasoning and predict that strain is harmful to performance, because it can, for example, limit
a person’s regulation capacity and the ability to influence the environment and process
information (Koeske & Koeske, 1993; Lepine et al., 2005). The results in the empirical
entrepreneurship literature are not that straightforward. Specifically, when quantifying the
results of those studies in this paper, the relationship between stress and performance is found
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to be insignificant (r = –.029, ns., k = 10). Thus, the negative relationship between stress and
performance reported in organizational behavior is not replicated in entrepreneurship
research. This indicates that there might be a third variable affecting this relationship.
Contingency theories are prominent in the stress literature (Frese, 1985) and have been
applied to the entrepreneurship domain as well. Specifically, person-environment-fit
approaches (Caplan, 1987) assume that the individual’s ability must match the demands
associated with the job. Moreover, the individual’s needs must match with what the
environment supplies. No match will create a higher level of psychological strain and a lower
level of performance if the stimuli to which the individuals respond (e.g., workload or work
complexity) are important to them. For example, demand-ability-fit implies that the
entrepreneur possesses the information and knowledge required and, thus, is able to reduce
the uncertainty and stress associated with the exploitation of a given opportunity. A needsupply-misfit may occur if the need to achieve becomes a cause of stress when entrepreneurs
aim to achieve too much (Boyd & Gumpert, 1983) given the resources they possess. For
entrepreneurship research, this theoretical approach is attractive since it also takes into
account the individual motives and capabilities—both of which are core concepts in
opportunity recognition, exploitation, and associated outcomes.
Finally, associated outcomes can cause severe stress reactions among entrepreneurs.
This is specifically true when they cannot reduce the uncertainty as intended. As indicated in
the failure literature, these reactions can be quite severe. They include social costs and
psychological costs, ranging from devaluation, stigma, shame, and grief to severe stress
reactions, including physiological symptoms and depression (Ucbasaran, Shepherd, Lockett,
& Lyon, 2013). Shepherd and Wolfe (2015) use the concept of anticipated grief to
characterize the negative emotions (e.g., anxiety, panic attacks, and depression) associated
with firm failure, all of which are associated with stress reactions. Conservation of resources

19

(COR) theory (Hobfoll, 1989) is a useful approach to explain these negative outcomes. COR
is an economic theory explaining the development of strain. The theory assumes that
individuals aim to obtain, retain, protect, and build (personal and external) resources, with
resources being anything of value to them. Thus, increasing resources is a basic human need.
Individuals invest in new resources to achieve resource gains and avoid the loss of resources.
The theory connects a potential loss of resources with a negative spiral of further losses that
trigger a cycle of stress reactions. According to COR, entrepreneurs with increasing resources
are better off than entrepreneurs with decreasing resources are, as the latter are vulnerable to
becoming trapped in loss spirals. Furthermore, the theory describes the causes of stress
reactions in economic terms. Testing the theory with independent farmers indicates that
financial problems cause stress reactions that in turn lead to further financial problems one
year later (Gorgievski-Duijvesteijn, Giessen, & Bakker, 2000). Therefore, in contrast to
stressor-strain-outcome frameworks, the theory predicts a reverse negative path from
performance to stress reactions. Notably, there is also literature, which suggests that failure is
required for learning and helps entrepreneurs to pay attention to a focal task and act on it.
Thus, managing failures successfully might lead to positive outcomes in the long term
(Shepherd & Patzelt, 2017). This literature is not well established and it might be interesting
to focus research efforts on further investigating how much failure is tolerable for
entrepreneurs to create such positive outcomes.
In summary, there are high demands associated with the outcomes of opportunity
exploitation caused by high response uncertainty, resource loss, and the investment of high
energy. However, these demands do not necessarily lead to negative outcomes, as there are
benefits, such as being able to bear this uncertainty and having high decision latitude
associated with entrepreneurship, which may outweigh the negative effects of high demands.
Moreover, there are contingency variables that affect the stress-outcome relationship. The
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picture is possibly more consistent when one looks at the effects of being unsuccessful, which
might imply negative effects on stress processes. Even here, however, there is some evidence
indicating that previous failure leads to positive effects.

BUILDING A MORPHOLOGICAL BOX TO LINK THE STRESS PROCESS WITH
THE ENTREPRENEURIAL PROCESS
Table 1 presents the three stages of the entrepreneurial process (see column 1) and the
phases of the stress processes (see row 1). In the cells of the emerging matrix, we summarize
(in normal type) key linkages between the entrepreneurship process and the stress processes
(see row 2/column 2 to row 12/column 5). Our aim here is to present examples of such core
linkages rather than provide an exhaustive list. In addition, we present the reverse mechanism
describing how stress processes affect opportunity recognition, exploitation, and associated
outcomes (column 6). For each of the three phases of the entrepreneurship process, we further
list stress theories that may provide common ground for systematic future research on stress
in entrepreneurship (column 7). While all linkages have their roots in the concept of
uncertainty that is inherent in both the entrepreneurship and stress processes, the underlying
stress theories each emphasize specific aspects of an entrepreneur’s activity and are especially
useful for specific phases of the entrepreneurship process. Accordingly, we do not understand
the eight theoretical perspectives on stress as alternatives, but rather as elements in a toolkit
with a sound theoretical foundation that support the coherent future development of empirical
research in the field.
__________
Table 1 here
__________
The areas of the table that are in italics can be interpreted as a morphological box
(Zwicky, 1969). This is a method originally developed in innovation management facilitating
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the development of a new field of research. By eliminating all combinations that receive no
theoretical support from the grid box, this approach helps to reduce the complexity of
exploring the interplay of variables potentially relevant to explain a specific phenomenon.
Employing the morphological box can substantially foster and guide the development of
research at the intersection of the entrepreneurial process and stress processes as a new area of
research.
Generally, to fully understand a phenomenon, all configurations of relevant variables
that can be underpinned by theory have to be tested empirically (Chin, 1988). Researchers
wishing to develop a coherent body of knowledge at the intersection of the entrepreneurial
and stress processes must first test if the theoretically linked variables in stress process theory
empirically relate in the manner theoretically postulated in the different phases of the
entrepreneurial process. However, depending on the selected stress theory underpinning the
research, each link can take a different role in a conceptual model.
With the morphological box approach, we can reduce the high number of
configurations to those that the eight stress theories underpin. This is because the eight stress
process theories model each link in a specific way (i.e., not all linkages can theoretically be
modeled as situational demands, appraisal, response, behavioral outcome, or reverse
mechanism), and they can take only one of those roles in each model. Accordingly, in the
morphological box for stress research in entrepreneurship, we find six possibilities of how to
theoretically model stress processes in the entrepreneurial process. The morphological box
provides guidance for coherent future research on stress in entrepreneurship.

DISCUSSION
Stress associated with work affects one in four adults, and current trends suggest that
the number of adults suffering from stress-related conditions caused or made worse by work
is increasing (EU-OSHA, 2014). Even though stress is evident in entrepreneurship as well,
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entrepreneurs often manage the demands associated with the entrepreneurial process
successfully. These observations imply that the stress theories that originate in organizational
behavior cannot simply be transferred to the entrepreneurship context. Key to our model for
understanding stress is the concept of uncertainty, which provides a linkage between stress
processes and the entrepreneurial process consisting of opportunity recognition, opportunity
exploitation, and associated outcomes.
Resulting from uncertainty associated with opportunity recognition, stress can impair
cognitive processes such as information processing which negatively affects explicit memory
but may have positive effects on entrepreneurs’ implicit memory. Consequently, we propose
that opportunity recognition may result from unconscious awareness associated with
experiences rather than from a conscious and intentional analysis of the environment. Further,
we postulate that stress resulting from uncertainty can actually motivate people to start a
business. This is because stress has been associated with mental health conditions, which, in
turn, relate to start-up action. With regard to the uncertainty associated with opportunity
exploitation, while entrepreneurs face high demands, the empirical evidence suggests that
entrepreneurs have less stress reactions than non-entrepreneurs do. This might be because
people who possess knowledge and psychological capital are attracted to entrepreneurship.
Finally, with regard to outcomes of the entrepreneurial process, it seems that stress resulting
from uncertainty can lead to both positive and negative outcomes. Especially in the long run,
entrepreneurs are likely to develop strategies to cope with stress, which has positive
implications for performance, even if stress may have led to poor performance initially.

Theoretical and Practical Contribution
Out theorizing suggests important implications for the field of entrepreneurship. First,
by connecting the entrepreneurial process with the stress process via the concept of
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uncertainty, we developed an individual level approach to entrepreneurship. The importance
of the concept of uncertainty has been acknowledged in the decision-making context and in
the context of actions reducing uncertainty. This theorizing focused on outcomes on the level
of the firm. Other approaches discussed uncertainty with regard to markets and economies.
Our approach highlights that uncertainty has positive and negative consequences for the
individual entrepreneur and shows that uncertainty at the level of the individual entrepreneurs
is ultimately associated with stress. Failing to account for underlying stress processes
associated with uncertainty may lead to misspecified theories and spurious relationships.
Second, our approach suggests reciprocal relationships between stress processes and
the entrepreneurial process. Most entrepreneurship theorizing has argued for one dominant
causal path, specifically, that uncertainty affects individuals’ decisions, actions, and outcomes
(McMullen & Shepherd, 2006). In contrast, the stress literature in entrepreneurship has
emphasized the other causal path from the entrepreneurial process to stress, for example, in
studies looking at whether or not entrepreneurs experience more stress reactions than nonentrepreneurs do. Our review concludes, however, that the causal path works in both ways:
Stress and uncertainty affect the entrepreneurial process, and the entrepreneurial process
affects uncertainty and stress. The concept of uncertainty allows connecting both causal paths
in a dynamic way. For example, stress might be a consequence of entrepreneurial action but it
might also lead to recognizing opportunities and for the decision to exploit an opportunity
(compare above). Thus, we argue that entrepreneurship may provide opportunities for people
who otherwise would have difficulties working in an established organization. In addition,
there is some indication that stigmatization resulting from failure can, in some contexts,
stimulate entrepreneurial behavior (Simmons, Wiklund, & Levie, 2014). Finally, we argue
that stress can have positive outcomes in the long term. Thus, we think that there are ample
opportunities to look at how stress can facilitate entrepreneurship and vice versa. Moreover,
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the entrepreneurial process is dynamic and involves feedback loops (Frese, van Gelderen, &
Ombach, 2000). For example, depending on the outcome of the evaluation of an opportunity,
entrepreneurs either exploit this opportunity and start reducing uncertainty or continue
searching for opportunities (Ropo & Hunt, 1995).
Moreover, in the later stages of the entrepreneurial process, unsuccessful exploitation
encourages entrepreneurs to adjust or abandon the serving business model. Thus, the
outcomes of stress reactions affect the entrepreneurial process. The feedback changes the
values for the next iteration in the stress process. Accordingly, the stress process becomes
circular and self-reinforcing (Selye, 1957). That situation arises if stress reactions lead to
reduced performance, which implies a resource loss that in turn triggers further stress
reactions. Such feedback loops are in line, for example, with the COR approach, control
theory, and the transactional model of stress, and have been identified in organizational
behavior (Fay & Sonnentag, 2002) as well as in the entrepreneurship domain (GorgievskiDuijvesteijn et al., 2000). Thus, when researching the linkages between the entrepreneurial
process and stress processes, a dynamic perspective is imperative.
Additionally, the challenging stimuli that entrepreneurs perceive over the course of the
entrepreneurship process change substantially, implying that the stress processes and their
effects differ across different stages of the entrepreneurship process. However, most previous
studies report snapshots from different phases of the entrepreneurial process. For example,
while the study by Rauch (2014) focuses on relatively new enterprises in the firm formation
phase, other studies do not focus on any specific phase of the entrepreneurial process (e.g.,
Jamal, 1997).
A third contribution refers to contingencies affecting both the stress process and the
entrepreneurial process. Stress-related contingencies might be one reason why effect sizes
reported in meta-analyses conducted in the domain of entrepreneurship are heterogeneous
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and, thus, not generalizable (Frese, Bausch, Schmidt, Rauch, & Kabst, 2012). These effect
sizes can be attributed to the fact that firm performance and competitive advantage are
unstable and affected by causal and complex issues surrounding performance (March &
Sutton, 1997). In addition, the majority of contingency studies in entrepreneurship research
focus on the external environment in which the entrepreneur’s firm is embedded
(environmental uncertainty). However, the current research indicates that scholars questioning
how stress processes influence the entrepreneurship process should also consider individuallevel contingencies such as perceptions of low control as a core variable of the job–demand–
control model. Such, contingency variables help to disentangle the discussion of whether
entrepreneurs suffer from more severe stress reactions than other groups in the working
population.
Finally, the results of this review may also have practical implications for a broader
context. For example, Hajkowicz (2015) discusses seven patterns of global change that
provide powerful trajectories of change that have the potential to throw companies,
individuals, and societies into freefall. These megatrends include, for example, technological
changes, demographic changes, the way people and companies interact in a globalized world,
and the difficulties of ensuring resource security. Such trends may very well create
uncertainty and stress, thereby creating challenges for individuals, organizations, and
societies. Our review provides some suggestions as to how to address these challenges at the
individual level. For example, individuals must be encouraged to perceive such challenges as
opportunities that one may take advantage of. Our review reveals that knowledge, learning,
and information, as well as motivation and habituation, the latter being also related to
psychological capital, are critical factors dealing with uncertainty and stress. Such factors
might be enhanced, for example, by reassessing educational priorities or incorporating change
into educational curricula. In turn, we need a research agenda examining what helps
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individuals to set off into venturing, entrepreneurship, and intrapreneurship. Entrepreneurs are
agents of change and, as our review indicates, they are able to reduce uncertainties in
opportunity recognition, opportunity exploitation, and outcomes. We must examine critically
whether the nature of entrepreneurship can transfer to other non-business contexts, thus
enabling societies to deal with the megatrends described by Hajkowicz (2015).

Future Research
The review highlights further areas for future investigation. First, there are blind spots
that, to our knowledge, prior research has not addressed. For example, prior research has
studied stress of established entrepreneurs and the relationships between stress and outcomes.
However, research on the relationship between opportunity recognition and stress is missing.
Such research would be relevant to the field because stress and uncertainty are likely to affect
cognition and, thereby, the type of opportunity recognized. In turn, opportunity recognition
will affect uncertainty and stress. In addition, an area that needs more attention is the
relationship between stress and opportunity exploitation. There is an emerging stream of
research looking into mental health conditions and opportunity exploitation (Wiklund, Hatak,
Patzelt, & Shepherd, 2018). Stress, if not correctly managed, can be a trigger for many mental
health problems such as burnout, depression, and other delayed stress reactions. Therefore, it
may be useful to examine stress among entrepreneurs. Moreover, entrepreneurship could
function both as a way to manage stress in order to avoid such chronic reactions, and as a way
to reduce stigmatization associated with chronic stress reactions and impaired mental health.
Second, the majority of studies on the stress processes of entrepreneurs examine
isolated aspects of the stress process. For example, they look at whether entrepreneurs face
more stress or whether they display more stress reactions. In a similar manner, many stress
theories can only map parts of the entrepreneurial process (compare morphological box).

27

However, we think that it is important to link the two processes to each other in order to
provide a more consistent picture. As such, research results strongly depend on the point in
the entrepreneurship process at which researchers collect the data. Failing to account for such
process-related changes in the independent and dependent variables might explain conflicting
results among earlier entrepreneurship studies. There are two options to tackle this problem.
First, researchers should avoid broadband samples such as comparing any self-employed
person with other occupations. While there is a long-standing discussion in entrepreneurship
research about the definition of the entrepreneur (Gartner, 1985), our review reinforces calls
for researchers to care more about their samples as stress processes have different meanings at
different stages in the entrepreneurial process. A second option to address the process is to
collect longitudinal data. Researchers should measure the relevant factors discussed above
several times in order to obtain a fine-grained picture of how the stress processes unfold in the
course of the entrepreneurial process. Capturing a clearer picture of entrepreneurs and their
embeddedness in the ever-changing context throughout the entrepreneurship process and the
stress processes would also likely reduce the (unobserved) heterogeneity in the samples and
have a positive effect on the robustness, generalizability, and comparability of the findings.
Up-and-coming data collection strategies such as smartphone apps or gamification might help
to meet this challenge and still collect a sufficient number of observations. The use of
technology devices capturing entrepreneurs’ heart rates and galvanic skin responses in
conjunction with experience sampling methods has the potential to yield relevant findings.
In short, our morphological box provides a toolkit for researchers and suggests that
future research should focus on aligning stress processes and the entrepreneurial process more
closely. Moreover, we suggest several relevant theories with regard to the specific research
aims.
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Conclusion
In order to drive innovation, change, and economic growth, societies and economies
rely on entrepreneurs who can successfully develop and run ventures (Block, Fisch, & van
Praag, 2017). By venturing into the unknown, entrepreneurs experience high uncertainty
(Knight, 1921). At the same time, high uncertainty is a core antecedent of stress. Thus,
entrepreneurship affects stress processes. Stress, in turn, affects entrepreneurship, as it
influences the recognition and exploitation of business opportunities as well as the outcomes
of the entrepreneurial process such as performance and growth. By identifying uncertainty as
the nexus between the entrepreneurial process and the underlying stress processes, our
exposition provides the basis for a more complete and specific understanding and modeling of
the role of stress in entrepreneurship. Our morphological box provides researchers a valuable
toolkit to aid future progress in knowledge accumulation at the intersection of
entrepreneurship and stress.
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TABLE 1
Morphological Box: Linkages Between Entrepreneurship Process and Stress Processes
STRESS PROCESSES
Situational demands

ENTREPRENEURSHIP PROCESS

Opportunity High demands
recognition Mainly state uncertainty

Response

Behavioral outcomes

Reverse mechanism

Mental structures Impaired explicit memory, Reduced/increased ability to
Translating third-person
Knowledge
creativity
recognize large/narrow opportunities opportunity into first-person
Information
Improved implicit memory sets
opportunity
Reduced information
processing

Entropy as stressor

Assessment of
noise in the
communication
channel

Learning, habituation,
attention

Source of stressor

Source of
activation

Memory, information
Performance
transfer, mental structures

Opportunity Demands
exploitation Mainly effect and response
uncertainty
Lack of experiences/routines
Resource constraints
Liabilities

Associated
outcomes

Appraisal

Stress theories linking the
entrepreneurship and stress
processes

Attraction based Selection
on: Motivation, Learning
knowledge,
psychological
capital,
control

Performance

Venture creation and attrition (exit)

Successful past
communication is
information for next
communication

Information theory (Shannon,
1948)

Performance impacts on
activation level

Activation theory (Gardner,
1990)

Increased stress associated
with mental health, ADHD,
and sleep deprivation might
affect exploition

Source of demands

Source of control Strain in case resources do Performance
not meet the demands

Past performance impacts
future levels of demands
and control

Job Demands Control model
(Karasek, 1979)

Source of attraction

Selection:Whether Reduced levels of stress
or not to size an
opportunity

Performance

Selection leads to exit or
upward spiral

Attaction, selection, attrition
framework (Schneider et al.,
1995)

Mainly response uncertainty, Coping,
Resource loss
Selection
Failure vs. survival
Self-regulation
Discrepanciese between current
and anticipated outcomes
Person environment fit

Inocculation
Reduced action
Decisions/
Ability to adjust

Success
Failure
Survival

Failure and resource loss
causes negative emotions,
grief and loss spirals

Source of stressor

Strain

Performance

-

-

Stressor-strain-outcome models
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Jackson & Schuler, 1985)
Source of discrepancy

Source of coping Strain
strategy

Performance

Past performance impacts
on current discrepancy

Control theory (Carver &
Scheier, 1982)

Source of stressor

Assessment of fit Strain

Performance

Stressor (moderators of
effects)

Contingency theories (Edwards,
Caplan, & Harrison, 1998)

Area of activation

Area of activation Firm performance

Strain

Resource loss is stressor
(downward spiral)

Conservations of Resources
theory (Hobfoll, 1989)
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