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Entrepreneurs’ Decision-Making under Different Levels of Uncertainty: 

The Role of Emotions 

Ethel Brundin & Veronika Gustafsson 

Abstract 
Purpose – This study investigates entrepreneurs’ investment decisions under uncertainty in 

continued investments where we test the role of emotions to continue or discontinue the 

investment. 

Design/methodology/approach – A conjoint analysis is carried out on 101 entrepreneurs’ 

3,232 investment decisions. The entrepreneurs were provided with a scenario of an 

investment where the dependent variable was the entrepreneur’s propensity to allocate further 

resources to the described investment. They assessed their willingness to allocate further 

resources to the investment on a seven-point Likert-type scale. The independent variables in 

our experiment were the experienced emotions of the entrepreneur each of which was 

described by the two levels of high and low.  

Findings – It was found that self-confidence, challenge, and hope increase the propensity to 

continue investments as do increased level of uncertainty. Embarrassment and strain do not 

increase this propensity however high uncertainty decreases the propensity to continue 

investments. In contrast to the escalation of commitment theory, embarrassment does not 

make entrepreneurs more prone to invest under uncertainty. Frustration does not yield 

significant results, which runs contrary to the theory and our hypothesis finds no support.     

Originality/value – This study is an experiment where practitioner entrepreneurs participate 

which increases the ecological validity of the study. Emotions can explain, partly, why 

entrepreneurs persist with some underperforming projects, but not others. Uncertainty is a 

powerful moderating variable in the decision-making process. The results enhance existing 

knowledge about the emotive side of entrepreneurs’ propensity to make investment decisions 

under uncertainty. The results also supplement and refine existing theories on self-

justification. 

Keywords – Emotions, Entrepreneurs, Decision making, Uncertainty, Small to medium sized 

Enterprises 

Paper type – Research paper 
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Entrepreneurs’ Decision Making under Different Levels of Uncertainty: The Role of 
Emotions  
 
Introduction 

Why is it that entrepreneurs may decide to keep investing financial resources into a 

project which might be a failure and therefore nothing but a case of throwing good money 

after bad? According to the theories of rational choice, entrepreneurs should terminate failing 

investments as soon as possible; still scholars have noticed that individuals often persist with 

and continue to commit resources to a failing course of action (Staw, 1981).  

The theoretical area of decision-making is widely explored from numerous cognitive 

perspectives, e.g. theories of rational choice, which also identify and investigate numerous 

decision biases (Tversky and Kahneman, 1974). One of the most common decision biases is 

the inability to discontinue investment in a failing project. Previous studies have concluded 

that reasons such as sunk costs and extrinsic motivation (Detienne et al., 2008), exit costs 

(Karakaya, 2000), intrinsic motivation (Gimeno et al., 1997), overconfidence (McCarthy et 

al., 1933), previous success (Levinthal, 1991), and social norms (McGrath, 1999) may 

influence the likelihood that entrepreneurs persist with their commitment to underperforming 

enterprises.  

While the literature on decision-making has substantially developed over the last 30 

years in both laboratory settings (e.g. Garland, 1990; Sabherwal et al., 2003) and real world 

case studies (Ross and Staw, 1986), until now little attention has been paid to the emotional 

side of these decisions. We still know little about what role the emotions of the entrepreneurs 

play when they invest under different levels of uncertainty. Yet, we know that entrepreneurs 

act with emotions (Cardon et al., 2005). They are not merely rational ‘computers’ and the fact 

that emotions matter in entrepreneurial processes is today a well-established argument 

(Cardon et al., 2005; Author ref.; Markman et al., 2002). Emotions constitute an asset and an 

additional mechanism that is unexploited and underestimated, leaving more questions to be 
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answered than those already addressed (Cardon et al., 2012). Hence we argue that there is 

reason to pursue an investigation of emotions posing as major cognitive factors for decision-

makers in cases where sunk monetary costs, i.e. resources already used up (Ross and Staw, 

1986) are a fact. We hypothesize that this is especially true under different levels of 

uncertainty, which becomes an important moderator. 

Our goal with this study is to investigate the role of entrepreneurs’ emotions in their 

investment decisions under different levels of uncertainty. Emotions are defined in line with 

Cardon et al.’s (2012) suggestion that entrepreneurial emotion refers “to the affect, emotions, 

moods, and/or feelings – of individuals or a collective – that are antecedent to, concurrent 

with, and/or a consequence of the entrepreneurial process, meaning the recognition/creation, 

evaluation, reformulation, and/or the exploitation of a possible opportunity” (p. 3). We will 

rely on emotions that have been proven to play a role in entrepreneurial leadership (Author et 

al., ref.), and in escalation of commitment (Karlsson et al., 2005) namely challenge, 

embarrassment, frustration, hope, self-confidence, and strain. An entrepreneur is here equal to 

an owner-manager, that is, a person who has an ownership stake in the firm and is actively 

involved in the running of the firm. Such a definition also mirrors the fact that ownership and 

decision making are central to entrepreneurship (Ucbasaran et al., 2008).  

In this study, we combine the theoretical fields of cognitive psychology and decision 

bias research (including escalation of commitment) with the emotion literature. Thus the 

paper makes a theoretical contribution by providing further insights into the cognitive aspects 

of emotions by studying how entrepreneurs are affected not only by their emotions but also 

by the level of uncertainty. This has important practical, as well as theoretical implications, 

since entrepreneurs usually act in environments characterized by a high level of uncertainty 

and ambiguity (Sarasvathy, 2001). In doing so, we address “the thinking–feeling–doing 

connection” (Cardon et al., 2012). 
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The next section presents our theory and hypotheses. From there follows a description 

of our method and the collection of 101 decision-makers’ 3,232 investment decisions where 

the dependent variable is the propensity to continue investments in situations characterized by 

high and low uncertainty levels and where the entrepreneur perceives a set of emotions. A 

section containing the results, discussion, and implications will conclude the paper. 

Emotions and propensity to invest under different levels of uncertainty     

Research has already pointed out that entrepreneurial decision making often departs 

from the rational economic model (Kahneman and Tversky, 1973) and emotions and 

cognitive biases are now regarded as important theoretical phenomena in entrepreneurship 

research (cf. Mitchell et al., 2002). Recent studies have confirmed this assumption and 

demonstrated that emotions play an important role for entrepreneurs’ opportunity evaluation 

and exploitation, risk perception and commitment to entrepreneurial ventures (Foo, 2011; 

Welpe et al., 2012). Thus, Hayward et al. (2010) show that confidence is important for 

decisions of serial entrepreneurship; Welpe et al., (2012) conclude that fear reduces 

exploitation decisions whereas joy and anger increase such decisions; Hayton and Cholakova 

(2012) highlight the role of emotions for decision making concerning the pursuit of an idea, 

hypothesizing that positive affects help entrepreneurs to take in more information, remember 

it and combine it into novel and creative thinking. Breugst et al. (2012) and Author (ref.) turn 

to the decision-making power of employees and show in their respective studies how 

emotions displayed by the entrepreneur make the employees more or less inclined to commit 

themselves to an entrepreneurial venture or to be entrepreneurial. However, the question of 

how positive and negative emotions affect decision making, especially under conditions of 

uncertainty, remains, to a large extent, unresolved. For example, the propensity of a decision-

maker to continue a seemingly unsuccessful investment is a recognized decision bias 

(Brockner, 1992). 
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Studies have revealed that entrepreneurs are prone to numerous decision biases 

(Baron, 1998; Busenitz and Barney, 1997). An explanation for this decision behavior can be 

found in the role of entrepreneurial environments, characterized by information overload, 

high uncertainty or novelty, strong emotions, time pressure, and fatigue (Baron, 1998). Self-

justification theory shows that people in charge of investment decisions have a tendency to 

justify a failing course rather than interrupt it when they realize the upcoming financial 

setback (Ross and Staw, 1986). They simply seem to be more motivated to pursue their 

investments. If the entrepreneur continues to invest, such actions also show persistence and 

thereby strong leadership (Yukl, 2010). However, self-justification theory only provides a 

partial explanation of a complex phenomenon, and supplementary theories exist, e.g., 

prospect theory (Northcraft and Neale, 1986). 

Taking all these factors into account, it is reasonable to assume that entrepreneurs can 

be prone to persist in their investment behavior, and this propensity can be influenced by 

strong emotions. We aim to investigate an important and frequently occurring property of 

entrepreneurial decision-making behaviors in real life; it thus becomes imperative to turn to 

practitioner entrepreneurs in order to fully understand their decision-making practices under 

different levels of uncertainty. In this study, the owner-managers of SMEs are by definition 

considered entrepreneurs following a stream of research in the entrepreneurship field, which 

equates entrepreneurship with running an independent business (Davidsson, 2007).  

In this study we test emotions of challenge, hope, self-confidence, embarrassment, 

frustration, and strain, which have already demonstrated the ability to influence decision-

making, also in entrepreneurial settings. In Author et al.’s (ref.) study, top managers 

displayed frustration, self-confidence, and strain as having an impact on entrepreneurial 

behavior. Further, confidence is in focus of Hayward et al.’s (2010) study where it is defined 

as an emotionally-laden belief and Podoynitsyna et al. (2012) list challenge and hope as two 
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of sixteen relevant emotions in the risk perception of novice and serial entrepreneurs. The 

specific combination of the emotions in this study was evident in a longitudinal study of over 

twenty months as the most salient in strategic change processes and therefore deemed 

relevant for our experiment (Author ref). Most of these emotions fall under the category of 

so-called cognitive emotions (Michl et al., 2009) and we also rely on Lazarus’(1984; 1991a) 

argument of the bidirectional relationship between emotion and cognition. In this study we 

thus refer to both affective and cognitive emotions as defined by Cardon et al. (2012) and we 

define all of them as emotions.  

Emotions and propensity to invest 

Following the lead of Rafaeli and Sutton (1987), and Isen et al. (1987), we divide 

emotions into positive or negative for the purpose of our study. However, there is a need to 

be careful when dividing emotions into positive and negative in order to make sure that they 

are functionally treated the same (Gooty et al. (2009). So, for example, sadness may be 

positive in a cooperative crisis situation or in a situation with a greater amount of trust, 

whereas the same emotion may be negative in a competitive crisis situation or a situation 

characterized with more distrust (van Kleef et al., 2010). Our study is based on approach and 

avoidance emotions, affecting attitudes and behavior (Lazarus and Yochi Cohen-Charash, 

2001) in entrepreneurs’ decision whether to continue or discontinue an investment. In our 

study an emotion is positive when the entrepreneur perceives the situation as favorable and 

has a good feeling in general and therefore aims higher. Positive emotions also tend to make 

people more prone to creative thinking (Barbalet, 1996). In an underperforming situation, this 

would imply that the decision-maker appreciates the situation as surmountable and believes 

that the outcome is positive. Challenge, hope, and self-confidence are here labeled and tested 

as positive and they all indicate action since they engender the feeling that it will be right 

thing to do (cf. Groves et al., 2011). An emotion is negative when the individual is not certain 
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about his or her own capacity and is blurred or blocked by the emotion mentally; the emotion 

makes him or her avert to uncertainty (Dequech, 2000). Embarrassment, frustration, and 

strain are labeled and tested as negative emotions in this study. In Shaver et al. (1987), 

embarrassment and strain are grouped within the same main category of sadness, whereas 

frustration is placed within anger, all of these emotions supposedly leading to withdrawal or 

counterproductive work behavior (cf. Gooty et al., 2009). Further, in a study undertaken by 

Basch and Fisher (2000), frustration is grouped together with sadness and embarrassment and 

in a previous study concerning entrepreneurs’ emotional displays (Author, 2008), frustration 

was grouped with strain as a negative emotion in a conjoint experiment. 

Positive Emotions 

Self-confidence is an emotion that refers to a belief in oneself. The concept of ‘self’ 

stands for a reflection of what an individual thinks he or she is capable of (Pierce et al., 

1989). Confidence involves action and agency (Barbalet, 1996); self-confidence therefore 

involves self-projection that spurs the individual to action. According to Barbalet (1996), it 

“brings the future into the present by providing a sense of certainty to what is essentially 

unknowable so that assured action with regard to it may be engaged” (p. 81). For 

entrepreneurs, self-confidence makes them goal directed and keen to pursue highly-esteemed 

investments (cf. Snyder, 2002), as well as willing to face uncertainty (Dequech, 2000). When 

entrepreneurs feel self-confidence with respect to an underperforming investment, they 

believe that they are capable of turning it around, and achieving the desired goals.  

Hope involves goal achievement, agency, and pathways to one’s goals (Henry, 2004; 

Snyder, 1995). It is “an overall perception that goals can be met” (Henry, 2004, p. 385). In a 

similar way, more social in character, Averill et al. (1990) argue that hope is governed by a 

goal that is under control to a certain degree and is in between probability of attainment and 

in accordance with social acceptance. Entrepreneurs are thus positive about the probability of 
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reaching the goal in an underperforming situation, and the ways to reach it, regardless of the 

setback of having lost money initially. Higher levels of hope will lead entrepreneurs to 

perceive more control over the investment (Averill et al., 1990) and motivate them to persist 

(Anderson, 2003). 

Challenge is an action-motivating emotion that is energizing, where the individual 

perceives possible gains focusing on opportunities for success, personal growth, 

advancement, and social rewards (Henry, 2004; Lazarus, 1991b). Challenge indicates 

confidence to overcome hardship by making considerable amounts of effort (Skinner and 

Brewer, 2002). Author (ref.) empirically found challenge to be an emotion that matters for 

strategic leaders in order to face exciting or difficult tasks. For entrepreneurs, challenge thus 

involves readiness to act and to find new solutions in order to achieve a positive investment 

outcome. Entrepreneurs who are challenged by turning a failing investment around feel 

energized by their efforts – and are willing to put in high levels of effort – to avoid failure. In 

sum, it appears that entrepreneurs’ feelings of self-confidence, hope, and challenge may 

increase the propensity to continue with investment in a seemingly failing project.  

Thus, the following hypothesis was formulated:   

H1: The stronger the positive emotions ([a] self-confidence, [b] hope, [c] challenge) 

entrepreneurs feel in relation to a project, the higher is their propensity to continue 

investing in this project. 

Negative Emotions 

Frustration stems from the so-called basic emotion of anger (Ekman, 1992) and 

occurs when “an instigated goal-response (or predicted behavioral sequence) is interrupted or 

interdicted” (Fox and Spector, 1999, p. 916). Researchers consider frustration a dysfunctional 

emotion, often leading to stress (Hutri and Lindeman, 2002), and this has a negative influence 

on performance (McColl-Kennedy and Anderson, 2002). For entrepreneurs, this implies that 
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their frustration about an underperforming investment makes them prone to make a decision 

which is at the time the easiest ‘way out’. The frustration makes them avoid the situation and 

they therefore cut off an investment in order to get rid of the obstacles rather than face the 

possibility of more hindrances. Entrepreneurs feeling frustrated with respect to a failing 

investment perceive various obstacles blocking the advancement of that investment.  

Embarrassment is a preachment of etiquette (Darwin, 1872/1965) and since the 

prevailing discourse for entrepreneurs is to be successful, a failure is very likely to cause 

embarrassment. Embarrassment is the result of the threat a person feels with regard to his or 

her social identity and the negative feeling relating to a faux pas (Goffman, 1956). In a 

decision-making process, embarrassment probably has cognitive connotations where the 

decision-maker relates a possible failure to uneasiness in terms of losing self-esteem, concern 

for others’ evaluation, or lack of scripts for how to act. Embarrassment for entrepreneurs in 

decision-making when it comes to failing investments is an awkward feeling (Miller and 

Leary, 1992) and implies that they anticipate other people’s negative evaluation and they do 

not wish to lay bare their incompetence and face a possibly greater loss. Therefore, they cut 

off an investment instead of pursuing a lost cause. To the extent that the entrepreneurs believe 

that the investment will fail, they may feel embarrassment associated with numerous 

decisions to persist and the increasing costs of the failure when it eventually occurs. Thus, 

embarrassment becomes an avoidance emotion and makes entrepreneurs who feel 

embarrassment less likely to persist and invest further resources in a failing investment. 

The underpinning meaning of strain is embedded in emotions such as agony, 

suffering, anguish, despair, hopelessness, and the like (Shaver et al., 1987). Strain is an 

emotion that has a negative impact on a person’s well-being, leading to tension, fatigue, 

exhaustion, and in some cases mental illness (Karasek, 1979). Strain encompasses appraisal 

as well as coping (Lazarus, 1991b), i.e., strain is how the individual interprets the situation 
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and how s/he responds to it. Author (ref.) found that strain may make strategic leaders 

vulnerable and less impassioned about their strategic goal. Strain arises when what the 

entrepreneurs appraise severely thwarts or jeopardizes their goals and intentions. Strain is 

directed towards the situation of decision making and is therefore focused on this specific 

situation (cf. Parkinson et al., 1996). The decision-maker wants to get rid of the burden that 

the investment represents and therefore cuts off the investment. Entrepreneurs who feel strain 

are therefore more likely to terminate a failing investment. 

Taken together, we assume that entrepreneurs who feel frustration, embarrassment, 

and strain will not be prone to invest further resources into a failing project, and hence we 

hypothesize as follows:  

 H2: The stronger the negative emotions ([d] frustration, [e] embarrassment, [f] 

strain) entrepreneurs feel towards a project, the lower is their propensity to continue 

investing in the project. 

Uncertainty in investment decisions 

While we may assume that certain emotions might encourage and other emotions 

might discourage entrepreneurs in terms of persisting with a failing project, the effect of 

emotional outcomes on entrepreneurial persistence is unlikely to be equal in all decision 

situations. Although many of these factors (e.g., sunk costs, motivation, and social context) 

may interfere with the entrepreneurs’ considerations of emotions in their decisions to persist, 

we focus on the entrepreneurs’ willingness to continue to invest in an underperforming 

project. A considerable body of research has emphasized that dealing with uncertainty is 

central for entrepreneurial decision making (Herbert and Link, 1988; McMullen and 

Shepherd, 2006). 

Entrepreneurs will face higher levels of investment uncertainty when they have little 

information and knowledge about possible investment outcomes (cf. McMullen and 
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Shepherd, 2006). In these situations, the cognitive role of emotions associated with 

persistence appears particularly strong. First, according to the consequentialist perspective of 

behavioral decision making, individuals cognitively evaluate and compare potential decision 

outcomes and the probabilities of these outcomes, and then make their decisions based on 

that evaluation (Lucey and Dowling, 2005). With more information on potential decision 

outcomes and thus more decision cues available, however, decision-makers need to focus 

their limited attention on a few of those cues (Gifford, 1997; Kahneman et al., 1992). That is, 

when investment uncertainty is high and little information on investment outcomes is 

available, entrepreneurs can focus more of their attention on the cognitive evaluation of 

emotions. In this latter case, emotions will have a stronger impact on the entrepreneurs’ 

decisions. 

Second, the ‘risk-as-feelings’ perspective on decision making suggests that the 

cognitive evaluations of decision outcomes “have affective consequences, and feeling states 

also exert a reciprocal influence on cognitive evaluations” (Loewenstein et al., 2001, p. 270). 

For example, when entrepreneurs feel self-confidence in an underperforming project, they 

may experience feelings of self-confidence at the time of the evaluation of the decision 

situation. This enhanced belief in their abilities and competencies (Pierce et al., 1989) 

increases their willingness to face uncertainties associated with the outcomes of the 

investment (Dequech, 2000). In contrast, when entrepreneurs feel that persistence will be 

associated with high levels of strain, they may experience feelings of strain during their 

evaluations of investment outcomes. Since strain is often manifested in feelings of anxiety 

(Karasek, 1979), these entrepreneurs appear less willing to face the outcome uncertainties of 

the investment. It therefore appears that positive emotions associated with persistence 

enhance, while negative emotions diminish the entrepreneurs’ willingness to continue. In 

contrast, when the future trajectory of the investment is less uncertain and potential outcomes 
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and outcome probabilities are known, the effects that the entrepreneurs’ emotions have on 

their willingness to bear uncertainties become less prevalent.   

Bearing in mind the potential moderating role of uncertainty, we are able to derive the 

following hypotheses:  

H3: Uncertainty moderates the relationship between the positive emotions ([a] self-

confidence, [b] hope, [c] challenge) and the propensity to invest in such a way that 

the propensity to invest increases when the uncertainty associated with the project is 

high; the propensity to invest under the same emotions decreases when the 

uncertainty is low. 

H4: Uncertainty moderates the relationship between the negative emotions ([d] 

frustration, [e] embarrassment, [f] strain) and the propensity to invest in such a way 

that the propensity to invest decreases when the uncertainty associated with the 

project is high; the propensity to invest under the same emotions increases when the 

uncertainty is low. 

 
Figure 1 illustrates our proposed model graphically: 

----------------------------------- 
Insert Figure 1 about here 
----------------------------------- 
 

Research Method 

Research technique 

We used a metric conjoint experiment to collect data on 101 entrepreneurs’ 3,232 

decisions to persist with an investment. In conjoint experiments, individuals judge a number 

of hypothetical decision profiles. These profiles are based on a number of decision attributes, 

which are described by different levels (e.g., high and low) and represent the independent 

research variables (the decision represents the dependent variable). Conjoint studies have 

been applied widely in the fields of marketing, psychology, and strategic management (Green 
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et al., 2001), and also in the study of entrepreneurial displays and decision making (e.g., 

DeTienne et al., 2008; Author, ref.) and investment decisions (e.g., Shepherd and Zacharakis, 

1997). Moreover, conjoint analysis is considered a powerful tool in entrepreneurship research 

(Busenitz et al., 2003; Lohrke et al., 2010; Shepherd, 2011). Increasingly studies in the 

entrepreneurship domain are now performed using this technique (Lohrke et al., 2003), 

ranging from the investigation of research trends among entrepreneurship faculty (McMullen 

and Shepherd, 2006) to corporate entrepreneurship (Zampetakis and Moustakis, 2007), and to 

family firms (Shepherd and Zacharakis, 2000). 

As compared to post-hoc methods such as questionnaires, interviews or surveys, the 

advantage of conjoint studies is that individuals’ assessments are not biased due to their 

mistaken or missing introspection (Shepherd and Zacharakis, 1997) because this technique is 

specifically designed to capture participants’ ‘theories in use’ at the moment of making a 

decision (Busenitz et al., 2003; Lohrke et al., 2010). Moreover, metric conjoint analysis 

allows researchers to analyze interaction relationships between variables (Priem and 

Harrison, 1994) as we postulate them in Hypotheses 3 and 4. Another important feature of 

conjoint analysis is its high predictive power as far as the real choice behavior is concerned 

(Green and Srinivasan, 1990).  

Potential limitations of conjoint experiments relate to their face (or ecological) 

validity. For example, some have stated that participants may only take the attributes 

described in the scenarios as relevant for their assessments because those are part of the 

experimental task, and that the experimental design may be too abstract for individuals to 

perceive them as real-world situations (Shepherd and Zacharakis, 1997). The abstract nature 

of the scenarios may also result in lack of motivation in participants so that they withhold the 

cognitive efforts necessary to render their true judgments, and this in turn may question the 

reliability of data (Smith and Walker, 1993).   
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To counteract these limitations, we followed the recommendations of Karren and 

Barringer (2002) and a) included only emotions where strong theoretical argumentation 

suggests that they impact entrepreneurs’ persistence decisions, and b) asked individuals to 

self-report the importance of the described emotions for their decisions on a Likert-type scale 

from 1 (not important) to 7 (very important). Average responses were as follows: self-

confidence 6.1, hope 5.7, challenge 4.9, frustration 3.7, embarrassment 2.6, strain 3.7. In 

addition, we conducted a pilot study with a group of 15 entrepreneurs/owner-managers who 

helped us to improve our scenarios and also to confirm that our six emotions were relevant 

emotions during decision making. Thus we can state that all emotions have some self-

reported importance for entrepreneurs’ persistence decisions, and the study demonstrates high 

face validity, since all the emotions used as attributes in the conjoint analysis have been 

empirically validated. This manipulation is supported by the views of Hayton and Cholakova 

(2012) who posit that experimental manipulation of affect (emotions being recognized as 

affective states) among entrepreneurs can be particularly beneficial, since entrepreneurs 

might be more aware of their own affective states than others.   

The face validity of conjoint experiments was extensively studied and verified in the 

early days of the methodology (Hammond and Adelman, 1976), this being a prerequisite for 

their extensive use across disciplines over the last 30 years (Green et al., 2001). Finally, the 

face validity of our experiment was supported by positive comments from the entrepreneurs 

after the experiment, such as: “I wish I knew how emotions affect me;” “My sales people 

would benefit from doing this;” “Are there ever any decisions that are emotion-free?” “Yes, 

there is often a mix of emotions when I make my decisions.”  

Sample description and data collection 

Our sample frame was entrepreneurs from firms located in Southern Sweden in a 

region considered an entrepreneurial district (Wigren, 2003). We compiled a list of 284 
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companies from an official business register of manufacturing companies (except for 

agriculture and mining). We arranged this list in random order and started to call one firm 

after another until we reached a sample of 85 firms which agreed to participate in our study. 

In order to achieve this, we had to call 168 companies. In concentrating on one locality and 

on one industry we were able to eliminate as much unwanted heterogeneity of the sample as 

possible; thus our relatively homogeneous sample gave us the possibility to decrease variance 

and rule out alternative explanations unrelated to the theory in use (Davidsson, 2007).    

We scheduled personal meetings with the entrepreneurs from these firms, however 

three meetings were cancelled. Thus, our final sample of entrepreneurs was from 82 firms, 

representing a response rate of 49 percent (compared with, e.g., the response rate of 24 

percent in Choi and Shepherd, 2004); subsequent comparison of the final sample with the 

population did not reveal any non-response bias. Since 17 of these companies were managed 

by two or more owners, our final sample consisted of 101 entrepreneurs who participated in 

our study. The company visits were made by the authors between March and November 

2007. 

The sample size is fully comparable with other studies in entrepreneurship where 

conjoint analysis was used. According to Lohrke et al. (2010), in 16 studies performed 

between 1999 and 2008, the number of participants involved would range from 31 to 114 

(with the exceptional case of 300 alumni from an Australian university in Douglas and 

Shepherd, 2002). As far as the number of firms is concerned, our study is again fully 

comparable with similar conjoint-based studies such as those by Shepherd (1999; 66 VCs in 

47 firms), by Franke et al. (2008; 51 VCs from 26 firms), or by Author (2008; 91 employees 

from 31 firms).  

The youngest of the participants was 31 years old and the eldest was 70 years old, 

mean age being 50.1 years. Eight percent were female, 44 percent had senior high school 
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education, and 50 percent held a college or university degree. The most prominent areas of 

education were engineering (63 percent) and business administration (32 percent). On 

average, participants had held their current management positions for 11.4 years (SD=9.6) 

and 73 percent of the participants were CEOs. Their firms were on average 45.4 years old 

(SD=28.2) and had 44 employees (SD=46). Since the entrepreneurs in this study include 

owner-managers, it is not surprising that the average age is high. 

Research instrument, description of the decision situation, and variables  

At the meetings, participants were informed about the purpose of the study and given 

more detailed instructions on the experimental task. Participants were told to assume that they 

were acting under current economic conditions in Sweden in general (i.e., in times of 

prosperity in 2007) and in their own company’s environment in particular and to consider all 

other factors potentially influencing their decisions as constant across all profiles. 

Subsequently, they were provided with a general description of the decision situation. They 

were asked to imagine a situation in which their company had ‘has made a major investment 

(about two percent of the annual turnover) in a new project. As it turns out there is a need to 

contribute at least 15 percent of the invested sum’; this description indicates that (a) the 

project has been on-going for some time and sunk costs have occurred, and (b) that it will fail 

if the investment is not substantially increased. Thus, it describes a typical situation where 

decision-makers may persist with their commitment to a failing course of action (e.g., 

Garland, 1990). Participants were then given a more detailed description of the decision 

attributes and their levels (see below), followed by the decision profiles which were presented 

as a list of emotions and perceived outcome uncertainty associated with the project. The 

reference to persistence vs. withdrawal was to be made to the decision outcome in relation to 

the investment. Likewise, the reference to a ‘failing investment’ should refer to the current 

status, not the final outcome. They were asked to read the scenario and to position themselves 
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in terms of the feeling of the emotion which they would ascribe themselves. It is possible for 

experienced entrepreneurs to relate to situations they have experienced before since emotions, 

once experienced, become part of a cognitive schema and may be retrieved on cue, such as in 

suggested scenarios (cf. Glaser, 1984).The researcher checked that all profiles were 

completed before ending the experiment. 

The dependent variable of our study was the entrepreneur’s propensity to allocate 

further resources to the described investment. A similar dependent variable analyzing the 

allocation of resources has previously been used in experimental studies on escalating 

commitment and persistence in underperforming investments (Sabherwal et al., 2003). We 

asked entrepreneurs to assess their willingness to allocate further resources to the investment 

on a seven-point Likert-type scale anchored by the end points ‘completely willing to cut off 

the investment’ and ‘completely willing to continue the investment’. 

The independent variables in our experiment were described by seven attributes, each 

of which comprised two levels. These attributes were split among six intended to describe the 

experienced emotions of the entrepreneur (self-confidence, hope, challenge, frustration, 

embarrassment, strain), one describing the uncertainty of project outcomes. In the scenarios, 

experience of emotions was described as either strong or weak, whereas uncertainty was 

described as either high or low, all in line with their definitions. To specify the level of 

independent variables (conjoint attributes) as high and low is a common technique in conjoint 

analysis, one which is often utilized in entrepreneurship research (cf. Green and Srinivasan, 

1990; Lohrke et al., 2010; McMullen and Shepherd, 2006). 

 Self-confidence was described as ‘The project makes me feel certain that it will turn 

out well and that I will have the ability to manage it’ (cf. Barbalet, 1996). Hope was 

described as ‘The project makes me feel that the goals will finally be met’ (Henry, 2004). 

Challenge was described as ‘The project makes me feel energized and it offers future 
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opportunities for success, rewards, and personal growth’ (Lazarus, 1991b). Frustration was 

described as ‘The project makes me feel upset and annoyed because something is interrupting 

the progress of the investment’ (cf. Fox and Spector, 1999), indicating that obstacles will 

continue to occur during the future development path of the project in the case of persistence. 

Embarrassment was described as ‘The project makes me feel that I will likely “lose face”’ 

(cf. Goffman, 1956). Strain was described as ‘The project makes me feel worried, nervous, 

exhausted, depressed and/or sleep badly because of its high demands’ (cf. Karasek, 1979), 

implying that demands and experienced levels of strain will continue to be high if the 

investment is continued. Finally, high uncertainty was described as ‘Projections are 

contradictory and hard to interpret and the opinions in the management group are divided. 

You do not really know what the possible outcomes of the investment are’, whereas low 

uncertainty was described as ‘Projections are consistent and simple to interpret and the 

opinions in the management group are unanimous. You know what the possible outcomes of 

the investment are’. These descriptions are in line with the classification of entrepreneurial 

opportunities by level of uncertainty (Sarasvathy et al., 2003), ranging from ultimate 

uncertainty (cf. Knight, 1921; outcomes are unknowable) to low uncertainty (cf. Knight, 

outcome, supply and demand are known and can be calculated).  

Experimental design 

Since each scenario in our experiment includes seven attributes with two levels each, 

27=128 attribute combinations are possible. The evaluation of 128 scenarios would be a time-

consuming task for practitioners and can lead to informational overload, thus decreasing 

motivation to reveal participants’ true preferences (Green and Srinivasan, 1990; Lohrke et al., 

2010). To counteract these negative effects, and consistent with most conjoint studies, we 

used an orthogonal factorial design (Hahn and Shapiro, 1966; Sichtmann et al., 2010) to 

reduce the number of attribute combinations. This resulted in 16 different profiles. The 
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orthogonal design ensured that the correlations of attributes were zero and multicollinearity 

was eliminated (Huber, 1987); we thus omit a correlation table. Our fractional factorial 

design confounded main effects and all two-way interactions of most interest (involving 

investment uncertainty) with other two-way and higher order interactions which made it 

unlikely that the latter would bias our results (Louviere, 1988). 

We followed Karren and Barringer (2002) and tested for reliability of answers by 

replicating profiles and performing test-retest checks. Full replication of all 16 attribute 

combinations resulted in 32 profiles. Since the order of profiles and attributes may affect the 

results of conjoint experiments, we randomly assigned the 32 profiles as well as the attributes 

in two ways each, which yielded four versions of our experiment. These were then randomly 

distributed among participants. Consistent with other studies (Orme et al., 1997), we found 

no significant difference across versions and conclude that order effects had little impact on 

our results. 

Finally, we included a ‘practice’ profile as a first evaluation task in order to make 

participants familiar with the decision situation (Shepherd and Zacharakis, 1997). This profile 

was excluded from the statistical analysis. Our final experimental design thus consisted of 33 

profiles. 

Results 

Our statistical analysis draws on 32 decisions from 101 individuals, thus yielding a 

total of 3,232 data points. Calculation of Pearson correlations between tests and retest 

revealed that 79 percent of participants answered reliably (p<0.05) and that the mean test-

retest correlation was 0.63, which is consistent with other published studies (Choi and 

Shepherd, 2005). Further 82 percent of individual decision models were statistically 

significant with a mean R2 of 0.75, again similar to published work (Choi and Shepherd, 
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2005). Thus, participating entrepreneurs consistently and reliably performed their 

experimental task. 

It is important to note that the 3,232 data points of our study are not independent of 

each other since each set of 32 observations is nested within an individual entrepreneur. The 

appropriate statistical method to deal with nested data is Hierarchical Linear Modeling 

(HLM). In contrast to OLS regression techniques, HLM accommodates autocorrelation and 

the potential heteroskedasticity of data (Hofmann 1997). In experimental research, HLM 

separates variance at the decision level from variance at the individual level, and it is 

therefore the state-of-the-art statistical method to evaluate experimental data where more than 

one decision per individual is analyzed (e.g. Author ref.; Hitt et al., 2004). Table 1 presents 

our results. 

------------------------------------ 

Insert Table 1 about here 

---------------------------------- 

The results in Table 1 show that all anticipated emotions have a direct effect on the 

entrepreneurs’ decision to persist with a seemingly failing project. That is, the entrepreneurs’ 

willingness to continue their investment increases with stronger feelings of (a) self-

confidence, (b) hope, and (c) challenge, and decreases with stronger feelings of (d) 

frustration, (e) embarrassment and (f) strain. In terms of our hypotheses, H1a–c and H2d–e 

receive support. 

However, our theory also suggested that the impact of entrepreneurs’ emotions on 

their persistence would be moderated by the outcome uncertainty of the project. Thus, our 

model also included interactions between the emotion variables and investment uncertainty in 

explaining the decision to persist or not. Table 1 shows that five out of six interactions are 
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significant (p<0.05), that is, uncertainty moderates the influence of all emotions, except 

frustration, on the decision to persist. Thus, Hypothesis 4d is not supported. 

In order to gain a better understanding of the interactions between investment 

uncertainty and (a) self-confidence, (b) hope, (c) challenge, (e) embarrassment, and (f) strain 

in entrepreneurs’ decision policies to persist with a failing investment, as illustrated in Figure 

2, we plot these emotions against entrepreneurs’ decision to persist with their investment (y-

axis), and we draw separate lines for high and low investment uncertainty. 

----------------------------------- 

Insert Figure 2 about here 

----------------------------------- 

Figures 2A–C illustrate that, based on their decision policy, entrepreneurs are more 

prone to continue investment when they experience (a) self-confidence, (b) hope, and (c) 

challenge; the higher the level of uncertainty, the higher the positive influence of positive 

emotions on entrepreneurs’ decisions to continue with their investments. Low uncertainty 

demonstrates a weaker relationship between emotions and propensity to invest. The nature of 

these significant interactions provides support for Hypotheses 3a, 3b, and 3c. Interestingly, 

Figure 2E illustrates that entrepreneurs are less prone to invest when they feel 

embarrassment, and that this relationship is reversed. In other words, the effect of 

embarrassment becomes more pronounced under low uncertainty compared to situations of 

high uncertainty, which is opposite to Hypothesis 4e. We will discuss this unexpected finding 

in the following section. Finally, Figure 2F shows that entrepreneurs are less prone to invest 

when they experience strain, and that the propensity decreases under high uncertainty 

compared to situations of low uncertainty. This finding is in line with Hypothesis 4f. 
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Discussion, Implications and Future research 

This paper set out to hypothesize whether emotions matter to entrepreneurs in terms 

of investing in an underperforming project. In conclusion, it is possible to say that 

entrepreneurs when making reinvestment decisions are strongly affected by various emotions, 

some of which can lead to unwillingness to discontinue the investments. More precisely, 

entrepreneurs are more willing to continue their investment the more self-confidence, hope, 

and challenge they feel; conversely, the stronger the feelings of frustration, embarrassment 

and strain, the less inclined are they to continue with an investment. This may be an intuitive 

conclusion, and it confirms that emotions do indeed play a role for entrepreneurs in decision 

making where previous research has shown that people rely on emotions when they meet 

hindrances in decision-making situations (Damasio, 1994; Dane and Pratt, 2007; Foo, 2011), 

in risk decision situations (Podoynitsyna et al., 2012), and as an enhancer for taking decisions 

(Hayward et al., 2010; Podoynitsyna et al., 2012; Welpe et al., 2012), leading to higher 

creativity (Zhou and George, 2003).  

Emotions and uncertainty 

The present study deepens our understanding regarding interactions between emotions 

and uncertainty. Uncertainty seems to be a powerful moderator in the relationship between 

emotions and propensity to continue investment in a seemingly failing project; all emotions, 

except frustration, are affected by the level of uncertainty. Entrepreneurs who experience 

self-confidence, hope, and challenge become significantly more prone to continue investment 

under conditions of high uncertainty compared to low uncertainty levels. On the other hand, 

entrepreneurs who experience strain become increasingly willing to discontinue investment 

under high levels of uncertainty. Relatively little research is available on entrepreneurial 

reinvestment decisions toward failing investments. In an early study, McCarthy et al. (1993) 

found that entrepreneurs are more likely to expand their businesses as a reaction to negative 
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feedback from the market when they are also founders of their firm, indicating that high 

levels of responsibility foster persistence. We can conclude that decision making under high 

levels of uncertainty is indeed different from decision making in more certain environments 

and tasks; this ought to be borne in mind, especially when providing normative advice for 

entrepreneurs.  

Second, the contingency perspective of our study enabled us to extend the 

entrepreneurial emotions literature by identifying conditions under which emotions are more 

or less influential in the entrepreneurial decision-making process, and actually pose as 

cognitive elements. Current models usually assume that emotions are influential, but have not 

gone into detail concerning when their effect impacts the entrepreneurs’ decisions more or 

less strongly. For instance, the aforementioned studies by Baron (2008) and Cardon et al. 

(2005) focus their attention on the direct effects of emotions on decision outcomes, or they 

use the entrepreneur’s experienced emotions as a moderator impacting the effect of other 

decision cues on decision outcomes. For the particular case of emotions, our study suggests 

that emotional effects may themselves depend on the context of the decision – in our study 

the outcome uncertainty of a project. It is likely that other environmental factors may also 

influence the extent to which entrepreneurs rely on emotional cues vis a vis other decision 

cues. For example, Baron (2008) suggests that positive emotions “may contribute to capacity 

for responding effectively in dynamic environments” (, p. 334), indicating that the impact of 

positive emotions on entrepreneurial decision making and success is contingent on 

environmental dynamism. As Author (ref.) suggests, the strong influence of positive 

emotions could be the way for decision-makers to cope with the situation’s uncertainty, i.e., 

to function successfully under conditions which are typical for entrepreneurs.  

Strain affects the propensity to invest to a high degree such that the propensity to 

invest decreases the higher the uncertainty. This is an important contribution to the literature 
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on the consequences of stress. Professionals of this study seem to be able to respect this 

emotion in their decision-making process. It may be that seniority makes them capable of 

balancing linear (analytical) and nonlinear (emotional) thinking, relying on their intuition (cf. 

Groves et al., 2011).   

Moreover, strong empirical evidence suggests that emotions are able to direct the 

decision-makers’ attention to crucial pieces of information, facilitate learning from the 

decision-makers’ own experience or the experience of others, as well as speed up memory 

processes (Miramatsu and Hanoch, 2005). Thus, emotions of hope, self-confidence, and 

challenge can trigger positive memories of successful investments in entrepreneurs who have 

already experienced such conditions. And, vice versa, emotions of strain and embarrassment 

can trigger negative memories of failed investments.  

To understand the role of their emotions in investment decisions under different levels 

of uncertainty may help entrepreneurs to improve the quality of their decision making. 

Emotions can explain, partly, why entrepreneurs persist with some underperforming projects, 

but not others, since uncertainty seems to be a powerful moderating variable in the decision-

making process. Further, different emotions play a different role which has practical 

implications. Practitioners who feel hope, challenge, and self-confidence demonstrate an 

increased propensity to invest when uncertainty is high, which, in our opinion, is a good sign 

in general. Without people taking such decisions, we would probably miss out on great 

opportunities. For these reasons, it can also be argued that it is not desirable to computerize 

all decision making.  

Embarrassment and escalation theory 

An important conclusion can be drawn from the correlation between the emotion of 

embarrassment and unwillingness to discontinue investment. We consider this behavior 

similar to the escalation of commitment and believe that our focus on emotions constitutes a 
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contribution to the general literature on escalating commitment. While a few authors mention 

that escalation impacts the emotional state of decision-makers (Zeelenberg et al., 2002), only 

recently has the role of emotions in escalation situations been analyzed in more detail. In our 

study we can see that embarrassment would make entrepreneurs prone to discontinue 

investment; however, entrepreneurs become more prone to stop investing under low levels of 

uncertainty, and less prone to discontinue under high uncertainty levels. Our explanation is 

that a lower level of uncertainty implies that the outcome could be calculated with a certain 

precision; under such conditions we can presume that the decision-makers will apportion 

blame to themselves should the investment fail and, in order to avoid further embarrassment, 

they would rather discontinue investment. On the other hand, making decisions under high 

uncertainty implies a possibility of failure, which can be perceived as causing less 

embarrassment.  

The propensity of entrepreneurs to discontinue investment when feeling embarrassed 

(especially under low levels of uncertainty) runs quite to the contrary to the arguments of 

self-justification theory (Ross and Staw, 1986), when decision-makers keep escalating their 

commitment to the failing course of action to avoid the embarrassment of admitting that the 

initial decision was wrong. Apparently, the entrepreneurial context and the strong sense of 

responsibility for one’s company together prompt entrepreneurs to behave quite differently 

compared to decision-makers in large organizations where the escalation of commitment has 

predominantly been studied. If there is no one else to be accountable to, the entrepreneur does 

not have to justify a (dis)continuation. A parallel can be drawn with a study concerning 

businesses that are owner-managed; in the context in which the companies of this study 

operate, it has been established that the ownership logic (Author, ref.) does not allow for 

crusades which might jeopardize the firm’s existence. This finding represents an interesting 

theoretical contribution. 
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Future research directions 

We may compare entrepreneurs’ behavior in our study to the escalation of 

commitment, but we also show that such emotions are prior to, or at least simultaneous with, 

decision making. This calls for future research on the emotionalizing process in decision 

making. Further, as Wong et al. (2006) point out, entrepreneurs try to avoid negative 

emotions. This is also the tendency we see in this study, namely that strain and 

embarrassment lead entrepreneurs to discontinue investment in order to eliminate such 

negative feelings. Such a parallel also draws our attention to the complexity of emotions: do 

entrepreneurs, prior to or after, separate emotions from the decision to continue an 

underperforming project – and is it possible to separate them? Future studies can try to 

understand this relationship and how it affects entrepreneurs from a long-term perspective. 

Finally, all the emotions in this study are cognitive in nature, i.e., based on reflection and 

evaluation (Scherer, 2005) and the positive emotions are also action-oriented (Barbalet, 1996; 

Henry, 2004). A future research agenda is encouraged to take more aesthetic emotions 

(Lazarus, 1991b) into account.   

A question that remains unanswered by the present study is whether making emotion-

based decisions can be considered an adequate decision behavior. Simon (1982) pointed out 

that emotions represent an integral part of bounded rationality and play a significant role in 

choice behavior. Hammond et al. (1987) further developed this assumption, i.e., no decision 

is good or bad per se, but can be adequate or inadequate depending on the correspondence 

between the decision-making mode and the situation’s cognitive properties. Thus, conditions 

of uncertainty would call for the use of heuristics in order for a decision to be adequate. 

However, the ability to match the decision-making mode with the situation’s demand is a 

property of expert decision-makers (Hammond et al., 1987). Expert entrepreneurs possess 

this ability (Author, ref.); that is why we strongly believe that emotion-based decisions 
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should not be regarded as inappropriate and inadequate. Entrepreneurs are notorious action-

takers (Sarasvathy, 2001); thus, if they possess expert decision-making skills, it is quite 

logical to assume that they are able to make adequate heuristic- or emotion-based decisions in 

accordance with the situation’s cognitive nature. These arguments find support in Dew et 

al.’s (2009) study which investigated the role of heuristics, such as the affordable loss 

principle, in entrepreneurial action. According to the authors, the use of heuristics may lead 

to successful outcomes in strategic entrepreneurial decisions.  

The scope of our research is limited by the number of potential decision cues that we 

could include in the decision scenarios. We focused on a limited number of emotions, and 

also on one specific moderating factor that impacts the effect of these emotions on the 

investment decision. Future research may use a design similar to that of our study to 

investigate other moderating factors that impact persistence, or researchers may draw on 

other methodological approaches such as policy capturing, which allow for the investigation 

of more decision cues in parallel, albeit at the expense of other methodological limitations 

(see Priem and Harrison, 1994). Future research can build on our study and investigate the 

impact of emotions on different steps of the entrepreneurial process, for example opportunity 

search and recognition, and entrepreneurial success. 

Although the cultural impact of emotions has not been the main focus of this study, it 

should be noted here that emotions are culturally embedded and influenced by societal and 

organizational norms and values as well as by political and socio-economic differences 

(Moïsi, 2009). Given that this study took place in a Swedish context, the emotions here may 

be less valid in another cultural context. 

Finally, a limitation of this study relates to the issue of defining emotions. Critics 

could argue that we label emotions as a mix of emotion, cognition, affect and mood (Gooty et 

al., 2009). Although we admit that clarity in constructs is important (cf. Suddaby, 2010), we 
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decided to follow Cardon et al.’s (2012) definition of entrepreneurial emotions for this study. 

Future studies may refine emotions into a more fine-grained construct and test them for 

possible differences in outcome. 
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