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ABSTRACT 

Audit firms and financial statement auditors are charged with the responsibility to provide a 

reliable opinion about the fairness and accuracy of their client’s financial statements. However, 

the past years’ inspections by audit regulators have identified many shortcomings that may 

reduce the quality of their work, and thus the reliability of issued auditor reports. It is likely that 

many of such problems arise because auditors make errors during their work. As such, it is no 

surprise that several related professional bodies and audit firms state that audit quality may be 

improved by stimulating learning from errors. Accordingly, this dissertation explores how audit 

firms can support learning from errors in order to stimulate the quality of work done. 

Research in auditing and other research domains identifies various factors that may 

influence learning from errors that may be divided in three main categories: error characteristics 

(e.g., error consequences, error type), mental processes (e.g., cognition, emotions), and work 

conditions (e.g., culture, time pressure). Also, research in auditing suggests that an open error 

management climate (EMC), which stimulates learning from all errors and avoids resulting 

punishment, may be a valuable tool for stimulating learning from errors. This leads to three 

empirical studies examining the central research question of how auditors make sense of and 

learn from their own errors. More specifically, this dissertation explores how the error 

characteristics, mental processes, and work conditions affect auditors’ learning from errors, and 

whether firms should use an open EMC to amplify learning from errors through these factors.  

The first study uses a qualitative (interviews) approach while the latter two studies are 

quantitative (experiment, experiential survey) in nature. All data used for this dissertation have 

been collected through the participation of practicing auditors. On the whole, all three studies 

show that auditors predominantly learn from errors when the associated consequences are 

relatively large as opposed to relatively small. Further, results of the studies suggest that strong 

negative emotions and high time pressure may serve as barriers towards learning from errors, 

while relatively low levels of these factors act as drivers rather than barriers towards learning 

from errors. Finally, results demonstrate that an audit firm’s EMC can be effective in enhancing 

learning from errors when error consequences are large and time pressure is high.  

These findings contribute to the literature that considers learning in audit firms. While 

previous research shows that auditors develop their professional knowledge and skills during 

the review process, performance evaluations, formal mentoring, and training sessions, this 

dissertation sheds light on how auditors may improve the quality of their work by learning from 

errors. Besides the theoretical contribution, this dissertation’s results show that auditors and 
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audit firms would benefit from developing an EMC that stimulates learning from all errors 

regardless the circumstances. To this end, implications are formulated that provide guidance to 

how audit firms, individual auditors and regulatory oversight can contribute to the development 

of such an EMC.  
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SAMENVATTING 

Accountantsorganisaties en controlerende accountants hebben de verantwoordelijkheid om een 

betrouwbaar oordeel te geven over de eerlijkheid en nauwkeurigheid van de financiële 

documenten van hun cliënten. De afgelopen jaren hebben inspecties door toezichthouders 

echter veel tekortkomingen aan het licht gebracht die de kwaliteit -en daarmee 

betrouwbaarheid- van uitgebrachte controleverklaringen kunnen verminderen. Het is 

waarschijnlijk dat veel van zulke problemen ontstaan doordat accountants fouten maken tijdens 

hun werk. Het is daarom geen verrassing dat verschillende beroepsorganisaties en 

accountantsorganisaties stellen dat de kwaliteit van controlewerkzaamheden kan worden 

verbeterd door het leren van fouten te stimuleren. In overeenstemming hiermee wordt in dit 

proefschrift onderzocht hoe accountantsorganisaties het leren van fouten kunnen ondersteunen 

om de kwaliteit van uitgevoerde werkzaamheden te verhogen.  

Onderzoek op het gebied van accounting en andere onderzoeksdomeinen identificeert 

verschillende factoren die het leren van fouten kunnen beïnvloeden. Deze kunnen worden 

onderverdeeld in drie hoofdcategorieën: kenmerken van fouten (bv., gevolgen van fouten en 

type fouten), mentale processen (bv., bijvoorbeeld cognitie en emoties) en werkomstandigheden 

(bv., cultuur en tijdsdruk). Verder suggereert onderzoek dat een “open” foutenklimaat, waarin 

leren van alle fouten wordt gestimuleerd en bestraffing voor het maken van fouten wordt 

vermeden, een waardevol instrument kan zijn om het leren van fouten te stimuleren. Dit leidt 

tot drie empirische studies waarin de centrale onderzoeksvraag wordt onderzocht hoe 

accountants zingeven aan fouten en ervan leren. Meer specifiek wordt in dit proefschrift 

onderzocht wat voor invloed de kenmerken van fouten, mentale processen en 

werkomstandigheden hebben op het leren van fouten door accountants, en of 

accountantsorganisaties een open foutenklimaat kunnen gebruiken om het leren van fouten te 

stimuleren onder invloed van de hiervoor genoemde factoren. 

De eerste studie maakt gebruik van een kwalitatieve (interviews) benadering, terwijl de 

laatste twee studies kwantitatief (experiment, survey) van aard zijn. Alle data die is gebruikt 

voor deze dissertatie is tot stand gekomen door deelname van praktiserende accountants. Over 

het geheel genomen laten alle drie de onderzoeken zien dat accountants voornamelijk leren van 

fouten wanneer de gevolgen van fouten relatief groot zijn in plaats van relatief klein. Verder 

suggereren de resultaten van de studies dat sterke negatieve emoties en hoge tijdsdruk kunnen 

fungeren als barrières voor het leren van fouten, terwijl relatief lage niveaus van deze factoren 

eerder als drijfveren dan barrières voor het leren van fouten werken. Tot slot tonen de resultaten 
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aan dat een het foutenklimaat van een accountantsorganisatie effectief kan zijn om het leren 

van fouten te stimuleren wanneer de gevolgen van fouten relatief groot zijn en de tijdsdruk 

relatief hoog is. 

Deze bevindingen dragen bij aan de literatuur over leren in accountantsorganisaties. 

Hoewel eerder onderzoek aantoont dat accountants hun professionele kennis en vaardigheden 

ontwikkelen tijdens beoordelingsprocessen (bv., interne review, jaarevaluatie), formele 

mentoring en trainingssessies, laat dit proefschrift zien hoe accountants de kwaliteit van hun 

werk kunnen verbeteren door het leren van fouten. Naast de theoretische bijdrage laten de 

resultaten van deze dissertatie zien dat accountants en accountantsorganisaties er baat bij 

zouden hebben om een foutenklimaat te ontwikkelen dat het leren van alle fouten stimuleert 

ongeacht de omstandigheden. Hiertoe worden implicaties geformuleerd die richting geven aan 

hoe accountantsorganisaties, individuele accountants en toezichthouders kunnen bijdragen aan 

de ontwikkeling van een dergelijk foutenklimaat. 
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1.1 INTRODUCTION 

1.1.1 Motivation of the dissertation 

Audit firms and their auditors are charged with the responsibility of providing an opinion about 

the fairness of their clients’ financial statements. They therefore play a vital role in building 

trust and confidence in the financial markets. However, inspection reports from regulatory audit 

oversight bodies have identified a multitude of shortcomings that may adversely affect the 

quality of their work (e.g., PCAOB 2017; AFM 2014, 2017). Many of such problems may be 

caused by auditor errors, which are defined as unintentional but potentially avoidable deviations 

from plans and goals (Van Dyck, Frese, Baer, & Sonnentag 2005; Zapf, Brodbeck, Frese, Peters 

& Prümper 1992; Reason 1990). The NBA Future Accountancy Profession Working Group 

(2014, 2018) addresses this issue by calling audit firms to stimulate learning from errors.1 Audit 

firms’ own transparency reports provide similar directions for improving the quality of their 

work. For instance, KPMG (2020) states that audit firms need to use failures as opportunities 

for improvement by learning from the underlying cause. Also, Agnes Koops-Aukes (2020), 

member of the Board of Directors at PwC The Netherlands, emphasized during the radio 

broadcast “Spraakmakers” that audit firms should stimulate the quality of their work by creating 

an environment in which errors are openly discussed in order to enhance learning.  

Research in organizational psychology shows that learning from errors may have positive 

implications for audit quality. For instance, learning from errors potentially leads to long-term 

benefits because it ensures that the same errors do not repeat (Argyris 1992; Van Dyck et al. 

2005; Zhao 2011) and enables better management of unexpected changes and complexities 

(Weick & Sutcliffe 2001). Taken together, such beneficial effects may stimulate organizational 

performance (Van Dyck 2005; Argyris 1992), and hence also audit quality. Learning from 

errors can occur at the individual and at the team- and organizational level. In this dissertation, 

learning from errors at the individual level is defined as the process through which purposeful 

reflection on errors leads to analysis that results in insights that can be used to improve future 

behavior or decision making (Zhao 2011). Learning at the team- and organizational level 

consists of the same elements, except that errors are shared in order to enable joint in addition 

to individual analysis of errors (Van Dyck et al. 2005).  

                                                
1 Nederlandse beroepsorganisatie voor Accountants (NBA) (or in English: Royal Netherlands Institute of 
Chartered Accountants) 
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This dissertation focuses on all levels of learning and investigates how auditors make sense 

of errors in the audit environment (Chapter 2), how auditors’ learning from errors can be 

stimulated in a performance evaluation setting (Chapter 3), and how auditors’ learning from 

errors may be enhanced under the influence of learning barriers (Chapter 4).  

The dominant focus in audit practice has been on preventing as many errors as possible by 

implementing formal structures and procedures such as standardizations of processes, working 

manuals, and checklists (Dowling & Leech 2014; Seckler, Gronewold, & Reihlen 2017). 

Additionally, audit firms use the internal review process to quickly identify and correct as many 

errors as possible (Owhoso, Messier, & Lynch 2015; Ramsay 1994). However, while a 

literature review by Dierynck, Kadous, and Peters (2019) has established that auditors develop 

their professional knowledge during the review process (e.g., Andiola & Bedard 2018), 

performance evaluations (e.g., Harding & Trotman 2009), formal mentoring (e.g., Viator & 

Pasewark 2005), and training sessions (e.g., Che, Langli, & Svanström 2018), to the best of my 

knowledge there are no studies in the audit setting that consider whether and how auditors learn 

from errors. However, extant research in other fields such as organizational psychology 

provides knowledge that can be used to increase understanding about influential factors on 

learning from errors, which may not be directly generalizable to the audit setting because of its 

own typical characteristics. Overall, it may be said that research investigating auditors’ learning 

from errors may benefit from existing insights in other settings. 

1.1.2 Focus of the dissertation 

This dissertation focuses on three categories of factors that may affect learning from errors, as 

identified by research in auditing and other research domains (e.g., organizational behavior): 

error characteristics (e.g., error consequences, error type), mental processes, (e.g., cognition, 

emotions) and work conditions (e.g., culture, time pressure). Figure 1 at the end of this chapter 

presents an overview of all factors that are studied in this dissertation. First, certain error 

characteristics such as error consequences and error type may influence the likelihood that 

organizational members learn from errors. For instance, prior research shows that 

organizational members learn more from errors when the consequences are larger (Homsma et 

al. 2009), but tend to ignore the same errors when the consequences are smaller (Cannon & 

Edmondson 2005). Further, previous auditing research differentiates between two error types: 

mechanical errors (relatively simple and easy to identify) and conceptual errors (relatively 

complex and hard to identify) (Ramsay 1994; Owhoso, Messier, Lynch 2002; Gronewold, 
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Gold, Salterio 2013; Gold, Gronewold, Salterio 2014). While both error types offer learning 

potential, Gold et al. (2014) suggest that auditors may underestimate learning opportunities 

from errors when they are of a mechanical nature. Chapters 3 and 4 of this dissertation focus 

on effects of error consequences on learning from errors, while chapter 4 also examines effects 

of error type on learning from errors.  

Second, mental processes such as cognition and emotions may also be influential factors 

to organizational members’ tendency to learn from errors. From a cognitive perspective, 

learning will only occur when errors lead to new interpretations of actions and events that 

stimulate individuals to change their range of potential behaviors (Catino & Patriotta 2013; 

Huber 1991). In other words, individuals need to become aware that they made an error that 

requires learning in order to make sure the error does not repeat in the future. Next, because 

people do not like to make errors, being confronted with errors can cause strong negative 

emotions (Zhao 2011; Rausch, Seifried, Harteis 2017). As such, it is not surprising that studies 

in organizational behavior demonstrate that emotions related to errors potentially affect 

individuals’ tendency to engage in learning from their errors (Rausch et al. 2017; Zhao & 

Olivera 2006). Chapters 2 and 4 investigate how emotions related to errors influence learning 

form errors, while chapter 2 additionally examines effects of cognition on learning from errors.  

Finally, work conditions such as culture and time pressure may also affect auditors’ 

tendency to learn from errors. Culture entails the entire set of values, symbols, and practices 

that organizational members share regarding appropriate thinking (Schein 2010), and may 

influence learning behavior in organizations through shared expectations and common 

assumptions (Chatman & O’Reilly 2016; Andiola, Downey, & Westermann 2020). Further, 

auditors frequently experience time pressure, which may hinder learning from errors because it 

impairs individuals’ ability to make a correct assessment of the situation (Kruglanski & Webster 

1996; Zhao & Olivera 2006). Chapter 2 of this dissertation investigates effects of culture on 

learning from errors, while Chapter 4 examines effects of time pressure on auditors’ learning 

from errors.  

Importantly, this dissertation examines whether and how error management climate 

(EMC) may be used by audit firms to amplify opportunities to learn from errors. EMC is “the 

set of shared beliefs, norms, and common practices regarding the management of discovered 

errors in an organization” that originates from the entirety of responses to previously occurred 

errors by upper management (e.g., managers, partners, managing partners) (Van Dyck et al. 

2005; Gold, Gronewold, & Salterio, 2014). According to the literature, EMC ranges between 

two extremes: a relatively more blame EMC in which errors are not tolerated and frequently 
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lead to punishment, leaving less room for learning, versus a relatively more open EMC in which 

organizations and teams accept the occurrence of errors, as long as learning occurs, and the 

same errors are not repeated (Gold et al. 2014).2 

Previous research in auditing demonstrates that an open EMC can be used to stimulate 

auditors’ willingness to share errors after discovering them (Gold et al. 2014; Gronewold et al. 

2013). In addition, Gronewold and Donle (2011) show that an audit firm’s EMC affects 

auditors’ predispositions towards their own and others’ errors (the degree to which auditors feel 

responsible for errors and act accordingly). As such, EMC may be a promising tool for audit 

firms to enhance learning under the influence of the previously discussed factors on learning 

from errors. This dissertation examines such effects in Chapters 3 and 4. 

The next section presents the conceptual framework of the dissertation. First, the concept 

of errors will be defined. This is followed by a discussion of error characteristics, perceptions 

of errors, mental processes, and work conditions. The section then concludes with a description 

of the error management literature.  

1.2 CONCEPTUAL FRAMEWORK 

1.2.1 Defining errors 

In this dissertation errors are defined as unintentional deviations from actions such as the 

implementation of a predetermined plan, adequate processing of information and an appropriate 

application of knowledge that result in non-attainment of goals (Van Dyck et al. 2005; Frese & 

Zapf 1994; Zapf, Brodbeck, Frese, Peters, & Prümper 1992). This definition entails three main 

components: (1) errors can only appear in goal-oriented action, (2) they result in the non-

attainment of goals, and (3) they are potentially avoidable (Frese & Zapf 1994). 

To illustrate, individuals’ actions may be considered as errors when they result in the non-

achievement of predetermined goals, while achieving these goals was the intention, and the 

error is the factor that caused deviation from these goals (Dimitrova 2014). For example, 

individuals do not commit an error when they accidentally press keys on a keyboard, as this 

action is not intentional. Further, actions may only be labeled as errors when individuals had 

(at least some) control over the situation, as opposed to instances where non-attainment of goals 

                                                
2 Further, it is important to notice that there is some overlap between EMC and (the previously discussed) culture 
because both constructs relate to social norms and shared meanings in the work environment and are both 
internalized through interaction with group members (Kuenzi & Schminke 2009). However, there are also a 
number of fundamental differences between these constructs. For instance, a climate comprises observable, 
constantly developing situational constructs that are relatively easy to change, while a culture is not observable, 
stable, embedded in social systems and relatively hard to change (Andiola, Downey, & Westermann 2020; Alberti, 
Bedard, Bik & Vanstraelen 2020). Thus, culture and EMC can also be considered as separate constructs. 
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is caused by unforeseeable circumstances (Zapf et al. 1992). Finally, the unintentional nature 

of errors is also an effective way of distinguishing errors from violations, which are intentional 

deviations from norms, standards, practices, and recommendations (Van Dyck et al. 2005).  

1.2.2 Error characteristics 

Organizations aiming to learn from errors should have an interest in creating awareness that not 

errors themselves are minor or severe, but rather the consequences of the same errors vary in 

intensity depending on the situation in which they occur (Van Dyck 2009; Homsma et al. 2009). 

For example, an auditor can carry out an analytical procedure incorrectly by applying an 

improper parameter which would lead to a false interpretation of the outcome. In one scenario, 

this error could have small consequences, while in another scenario, this error could lead to a 

failure to identify a material misstatement in the client’s financial statements. This example 

illustrates the importance of differentiating between errors and their consequences, because 

failing to learn from errors because they initially cause minor consequences, may cause them 

to repeat over time with potentially more serious consequences the next time they occur (Van 

Dyck et al. 2005).  

Prior research in organizational behavior shows that predominantly errors associated with 

large consequences lead to learning, because these are the cases in which the existing state of 

affairs is challenged (Levitt & March 1988; Sitkin 1992). At the same time, organizational 

members frequently fail to learn from errors when the consequences are relatively small 

because they are perceived to be isolated anomalies that are unlikely to affect the future state 

of affairs (Baumerd & Starbucks 2005; Cannon & Edmondson 2005). As such, errors’ 

consequences seem to be an influential factor for learning from errors, which ideally should not 

be the case since this may cause many errors to be ignored. Chapters 3 and 4 of this dissertation 

investigate effects of error consequences on auditors’ learning from errors. 

Further, previous research in auditing distinguishes between two types of errors: 

conceptual and mechanical (Gold et al. 2014; Gronewold et al. 2014; Owhoso, Messier, & 

Lynch 2002; Ramsay 1994). Conceptual errors are relatively complex and subjective and are 

therefore less verifiable errors that typically relate to significant matters and the overall 

adequacy of audit work (Ramsay 1994). For instance, in case an auditor uses a sampling 

technique without projecting the error to the population, this can be classified as a conceptual 

error (Gold et al. 2014). The main challenge for individuals that engage in learning from 

conceptual errors is that they have to deal with a substantial demand for information processing 

capabilities (Embrey 2005; Reason 1990). On the contrary, mechanical errors are skill-based 
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errors that are more verifiable, relatively simple and less subjective (Ramsay 1994). For 

instance, when an auditor commits an arithmetic error during an analytical procedure, this can 

be classified as a mechanical error (Gold et al. 2014). The main challenge for individuals that 

engage in learning from mechanical errors is that they typically need to overcome routine 

activities (repetitive behavior that has been carried out many times before) that automatically 

take over when familiar tasks are performed in an unfamiliar context (Embrey 2005; Reason 

1990). 

The manner in which auditors respond to their errors, at least in part, depends on whether 

the error type is conceptual or mechanical (Gronewold et al. 2013). First, auditors may perceive 

conceptual errors as indicators that they lack the required competence for their current range of 

responsibilities (Tan & Jamal 2006). In such instances, auditors are likely to utilize impression 

and reputation management in order to make certain that others view them as competent 

(Gibbins & Trotman 2002; Tan & Jamal 2006; Gronewold et al. 2013). On the one hand, 

learning from the underlying cause of the conceptual errors is an effective means in doing so 

because it enables individuals to improve the quality of their work by revising their knowledge 

and skills (Keith & Frese 2005). Second, mechanical errors can be easily rationalized away 

because they do not arise from conscious decisions but from well-practiced routines (Reason 

1997; Embrey 2005), and because even the most competent auditors are likely to commit 

mechanical errors under the influence of engagement-related pressures such as program 

structure and time constrains (Gronewold et al. 2013).  

Concluding, individuals’ perception of error type may influence learning behavior. 

However, to date there is no evidence on how differences in error consequences and error type 

affect auditors’ learning from errors. This dissertation will examine the former in Chapters 3 

and 4 and the latter in Chapter 4.  

1.2.3 Mental processes 

Cognition can be viewed as the mental process responsible for acquiring knowledge and 

comprehension about incidents, including elements such as awareness, perception, memory, 

reasoning, and judgment (Catino & Patriotta 2013), and stimulates individuals to engage in the 

required search and information processing to realize that there is a mismatch between initial 

intentions and resulting consequences (March 1994; Lipshitz & Barak 1995; Argyris & Schön 

1996). As such, cognition is important for learning from errors because it is the process by 

which individuals become aware that new insights are required to deal with the error and 

associated consequences. Hence, cognition may be an influential factor for learning from errors.  
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Next, organizational members ideally would consider errors as moments of reflection that 

offer practical insights about their performance that can be utilized to increase the quality of 

their future work (Schley & Van Woerkom 2014). Nonetheless, because errors frequently lead 

to negative emotions such as shame, guilt, embarrassment, nervousness, disappointment, 

unhappiness, anger and fear, such positive potential is oftentimes not exploited (Frese & Keith 

2015; Rausch 2012; Rybowiak et al. 1999). According to the literature on emotion regulation 

and coping, individuals regulate such emotions through problem-focused coping (identifying 

and solving the problem that caused the negative emotions) and emotion-focused coping 

(dealing with the direct needs of negative emotions by directing attention away from the error 

situation) (Gross 1998; Tulis, Steuer, & Dresel  2016). These strategies may hold implications 

for learning, because individuals that experience such emotions may delay or even omit 

problem-focused coping in order to find relief through emotion-focused coping (Gross 1998; 

Tulis et al. 2016).  

On the one hand, the learning and training literature support this line of reasoning by stating 

that negative emotions cause individuals to reallocate their cognitive resources from on-task 

activities (such as learning from errors) to off-task activities (withdrawing from the task by 

doing away with the error) (e.g., Kanfer & Ackerman 1989; Ilgen & Davis 2000). On the other 

hand, in case individuals succeed in finding relief from such emotional states, they may adopt 

a more accepting view of errors, which in turn results in a stronger motivation to learn from the 

identified errors (Frese & Keith 2015; Van Dyck et al. 2005; Tulis et al. 2016; Heimbeck, Frese, 

Sonnentag, & Keith 2003). Together, these literature streams suggest that error-related 

emotions may influence auditors’ tendency to learn from their errors.  

Concluding, it is not yet known how cognition and emotions affect auditors’ learning from 

errors. This dissertation studies such effects of cognition in Chapter 2 and of emotions in 

Chapter 4.  

1.2.4 Work conditions 

Culture involves values, beliefs and symbols that organizational members share about 

appropriate behaviors (Schein 2010; Alberti et al. 2020).  As such, culture may be regarded as 

a set of guidelines that provides context and meaning to the way members consciously and 

unconsciously think and behave (Schein 1985). A literature review by Andiola, Downey, & 

Westermann (2020) that examines culture in audit firms adopted the following definition by 

Schein (1985): “[A] pattern of basic assumptions invented, discovered or developed by a given 

group as it learns to cope with its problems of external adaptation and internal integrations that 
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has worked well enough to be considered valid, and therefore, to be taught to new members as 

the correct way to perceive, think, and feel in relation to those problems.” Further, Erhart, 

Schneider, and Macey (2014) argue that an organization’s culture is symbolic, stable, subjective 

and commonly expressed through tradition. Based on the foregoing, I argue that auditors may 

deal with their errors on the basis of assumptions that consciously or unconsciously cause them 

to have certain perceptions, feelings, and thinking. Hence, an audit firm’s culture may influence 

the way in which auditors deal with errors (Andiola, Downey, & Westermann 2020), and 

potentially also their learning behavior. However, research has yet to investigate how culture 

in audit firms may affect auditors’ learning from errors.  

Further, audit work in audit firms is typically characterized by high time pressure 

(Robertson 2007; Pierce & Sweeney 2004), which arises from two main sources: time deadline 

pressure and time budget pressure (Margheim, Kelley, & Pattison 2005). Time deadline 

pressure relates to designated points in time by which audit engagement or audit procedures 

must be finalized (DeZoort & Lord 1997; Margheim et al. 2005), while time budget pressure 

relates to work conditions in which audit engagements or audit procedures must be completed 

in a scarce number of hours (Margheim et al. 2005). Auditors commonly face pressure to hold 

on to time deadline and budget pressure because of the cyclical nature of audit work (Margheim, 

Kelley, & Pattison 1999, 2005). In addition, because audit engagements become more 

profitable when fewer budgeted hours are spent on the work required to arrive at a well-founded 

auditors’ opinion (McNair 1991; Otley & Pierce 1996), it is not surprising that auditors perceive 

relatively high time pressure as a prevalent characteristic of their work (DeZoort & Lord 1997; 

Pierce & Sweeney 2005). 

Literature in organizational behavior and psychology demonstrates that contextual factors 

that cause time pressure potentially impair learning from errors in multiple ways (Zhao & 

Olivera 2006; Homsma et al. 2009; Putz, Schilling, Kluge, Stangenberg 2012). First, research 

indicates that when organizational members attribute errors to external causes that are perceived 

to be uncontrollable, such as time pressure, they will be unlikely to recognize such 

circumstances as a good opportunity to learn from their errors (Putz et al. 2012; Kruglanski & 

Webster 1996). Further, time pressure may cause organizational members to adopt information 

processing strategies that impair their cognitive capability (Zhao & Olivera 2006), which is a 

crucial element of learning from errors (Gottfredson 1997; Reason 1990). For example, Ford, 

Schmitt, Scheitman, Hults, and Doherty (1989) demonstrate that time pressure causes 

individuals to reduce the number of hypotheses they generate or ignore competing hypotheses 

about the cause of the errors. This finding is important, because research in the audit setting 
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indicates that auditors also deal with time pressure by simplifying the situation through filtering 

for relevant information (Choo 1995; Glover 1997). Taken together, the above suggests that 

time pressure may affect auditors’ learning from errors. In addition, while extant research shows 

that time pressure has an inverted U-shaped relationship with auditor performance (e.g., 

McDaniel 1990), there are no insights about similar effects for the relationship with learning 

from errors. Hence, this dissertation assumes a linear relationship between time pressure and 

learning from errors, as discussed in greater detail in Chapter 4. 

In conclusion, effects of culture and time pressure on learning from errors remain to be 

investigated in the audit setting. This dissertation examines effects of culture on learning from 

errors in Chapter 2 and effects of time pressure on learning from errors in Chapter 4.  

1.2.5 Error management 

Research on error management originates in the literature on computer skills training and 

software design (Frese 1991; Frese, Bodbeck, Heinbokel, Mooser, Schleiffenbaum, & 

Thiemann 1991). These studies investigated and found that trainees who received error training 

were able to develop better and more complete cognitive models of tasks than their error-free 

training counterparts. Frustrations that were associated with committing errors were reduced by 

including simple heuristics during the training such as “I have made an error, great!” (Dimitrova 

2014).  

Next, Frese and Zapf (1994) expanded the field of research by developing an error 

taxonomy, as well as a first conceptualization of the application of error prevention and error 

management. This work subsequently led to many new research questions about the topic of 

error management (e.g., is error prevention or error management better for organizational 

performance? How may these error-handling strategies overlap and interact?). Since then, most 

research on error management has been on the individual level, but also effects on the team- 

and organizational level have been investigated (Dimitrova 2014).  

Error management research at the individual level shows that, when compared to error 

prevention, error management leads to better performance (e.g., Bell & Kozlowski 2008; Frese 

et al. 1991), lower frustration (e.g., Frese et al. 1991; Nordstrom, Wendland, Williams 1998), 

increased emotional control (e.g., Keith & Frese 2005), and higher motivation and self-efficacy 

(e.g., Bell & Kozlowski 2008; Dimitrova 2014). At the group level, research demonstrates that 

teams of nurses with the most error reports were the best performing teams, because errors are 

discovered and corrected more quickly and nurses learn more from errors than teams with lower 

reporting of errors (Edmondson 1996). In other words, errors are better managed. In addition, 
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Hofmann and Mark (2006) show that an error management climate in medical teams leads to a 

greater employee and patient satisfaction. Research at the organizational level shows that 

organizations utilizing error management are associated with higher levels of learning potential 

(e.g., Frese 1995), better firm performance (Van Dyck et al. 2005), and even innovation 

(Edmondson 1999), compared to organizations with a dominant focus on error prevention. In 

the next section I will provide an overview of error management research in auditing. 

1.2.6 Error management in audit firms 

In auditing, a number of survey and experimental studies have examined auditors’ responses to 

variations in the error management climate (EMC). As previously discussed, EMC consists of 

the beliefs and norms that are expressed through a set of common practices that are typically 

used by organizational members to deal with errors (Van Dyck et al. 2005), and can be 

characterized by two extremes on a continuum ranging from blame to open (Gronewold & 

Donle 2011). In a blame EMC, organizational members are typically penalized for making 

errors, while learning potential is often ignored. As opposed to an open EMC, in which learning 

of all errors is stimulated and punishment is minimized as long as individuals do not repeat the 

same errors (Gold et al. 2014; Gronewold et al.2013).  

Gronewold and Donle (2011) were the first to investigate how EMC relates to auditors’ 

predispositions towards the handling of their own and clients’ errors (the degree to which 

auditors feel responsible for errors and act accordingly). In their survey study, the researchers 

find that an audit firm’s EMC directly affects auditors’ predispositions toward their own errors, 

which in turn affects auditors’ predispositions toward their clients’ errors. Similarly, a survey 

study by Zhao, Emby, and Sieweke (2019) examines whether audit seniors’ discussing their 

own experiences with making and dealing with errors (modeling fallibility) affects audit 

juniors’ thinking about and sharing of errors. The results demonstrate a positive direct 

relationship between audit seniors’ modeling fallibility and juniors’ responses, which is 

positively mediated by error-related self-efficacy.  

Further, Stefaniak and Robertson (2010) investigate experimentally how the effect of error 

significance and superiors’ historical reactions – which are behaviors that contribute to an audit 

firm’s EMC- to shared errors influence auditors’ willingness to report errors. They found that 

when superiors exert positive reactions to share errors the overall willingness to reporting errors 

increases. And that in contract, negative reactions by the superior lead to a lower willingness 

of auditors to report errors that are regarded to be insignificant. Two other experimental studies 

in auditing investigate how differences in EMC affect auditor’s willingness to report errors and 
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how the former may interact with the error type and error originator. Both experiments find that 

auditors in an open EMC are relatively more likely report conceptual and mechanical errors 

depending on the situation errors (Gold, Gronewold, & Salterio 2014; Gronewold, Gold, 

Salterio 2013).  

Finally, Seckler, Gronewold, and Reihlen (2017) conducted an interview study and assess 

how, at the audit team level, organizational structures and human factors interact and influence 

the management of errors. They established a multi-level error management model which 

highlights the importance of combining error prevention with resilience (“an organization’s 

ability to maintain a positive adjustment or to bounce back” (Goodman, Ramanujam, Carroll, 

Edmondson, Hofmann, & Sutcliffe 2011, p. 162). However, to date, there are no studies that 

show how EMC directly or indirectly affects auditors’ learning from errors. Chapters 3 and 4 

of this dissertation examine how EMC may influence auditors’ learning from errors.  

While, as evidenced by the above summary, there already is some understanding of how 

auditors deal with errors, there also remain many questions to be answered. For instance, 

relatively little is known about the circumstances under which error characteristics, mental 

processes, and work conditions act as barriers or drivers for learning from errors in audit firms. 

Also, while research demonstrates that EMC can affect auditors sharing and attitudes towards 

errors, it is not yet known how the interaction between the aforementioned categories of factors 

and EMC influences auditors’ learning from errors. In the following section I will propose some 

related research questions that are addressed with the studies in this dissertation. 

1.3 OVERVIEW OF THE DISSERTATION 

As previously discussed, the error management literature illustrates several benefits for audit 

firms in stimulating learning from errors. For instance, learning could potentially help auditors 

reduce the number of errors, help audit firms to develop a more open and attractive work 

environment, and improve the overall quality of work. However, many questions remain to be 

answered, such as how do auditors in audit firms deal with errors? And how does that affect 

learning at the individual and team- and organization level? And which potentially influential 

barriers and drivers play a role during this process? The overarching research question 

examined in this thesis is the following:  

“How do auditors in audit firms make sense of and learn from their own errors?” 

In Chapter 2, my coauthors and I use a qualitative approach to examine how auditors and 

audit firms deal with errors in their daily practice. Sensemaking is used as the overarching 

theoretical lens to explain how auditors and audit firms “make sense” of errors and in turn 
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respond by learning (or not). For this purpose, this study adapts a theoretical model by Catino 

and Patriotta (2013) where sensemaking is the interplay of error cognition, emotions, and 

culture. Error cognition can be understood as the actions taken to apprehend and analyze the 

nature of identified errors. Emotions involve the psychological effects caused by errors in 

individuals. Culture comprises the way in which organizational members typically view and 

respond to errors. The research question is “How do the sensemaking processes of error 

cognition, emotions, and error culture along with the tenets of error management affect the 

ways in which auditors learn from errors?” 

Unique interview data with practicing auditors at multiple ranks who work for several Big 

4 and non-Big 4 audit firms indicates that auditors recognize the importance of communicating 

about errors. However, in practice, examples of communication and sharing of errors are scarce 

and auditors make insufficient distinction between errors and related concepts (e.g., 

consequences and violations). Further, organizational barriers such as negative emotions and 

excessive error prevention reduce openness and consequential learning from errors. These 

results imply that audit firms should consider implementing sensemaking processes and error 

management practices that enhance learning from errors in order to achieve beneficial effects 

for learning from errors and, ultimately, audit quality.  

In Chapter 3, I examine how error management climate (EMC) and error consequences 

influence the behavior of auditors during performance evaluations of subordinates (superior 

auditors) that made an error during their work. I predict that an open EMC stimulates learning 

from errors and minimizes punishment, while at the other extreme a blame EMC will lead to a 

focus on punishment of errors without considering their learning potential. I also predict that 

auditors during performance evaluations will increase their focus on learning and/or 

punishment when the consequences of the subordinate’s errors are large as opposed to small. 

Finally, I argue and predict that audit firms may use an open EMC as an effective tool to 

stimulate learning from errors that with both small and large consequences while avoiding 

punishment.  

An experiment with practicing audit seniors who work for a Big 4 audit firm indicates that 

superiors indeed gear their performance evaluations more towards learning when the error 

consequences are large as opposed to small. More specifically, additional analysis demonstrates 

that this effect is driven primarily by superiors’ relatively high tendency to share their 

subordinates’ errors with the team for further analysis when errors consequences are large 

versus small. However, the analysis does not provide evidence for the other predictions. This 

study contributes to the literature about error reporting (e.g., Stefaniak & Robertson 2010; Gold 
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et al. 2014; Gronewold et al. 2013; Gronewold & Donle 2011), by demonstrating that the 

intensity of error consequences is an influential factor for superiors’ decisions to share 

identified errors to improve the quality of work done. This result suggests that errors with 

relatively small consequences may frequently be ignored, thereby neglecting the opportunity to 

learn from such instances, which causes potentially detrimental consequences for audit quality 

in the long run.  

In Chapter 4, my coauthors and I use an experiential survey to examine whether and how 

potential learning barriers in audit firms reduce individual auditors’ learning from errors and if 

an audit firm’s EMC can be used to enhance learning from errors. As discussed, extant research 

suggests that relatively small error consequences (e.g., Cannon & Edmondson 2005), 

mechanical as opposed to conceptual errors (e.g., Owhoso, Messier, Lynch 2002), relatively 

strong negative emotions (e.g., Zhao 2011) and higher time pressure (e.g., Pierce & Sweeney 

2004) may be particularly powerful learning barriers in audit firms. However, an EMC that is 

geared more towards the “open” extreme may reduce the negative effects of these learning 

barriers. 

Survey responses from practicing auditors at multiple ranks who work for multiple Dutch 

audit firms indicate that smaller error consequences and mechanical errors indeed serve as 

barriers towards individual auditor learning. However, in contrast to our predictions, stronger 

negative emotions and higher time pressure function as drivers rather than barriers towards 

learning from errors. Further, an open EMC enhances the positive relationships between error 

consequences and learning from errors and time pressure and learning from errors. This study 

makes several contributions to the literature. First, different research streams show that 

variations in error consequences affect error reporting (Stefaniak & Robertson 2010), error type 

is associated with auditors’ error detection effectiveness (Owhoso, Messier, & Lynch 2002; 

Ramsay 1994), negative emotions affect auditors’ error communication (Zhao, Emby, & 

Sieweke 2019), and that time pressure is related to auditors’ judgment performance (Choo 

1995; Glover 1997; Low & Tan 2011). The findings of this study show that all of these factors 

may also serve as barriers or drivers towards learning from errors. Second, while previous 

research found relationships between EMC and auditors’ propensity to share errors (Gronewold 

et al. 2013; Gold et al. 2014) and auditors’ attitudes towards learning from errors (Gronewold 

& Donle 2011), this study demonstrates that EMC may affect relationships between potential 

barriers and drivers for learning from errors. The overall conceptual framework of this 

dissertation is presented in Figure 1.1. 
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FIGURE 1.1 

Conceptual framework 
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CHAPTER TWO1 

Making Sense and Learning from Errors in the Auditing Environment  
 

Abstract: Auditor errors are of concern since they reflect deviations from expectations, plans 
or goals and can thereby potentially impair audit quality. Audit firms have powerful 
mechanisms in place to prevent errors from occurring, such as the review process. However, 
all errors cannot be prevented; thus, it is important to make sense of errors — i.e., identify, 
analyze, and learn from errors — to prevent them from re-occurring. The overriding research 
question we address is: how do the sensemaking processes of error cognition, emotions, and 
culture along with the tenets of error management affect the ways in which auditors learn from 
errors? We integrate the sensemaking framework advanced by Catino and Patriotta (2013) 
along with the tenets from error management. Our analysis of 22 semi-structured interviews 
with auditors at multiple ranks reveals that auditors recognize the importance of openness; in 
practice, however, communication and sharing of errors is rare and there is an inadequate 
understanding of what constitutes an error. Further, several organizational barriers limit 
openness and consequential learning from errors such as the negative emotions associated with 
errors, organizational factors (e.g., excessive focus on error prevention), and the looming 
presence of audit regulatory oversight.  
 
Keywords: auditor errors; learning from errors; sensemaking; error management; cognition; 

emotions; culture 
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2.1 INTRODUCTION 

Recent accounting scandals have exacerbated the pressure on audit firms to continuously 

improve audit quality. Also, regulatory concerns and initiatives, such as the emergence of 

oversight body inspections, have been primarily geared toward reducing the occurrence of 

auditor errors or deficiencies (e.g., PCAOB 2017; AFM 2014 2017). We define an error as an 

unintended, potentially avoidable deviation from plans or goals (Hofmann and Frese 2011). An 

example of an auditor error is the unintentional misapplication of a sampling technique, 

potentially leading to insufficient audit evidence.2 Auditor errors such as this one may have 

detrimental consequences for audit quality. Thus, not surprisingly, audit firms have adopted 

numerous mechanisms in practice to prevent auditor errors, such as detailed audit manuals, 

checklists, and automation of processes (Dowling and Leech 2014). Similarly, audit firms have 

powerful procedures in place to detect errors and ensure they are corrected before the issuance 

of the audit opinion. For instance, the review process focuses on the identification and 

correction of errors (Rich, Solomon, and Trotman 1997a; Libby and Trotman 1993; Trotman 

1985).3  

While errors are commonly viewed as an inherently negative occurrence, it is important to 

recognize that despite rigorous prevention, detection, and correction measures, humans 

inherently make errors and, thus, all errors cannot be eliminated (Reason 1997). Importantly, 

though, there is also increasing awareness of the potential long-term positive consequences of 

errors as powerful opportunities for learning and improving processes to ultimately prevent the 

same error from re-occurring – a feedback loop called “secondary error prevention” (Frese 

1991, 1995; Reason 1997; Van Dyck, Frese, Baer, and Sonnentag 2005).4 In other words, if 

auditors, audit teams, and audit firms learn from errors, then the occurrence of such errors can 

be turned into positive long-term outcomes (most notably, preventing them from re-occurring).  

                                                
2 In contrast to many studies in the auditing domain, the focus of the current research is not on financial statement 
errors (made by the client), but rather on errors committed by auditors during or subsequent to the audit process. 
We focus on errors that are detected by internal processes in the audit firm (e.g., informal communications between 
colleagues) or formal mechanisms (e.g., the review process), as well as errors identified by regulatory inspections. 
As we will show, the main focus of this study is on how errors are dealt with after they have been detected, rather 
than the manner in which they are revealed.  
3 The review process also likely prevents errors with the preparer being aware that his/her audit work will 
subsequently be examined (Tan 1995). However, the literature also finds that the preparer may utilize the review 
process to stylize the working papers to persuade the reviewer of the quality of the work done. This effort may 
have the offsetting effect of seeking to conceal errors (Rich, Solomon, and Trotman 1997b). 
4 Errors can also be the basis for innovation (Sitkin 1996; Frese and Keith 2015). While the topic of innovation is 
beyond the scope of the current study, to illustrate, think of the invention of penicillin, post-it notes, or the 
pacemaker, which were all the consequence of errors made by scientists. 
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The purpose of the current study is to examine how auditors’ sensemaking of errors (e.g., 

Maitlis, Vogus, and Lawrence 2013; Gephart, Topal, and Zhang 2010) through cognition, 

emotions, and culture affect learning from errors in the audit environment. Although there is no 

universally accepted definition of sensemaking, the following view is particularly relevant to 

our study:  

A process, prompted by violated expectations, that involves attending to and bracketing 

cues in the environment, creating intersubjective meaning through cycles of 

interpretation and action, and thereby enacting a more ordered environment from 

which further cues can be drawn. (Maitlis and Christianson 2014, p. 67) 

Consistent with this view, sensemaking is the overarching theoretical lens to explain how 

organizational members “make sense” of errors, and in turn respond by learning (or not 

learning) from errors. We adapt a theoretical model advanced by Catino and Patriotta (2013) 

where sensemaking of errors is the interplay of cognition, emotions, and culture, and integrate 

this model with the tenets of error management. Cognition involves actions taken to understand 

and analyze the nature of an error, while emotions involve the psychological effects of an error 

(e.g., fear, anxiety, guilt). Culture relates to how the organizational and professional 

environment views and responds to errors. Based on the model by Catino and Patriotta (2013), 

these three factors “interact through sensemaking processes that inform the construction of 

errors and affect learning outcomes” (p. 439). In this vein, we view learning from errors as the 

integrated actions of sharing errors (openness), analyzing errors, and learning from errors to 

prevent them from re-occurring. Our overriding research question is: How do the sensemaking 

processes of error cognition, emotions, and culture along with the tenets of error management 

affect the ways in which auditors learn from errors?  

We draw on insights from the error management literature which directly examines how 

particular organizational practices, behaviors and climates achieve positive error consequences, 

including learning from errors through sharing and analyzing errors (e.g., Van Dyck et al., 

2005). Previous auditing studies have shown that an open (versus blame) error management 

climate is associated with feeling more responsible for errors (Gronewold & Donle 2011), a 

greater willingness to report mechanical errors (Gold, Gronewold, and Salterio 2014), and an 

increase of learning behaviors after errors have occurred (Grohnert, Meuwissen, and Gijselaers 

2017). Seckler, Gronewold, and Reihlen (2017) develop a multi-level error management model 

(individual, audit team, and audit firm) that demonstrates the value of error prevention and error 

resilience (“an organization’s ability to maintain a positive adjustment or to bounce back” 
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(Goodman et al. 2011, 162). Consistent with these studies, the potential benefits of error 

management are important for the long-term and sustainable improvement of audit quality 

through learning. By integrating a sensemaking framework along with the tenets of error 

management the current study takes a more global view of the process and barriers that affect 

how auditors learn from errors.  

To address our research question we conducted semi-structured, in-depth interviews in 

2014 with 22 auditors of different ranks from audit firms of varying size. First, our findings 

with regard to error cognition suggest that formal mechanisms (e.g., the review process) create 

awareness of errors, but occurrences of more spontaneous awareness mechanisms (e.g., 

informal meetings among peers) are less commonly mentioned, as a result of which important 

opportunities for learning are forgone. Also, auditors struggle with distinguishing errors from 

violations in their sensemaking, and they tend to have a dominant focus on errors with large 

consequences, limiting learning opportunities for errors with minor consequences.5 Second, 

with respect to emotions, we find that particularly higher-ranked auditors experience a 

multitude of negative emotions (e.g., embarrassment, shame, and fear) when confronted with 

errors, further limiting the potential for recognizing errors as a learning opportunity. Third, in 

terms of error culture, while auditors recognize the importance of openness about errors and 

some organizational attempts are made to stimulate openness (meetings, training sessions), 

openness in actual practice is limited.6 Organizational and cultural practices related to 

performance evaluations, sanctioning, reputation damage and potentially excessive error 

prevention negatively affect auditors’ sensemaking of errors such that they are seen as 

predominantly negative, serving as a barrier to learning. We further observe that while auditors 

engage in analysis of errors in the context of performance evaluations, in the context of 

performance evaluations these are predominantly analyzed with the goal of defending one’s 

actions rather than for purposes of learning. Finally, regulatory oversight appears to have led to 

a heightened emphasis on compliance and fear of sanctions, indirectly reducing the extent to 

which auditors view errors as a learning opportunity. 

                                                
5 As will be described more fully in the next section, it is important that organizational members have an adequate 
understanding of the error concept to maximize learning outcomes. Errors are deviations from expectations that 
are unintentional, while violations are intentional. Consequences are the magnitude of the effect of an error, 
ranging from small to large. Error consequences should not have an impact on the extent to which organizational 
members learn from errors. 
6 We acknowledge that after we conducted our study, the Dutch professional institute (The Royal Netherlands 
Institute of Chartered Accountants; NBA) encouraged auditing firms to promote a “learning organization with an 
‘open’ culture where errors can be openly discussed” (NBA 2019), albeit without giving explicit directions on how 
to accomplish this goal. 
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The findings have a number of significant implications for practice and future research. To 

achieve the potential benefits of learning from errors in enhancing audit quality, auditing firms 

should consider practices that consider sensemaking processes and error management practices 

that enhance learning from errors. For instance, firms may avoid an over-focus on error 

prevention with the development of a firm culture that recognizes errors are to be expected, 

shared, and analyzed to avoid them from being repeated. Further, recognition by auditors of the 

differences between errors and related concepts needs to be achieved. Finally, future research 

is needed to examine the efficacy of ways to mitigate barriers in practice in attaining effective 

error management practices in the audit profession.  

The next section presents the theoretical background for our study beginning with 

consideration of the relationship between sensemaking, the error management literature, and 

auditor errors. The major elements of our theoretical framework (Exhibit 2.1) are then 

identified, concluding with our overriding research question. The following sections present the 

method, findings, and discussion and conclusions, including the study’s implications.  

2.2 THEORETICAL BACKGROUND 

We define an error as an unintended, potentially avoidable deviation from plans or goals. 

According to Hofmann and Frese (2011), this definition entails a few key notions. First, it 

presumes goal-oriented action and the deviation from the goal as a result of the action. Second, 

the deviation is unintended (as it would otherwise be classified as a violation). Third, an error 

can be caused by different mechanisms, and the error-management literature has developed 

many taxonomies of errors, probably the most prominent being the one advanced by Reason 

(1990). In the beginning of the results section, we provide an overview of the most important 

error types that auditors identified during our interviews. 

Errors naturally evoke sensemaking efforts (Maitlis and Christianson 2014). Specifically, 

the occurrence of errors leads to questions of “what is going on?” and “why did this happen?” 

As such, sensemaking is an important precursor to learning. That is, it is the process in which 

experiences that deviate from expectations or plans are initially identified and analyzed to 

determine appropriate action(s) to take (Maitlis et al. 2013; Gephart et al. 2010). Learning 

results in undertaking behavior that either seeks to reinforce positive outcomes or avoid 

negative outcomes. 

2.2.1 A Sensemaking Framework for Learning from Errors  

The theoretical framework we employ for our study is presented in Exhibit 2.1. Our framework 

is an adaptation of a sensemaking and learning model developed by Catino and Patriotta (2013), 
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which we complement with tenets and practices identified in the error management literature 

(Frese 1991; Van Dyck et al. 2005; Hofmann and Frese 2011).  

The context for the Catino and Patriotta (2013) study is airline pilot errors. Their model 

focuses on three overriding constructs that affect learning from errors:  

Cognition: The mental processes involved in gaining knowledge and comprehension, 

including aspects such as awareness, perception, reasoning, memory and judgment. 

 

Emotions: Fairly brief but intense experiences elicited by a particular target or cause, 

which include physiological reactions and action sequences. 

 

Culture: The set of norms, values, and beliefs shared by a particular group, with an 

emphasis on attitudes towards errors. 

Cognition, emotions, and culture interact through sensemaking processes that affect the 

acceptance and analysis of errors thereby resulting in learning outcomes. We extend the model 

of Catino and Patriotta (2013) by drawing on fundamental tenets from the error management 

literature that are particularly relevant for the constructs of cognition and culture. Error 

management is grounded in the organizational behavior domain and the seminal works include 

Frese (1991), Hofmann and Frese (2011), and Van Dyck et al. (2005). As we will discuss in 

more detail, organizations with an error management culture stimulate proper recognition of 

and adequate dealing with errors, rather than confusing errors with violations and focusing 

exclusively on error prevention (Frese 1991). Such organizations explicitly acknowledge that 

errors can never be completely eradicated. An error management culture encourages openness 

in the sharing of errors in order to limit the negative consequences of errors, reduce repetition 

of the same error in the future (Van Dyck et al. 2005), and optimize the positive consequences 

of errors, such as long-term and organizational learning (Frese and Keith 2015; Hofmann and 

Frese 2011; Van Dyck et al. 2005).  

Empirical research demonstrates that organizations with an error management culture are 

associated with higher levels of learning potential (e.g., Frese 1995; Nordstrom, Wendland, and 

Williams 1998; Reason 2000; Hagen 2013) compared to organizations with a dominant focus 

on error prevention. A few survey and experimental studies have examined auditors’ responses 

to variations in the audit firm, office, or partner-level error-management culture. Stefaniak and 

Robertson (2010) investigate how the effects of error significance and superiors’ historical 

reactions to shared errors influence staff auditors’ willingness to report errors. They find that 
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when the superior exerts positive reactions to shared errors the overall willingness to error-

reporting increases. In contrast, negative reactions by the superior lead to a lower willingness 

of staff auditors to report insignificant errors. Gronewold and Donle (2011) report that an audit 

firm’s open error management culture promotes open communication about errors, and Gold et 

al. (2014) find that a blame-oriented culture results in a lower willingness to report mechanical 

errors found in workpapers (e.g., incorrect computations or transfers of numbers that are in the 

audit file), compared to an open culture. Gronewold, Gold, and Salterio (2013) report an 

interaction between error management culture and type of error (conceptual versus mechanical) 

with an open error culture more likely to lead to the reporting of self-discovered conceptual 

errors than a blame error culture. These findings are relevant to the current study, because 

reporting and/or sharing errors is an important prerequisite to learning from errors, as we will 

discuss later. More recently, Seckler et al. (2017) assess how, at the audit team level, 

organizational structures and individual factors (error anticipation and error coping) interact 

and influence the management of errors. We corroborate and extend this stream of auditing 

literature by adopting a sensemaking framework with a focus on examining how sensemaking 

of errors and error management practices affect auditor learning from errors.  

Drawing on the sensemaking model of Catino and Patriotta and the error management 

literature, in the following sections we first explain how we define learning from errors (right 

hand box in our theoretical framework depicted in Exhibit 2.1) and then we delve more deeply 

into the theory supporting the three underlying factors of cognition, emotion, and culture (left 

hand boxes).  
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EXHIBIT 2.1 

Theoretical framework of sensemaking for learning from errors 

 

 

 

2.2.2 Learning from Errors 

Learning from errors, the focus of our study, is essential for organizations and individuals to 

enhance reliability, adapt to change, and improve performance (Catino and Patriotta 2013; Ron, 

Lipshitz, and Popper 2006; Weick 1987). Specifically, learning from errors requires efforts to 

identify, share, understand, and then respond in an appropriate manner to prevent the re-

occurrence of the error (Reason 1990; Zhao 2011). We argue that this learning process 

encompasses three key practices: (1) the sharing of errors (openness), (2) analyzing errors as to 

the underlying cause(s) and ultimately (3) learning at the individual level, the audit team level, 

and the organizational level (the audit firm) (Van Dyck et al. 2005). The most important 

condition is openness. Openly communicating or sharing errors enables the analysis of the 

underlying cause(s), which provides the opportunity for developing shared error knowledge 

(Dahlin, Chuang, and Roulet 2018; Van Dyck 2009). The result of openness, followed by 

analysis, is the development of a common understanding of high-risk situations, facilitation of 
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rapid detection and correction of errors, and helping each other in error situations (Helmreich 

and Merrit 2017; Mathieu, Heffner, Goodwin, Salas, and Cannon-Bowers 2000). Ultimately, 

openness and adequate error analyses enable learning from errors, including errors made by 

other organizational members. As depicted in our theoretical framework (Exhibit 2.1), error 

cognition, emotions, and culture cumulatively can lead to learning from errors. 

2.2.3 Error Cognition and Learning 

The first cognition factor identified in Exhibit 2.1 is awareness. This factor is noted by Catino 

and Patriotta (2013) as essential to sensemaking, since cognition begins with awareness that an 

error has occurred and enables “the mental processes involved in gaining knowledge and 

comprehension” (p.439); i.e., sensemaking. Importantly, the very recognition of an error offers 

positive potential for learning. Insights from high-reliability organizations (e.g., Weick, 

Sutcliffe, and Obstfeld 1999) emphasize the importance of adequately processing signals of 

‘danger’ (in our case, errors) through ‘mindful organizing,’ i.e., supporting adequate awareness 

about signals from the environment. Research on error management similarly links error 

cognition with learning, maintaining that people tend to learn more from negative outcomes 

resulting from an error than from successes resulting from error-free behavior. Errors stimulate 

the learning process because detecting them often creates an element of surprise since errors, 

by definition, entail a deviation from expectations (Bell and Kozlowski, 2011). More 

specifically, errors affect memory and attention more strongly than correct responses (Joung, 

Hesketh, and Neal 2006). In fact, some research demonstrates that attempts to learn from 

hypothetical errors (which is often the focus during formal training) are relatively ineffective. 

Such errors have no tangible consequences and, thus, people are not emotionally affected 

(Ivancic and Hesketh 2000), resulting in less effective learning opportunities. Indeed, while 

auditing firms invest significantly in formal training, Westermann, Bedard and Earley (2015) 

show that on-the-job learning provides a significant part of developing technical knowledge 

and proficiency; further, learning from the identification of errors is described as an important 

element by the partners interviewed in their study.  

The error management literature (e.g., Van Dyck 2009) further discusses some key 

cognition factors that are necessary to enable learning from errors. This literature emphasizes 

the importance of the degree to which organizations and their members adequately understand 

the error concept. First, the distinction between errors and violations is crucial (i.e., our second 

cognition factor). While both errors and violations are deviations from goals, plans or standards, 

errors are by definition unintended, whereas violations are intentional decisions not to adhere 
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to agreed policies or rules, for instance, deliberately signing-off on audit tests not completed or 

haphazardly completed to achieve the time budget. Due to their seriousness and intentional 

nature, violations typically require a different response from organizations and leadership, 

compared to errors. A common consequence of a violation (if discovered) is reprimand or even 

punishment (e.g., refusing or delaying promotion).  

A problem occurs when errors are consistently treated as violations in an organization, 

since its members will start viewing errors as violations and this increases the risk of reduced 

openness about errors because of anticipation of reprimands. Think of an auditor who realizes 

that she inadvertently failed to perform an audit procedure. If reported, the auditor’s superior 

may interpret this failure as an intentional action to deviate from the firm’s policies, i.e., a 

violation. Given the auditor’s anticipation of potential blame responses by the superior, in the 

long term, confusion in distinguishing between errors and violations can create a culture of fear, 

which serves as a barrier to openness about errors and thus learning from errors. Hence, a 

thorough understanding of the difference between an error and violations is a prerequisite for 

adequate sensemaking and learning. 

A third cognition factor in Exhibit 2.1 derived from the error management literature is the 

importance of distinguishing between errors and their consequences (Van Dyck 2009). 

Organizations and individuals tend to focus on errors with severe consequences and omit 

communicating errors with less severe consequences, causing many errors to remain 

undisclosed. Think of an auditor inadvertently failing to obtain crucial pieces of audit evidence 

because a particular part of the audit manual was unclear. Upon later discovery of the error, the 

auditor verifies the evidence and concludes the missing evidence suggests no undetected 

misstatements or ultimate consequences. The fact that the error resulted in no material 

consequences may inhibit the auditor from sharing his/her error experience with others. 

However, this choice not to share the error will limit learning potential and may even lead to 

the same error re-occurring, possibly with more severe consequences. Hence, even an error 

which results in relatively minor consequences may nonetheless carry enormous learning 

potential if shared (Van Dyck et al. 2005). It is therefore important to recognize and focus on 

all errors, both of negligible as well as severe consequences.7 

                                                
7 Another concept closely related to but distinct from errors is risk. Errors and risk are different concepts because 
miscalculations due to risk are unavoidable, while errors by definition are avoidable (Frese and Zapf 1994; Hofman 
and Frese 2011). Consider the following example: based on the available information an auditor assesses the risk 
of material misstatement in a given account to be low. Later, it turns out that the account contained a material 
misstatement. The auditor’s action is identified as an error if the evidence collected to assess the risk is later 
deemed as insufficient. However, if the gathered information to assess the risk of material misstatement is deemed 
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2.2.4 Emotions and Learning 

The occurrence of an error is likely to evoke often powerful emotions, such as fear of reprisal 

and anxiety (Rybowiak, Garst, Frese, and Batinic 1999; Tulis, Steuer, and Dresel 2016; Zhao 

2011). For instance, in auditing an error may be viewed as potentially harmful to an individual’s 

professional reputation and advancement within the firm. Such fear may impair the recognition, 

and subsequent openness and evaluation of errors. As such, negative emotions may also inhibit 

auditor learning by the individual and/or firm of ways to avoid the error in the future. We 

distinguish in our theoretical framework between positive emotions such as motivation and 

curiosity that lead to higher performance through learning from errors, and negative emotions 

that can impair openness, performance and learning, such as shame and fear (Zhao 2011).  

Catino and Patriotta (2013) argue that prior research on learning has largely neglected 

consideration of the role of emotions, viewing emotions as antithetical to learning. However, 

emotions are important in the context of learning from errors, because errors evoke a feeling of 

failure, whether real or imagined, and trigger the choice of how to deal with the situation and 

learn from it.  

2.2.5 Error Culture and Learning 

Cognitive and emotional experiences emanate within the culture of the organization, which is 

the organization’s shared set of values, beliefs and expectations and ideally promotes the 

sharing of information and knowledge about error experiences. Organizations establish an error 

management culture (henceforth ‘error culture’) by their stated attitudes (Exhibit 2.1, first 

construct relating to error culture), error-related practices (second construct relating to error 

culture) and the resulting organizational and interpersonal responses to errors. Subsequently, 

based on (experienced and anticipated) responses, organizational members determine their 

openness about errors with others, which, as discussed, is a precursor to learning. Organizations 

with an “open” error culture actively promote discussion of errors through desired shared 

beliefs, norms, and practices (Van Dyck et al. 2005; Gold et al. 2014). Further, upper 

management in such organizations exerts a positive attitude about the sharing of errors, 

resulting in organizational members’ belief that sharing errors is rewarded rather than 

sanctioned, and thereby releasing people from negative connotations and emotions related to 

                                                
as relevant, adequate and sufficient, the action would not be classified as an error but as “bad luck” or risk, since 
the risk of material misstatement, even when initially assessed as low, can later indicate a reporting problem. We 
argue that the assessment and acceptance of risk is an inherent part of the audit process and risk as such does not 
offer a potential for learning. Errors are, as discussed, also ubiquitous but, in contrast to risk, offer ample learning 
potential. In practice, we acknowledge the distinction between risk and error can at times be unclear.  
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errors, such as error strain (fear), stress, and embarrassment (Zhao, Emby, & Sieweke 2019; 

Zhao and Olivera 2006).8 The voice literature (e.g., Nelson, Proell, & Randel 2016) also 

provides evidence that individuals are more willing to speak up about issues and problems when 

they believe their input will be viewed positively and in such an environment leaders can 

facilitate knowledge sharing by being open to subordinates’ views. 

At the other extreme, in the absence of an open error culture, an organization’s upper 

management reflects a negative, often ‘zero-tolerance’ mindset about errors (Homsma, Van 

Dyck, De Gilder, Koopman, and Elfring 2009), where the sharing of errors is likely to result in 

sanctions or reprimands, potentially resulting in a “blame” or even error aversion culture 

(Cannon and Edmondson 2005; Gold et al. 2014; Husted and Michailova 2002; Van Dyck et 

al. 2005; Hofmann and Frese 2011). Such a “blame” culture typically goes hand in hand with 

excessive error prevention (Exhibit 2.1 third construct relating to error culture) where 

organizations over-emphasize the goal of preventing errors at any cost, causing organizational 

members to cover up errors to reduce negative personal consequences.9  

While prevention mechanisms are a necessity for the functioning of any organization, 

organizations with an excessive emphasis on such error prevention aim to reduce or even 

eliminate the occurrence of errors. However, total elimination of errors is impossible, for 

several reasons. First, humans, including auditors, make excessive use of heuristic processing, 

which by default is error-prone (Reason 1997). Second, any working task (particularly complex 

ones in contexts of environmental stressors such as time pressure) requires attention, but 

attention is a limited resource (Hockey and Earle 2006); hence errors likely occur. Third, 

attention is not exclusively determined by the task at hand; rather the mind has a tendency of 

wandering (Smallwood 2013), which can also result in errors. Hence, researchers in the error 

                                                
8 A concrete example of an initiative to promote and stimulate effective and open error communication is Crew 
Resource Management (CRM). CRM was developed in the 1970s and is now required for flight crews worldwide. 
CRM typically includes educating crews about the limitations of human performance and the causes for errors. 
Operational practices incorporate inquiry, seeking relevant operational information, communicating proposed 
actions, conflict resolution, and decision-making, as well as avoiding personal blame through standardized 
language and pre-defined roles and procedures (Hagen 2013). Other sectors are also implementing measures to 
facilitate communication about errors. Most prominently, the healthcare sector has been implementing CRM 
practices to improve patient safety (e.g., Kohn, Corrigan, and Donaldson 2000). To our knowledge, CRM or related 
practices have not yet been implemented in the auditing sector; however, in our interviews we explore whether 
auditors experience organizational efforts to stimulate openness. 
9 Moreover, an over-emphasis on error prevention can lead to greater time demands to comply with internal 
procedures (a “check the box” environment), limiting the time available for the application of professional 
judgment. Guénin-Paracini, Malsch, and Marché Paillé (2014) argue auditors must be able to apply a sufficient 
amount of professional judgment to achieve the quality of work desired, because judgment is essential when 
identifying problem areas during the audit. Inadequate allowance for judgment can lead to an aggregation of 
distinct issues and corresponding solutions. If the nature of the working environment is not acknowledged, it will 
create feelings of fear, and, as mentioned earlier, fear reduces the willingness to share errors with others (Van 
Dyck 2005). 
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management literature unanimously agree that errors are ubiquitous, which is why an 

organizational culture with an exclusive focus on error prevention by definition has its 

limitations. 

Van Dyck (2009) emphasizes that error prevention and error management (or what we call 

an “open error culture”) are not mutually exclusive, nor is one approach necessarily superior to 

the other. For example, even in an open error culture, error prevention should function as a first 

line of defense to eliminate errors as much as possible (Reason 1990), however without 

removing efforts to also manage errors that occur despite prevention mechanisms. 

Finally, the fourth and last construct relating to error culture shown in Exhibit 2.1 is the 

role of regulatory oversight, which is a pervasive factor for the auditing profession. Bodies such 

as the U.S. PCAOB or the Dutch oversight board, the AFM (Netherlands Authority for the 

Financial Markets), monitor audit firms performing statutory audits. Thus, the cultural tone 

invoked by regulatory parties is likely to have a significant impact on auditor recognition, 

openness, emotions, and learning from errors (Johnson, Keune, and Winchel 2018; Houston 

and Stefaniak 2013). For instance, in a study of auditors’ experiences with PCAOB inspections, 

Westermann, Cohen and Trompeter (2018, p. 694) find: “Passing an inspection is so important 

that auditors (firms) have resorted to impression management strategies and ‘functionally 

stupid’ work practices (e.g., excessive documentation, a decrease in critical thinking as a result 

of a ‘box ticking’ approach to auditing).” Thus, the cultural orientation of the oversight body 

can significantly affect auditors’ openness in revealing and learning from errors.  

2.2.6 Prior Related Auditing Research 

Before proceeding to the research method, we briefly discuss some insights from prior auditing 

research that emphasize the specificities of auditors’ work and highlights factors that likely 

affect how auditors and audit firms deal with auditor errors. For example, in terms of cognition 

and awareness mechanisms, there is a vast literature on the review process (e.g., Rich et al. 

1997a; Libby and Trotman 1993; Trotman 1985), demonstrating audit firms’ have 

institutionalized mechanisms to discover and correct errors. However, this literature does not 

examine how auditors conceptualize or make sense of their errors vis-à-vis related concepts, 

such as violations and error consequences. Second, prior research in auditing has examined the 

role of emotions or affect, albeit not in the context of learning from errors. For example, in their 

ethnographic study, Guénin-Paracini, Malsch, and Marché Paillé (2014) find that, throughout 

the audit process, auditors are in fact guided or driven by their sense of fear, for example when 

it comes to managing risk, which also more broadly highlights the importance of emotion for 
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sensemaking. Further, Andiola, Bedard, and Westerman (2019) demonstrate that auditors’ 

affective responses play an important role in determining the perceived effectiveness of the 

review process. Good review experiences are associated with feelings of appreciation, while 

bad experiences evoke feelings such as frustration and powerlessness. Third, there is extensive 

research on culture-related or organizational factors influencing auditors’ work practices and 

audit quality, such as time pressure and stress (e.g., Agoglia, Hatfield, and Lambert 2015), the 

role of performance evaluations (e.g., Brazel, Jackson, Schaefer, and Stewart 2016), and team 

leadership (e.g., Nelson et al. 2016; Kadous, Proell, Rich, and Zhou 2019). As we will 

demonstrate in our interview analyses, many of these factors similarly matter for the manner in 

which auditors deal with and learn from errors. 

2.2.7 Research Question 

To date, we know little about how auditors and audit firms deal with errors in their daily 

practice. The underlying research question below examines the importance and role of each of 

the factors in our theoretical framework in affecting learning from errors in audit practice.  

RESEARCH QUESTION: How do the sensemaking processes of error cognition, emotions, 

and error culture along with the tenets of error management affect the ways in which 

auditors learn from errors? 

 

2.3 RESEARCH METHOD 

2.3.1 Interview script 

To address our research question, we developed a semi-structured interview script based on the 

Critical Incident Technique (CIT) (Flanagan 1954). The CIT has frequently been used in the 

accounting literature (e.g., Salterio and Denham 1997; Gibbins, Salterio and Webb 2001). The 

critical incident we focused on was an error that participating auditors were asked to think of 

prior to the interviews. These cases formed the starting point of — and guidance for — the 

interview. The remainder of the interview script contained questions, probes and prompts about 

the relevant theoretical themes drawn from the sensemaking and error management literatures 

that we investigate. During the interviews, we addressed those themes with open-ended, neutral 

questions because this format is designed for “complete and consistent coverage in each 

interview of themes under study [while] minimizing researcher intrusion” (Lillis 1999, 84). See 

our interview script in Exhibit 2.2. 
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EXHIBIT 2.2 

Interview script 

• Introduction of interviewer(s) and interviewee. 
• Critical incidents technique (CIT): We asked you to think about something that went 

wrong in your organization, for example during your own work or the work of a 
colleague. Please describe this case to me. 

§ Probe for context and elaboration: When did it happen? How did you discover 
the error? What else was going on? Who was there? What were the consequences 
of the error? For you? For the team/organization? 

• How did the error make you/your colleague feel? 
§ Probe for elaboration: Why did you/your colleague feel this way? 

• What happened then? 
§ Prompt 1: How did you respond to the error? 
§ Prompt 2: Did you/your colleague discuss the error with anyone? With whom? 
§ Prompt 3: How did these persons respond? 
§ Prompt 4: How did other parties in the organization respond? 

• At this point, we would typically zoom out and enter a more general discussion about 
how interviewees and their organizations view and deal with errors, with the overall goal 
of covering the main tenets derived from the sensemaking and error-management 
literatures: 

§ Error prevention 
§ Openness 
§ Understanding errors 
§ Emotions 
§ Analyzing errors 
§ Learning from errors 

 

2.3.2 Participants 

We initially posted a call for participation on the website of The Royal Netherlands Institute of 

Chartered Accountants (NBA). In response to this call, fourteen auditors responded. In addition, 

we approached ten auditors individually with the request to take part in the study, because the 

initial group consisted primarily of male partners at smaller firms. This later initiative resulted 

in a more balanced distribution. The interviews were held in the Netherlands in 2014. 10 Two 

of the interviews were omitted from the study, resulting in a total sample of 22 interviewees, 

all of which were practicing in the Netherlands.11 We determined that we reached data 

                                                
10 At the time of data collection, the institution at which the study took place did not require pre-approval for using 
human subjects in research. However, we took a number of actions, as described in this paper, to protect 
participants’ rights and ensure they were not exposed to any personal or psychological harm. In addition, we sought 
and received review board approval retroactively. 
11 We omitted two interviews since one respondent currently worked at an audit department of a municipality and 
the other had not worked in public auditing for many years. Thus, they both described experiences and practices 
not directly relevant to our study. 
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saturation since no new inferences or insights were revealed in the final set of interviews 

conducted within each of the respective rank levels (staff, manager, partner).12,13  

Table 2.1 provides a breakdown of the interview sample by firm type and rank. Most of the 

interviewees work for a Big-4 or a medium-sized audit firm.14 Almost two-thirds of the 

interviewees are partners or directors, followed by managers, seniors and staff auditors. We 

sought a broad range of auditors to examine whether sensemaking and error-management 

experiences varied across staff levels. More than three-quarters of the interviewees currently 

work in audit practice, but a few were currently employed at the compliance office or a 

professional practice department.15 Further, most interviewees (82%) are male. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                
12 This conclusion is also consistent with Malsch and Salterio (2016) who suggest that, to date, most positivist 
researchers experience data saturation well before they have finalized their sampling plan, which typically includes 
between 15 and 30 interviews. Indeed, recent interview studies in auditing have used samples comparable in size 
to ours (e.g., Griffith, Hammersley, and Kadous (2015) [n=24]; Johnson et al. (2018) [n=20]; Westermann et al. 
(2015) [n=30]; and Westermann et al. (2019) [n=20]) 
13 This is also true for the relatively low number of junior auditors in our sample (a total of five staff and seniors), 
where data saturation was reached quickly, i.e., junior auditors converged in their views. 
14 We label non-Big 4 firms with a license to audit public interest entities “medium-sized firms”. Small firms are 
non-Big 4 firms without such a license. This distinction is important since small firms are not supervised by the 
AFM but fall under less strict oversight by the NBA. 
15 During the interviews, we asked all respondents to engage in the interviews primarily on the basis of their audit 
experience (rather than their current role), including those respondents that are currently employed in other firm 
domains. In the results section we discuss noticeable differences and similarities for the characteristics of staff 
levels and, to a lesser extent (due to the small number of small firm auditors) firm type. 
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TABLE 2.1 

Detailed interviewee listing 

     
Interviewee # Identifier a Rank Current Audit 

Firm Affiliation  
Gender Firm type 

1 P1B4 Partner Professional Practice 
Department 

Male Big 4 

2 P2B4 Partner Audit  Male Big 4 
3 P3B4 Partner Audit  Male Big 4 
4 P4B4 Partner Audit  Male Big 4 
5 P5B4 Partner Audit  Female Big 4 
6 P6M Partner Audit  Male Medium-sized 
7 P7M Partner Compliance Male Medium-sized 
8 P8M Partner Audit  Male Medium-sized 
9 P9M Partner Professional Practice 

Department 
Male Medium-sized 

10 P10M Partner Audit  Male Medium-sized 
11 P11M Partner Audit  Female Medium-sized 
12 P12S Partner Audit & Engagement 

Quality Control 
Review (EQCR) 

Male Small 

13 P13S Partner Audit Female Small 
14 M1B4 Manager Audit Male Big 4 
15 M2M Manager Professional Practice 

Department  
Male Medium-sized 

16 M3M Manager Audit Male Medium-sized 
17 M4M Manager Audit Female Medium-sized 
18 S1B4 Staff Audit Male Big 4 
19 S2B4 Staff Audit Male Big 4 
20 S3B4 Staff Audit Male Big 4 
21 S4B4 Staff Audit Male Big 4 
22 S5B4 Staff Audit Female Big 4 

a The identifier denotes the respondent’s professional level (P=Partner; M=Manager; S=Staff) and 
affiliation with the type of audit firm (B4 = Big 4; M = ‘Medium-Sized’ to denote Non-Big 4 audit firms 
which are licensed to audit public interest entities at the time of the interviews; and S = ‘Small” firms 
that are non-Big 4 firms without such a license).  

2.3.3 Interview process 

The average interview time was 90 minutes. Interviewees were asked for permission to audio-

record the interview, which was granted in every instance. We assured anonymity to the 

interviewees and their employing organization. Most interviews were conducted in the offices 

of the participants, but some were held at university premises. The recordings were transcribed 

verbatim.16  

                                                
16 All interviews were held in the Dutch language. Analysis of the interviews was conducted using the original 
Dutch interview transcripts. We translated only those quotes to English which were selected for the paper. Their 
translation went through a careful, iterative process, with the active participation of both Dutch and English native 
speakers, and with the goal of preserving the original meaning. 
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We conducted semi-structured interviews in line with the methodological approach of the 

Critical Incident Technique (Flanagan 1954). Prior to the interviews participating auditors were 

asked to think about specific cases in which “something went wrong in their organization” (i.e., 

a potential error), for example during their own work or the work of a colleague.17 These cases 

formed the starting point of — and guidance for — the interview. Although we used our semi-

structured interview script (see Exhibit 2), we allowed interviewees to speak openly and at 

length. Our questions, probes and prompts based on the interview script were used to obtain 

elaboration and clarification. Hence, interviewees were given the opportunity to speak freely 

about the chosen error, and were then asked how they, their immediate superiors, and their 

organization responded to the respective error, and whether the error had led to learning (i.e., 

sharing, analysis and learning). During each interview, the specific nature of the error naturally 

moved to the background, creating room for follow-up questions to further explore 

interviewees’ experiences with error management, which we not necessarily related to the error 

initially brought forward. To provide a sense of the nature of errors identified by participants 

we classified the types of errors brought forward by our interviewees into (non-exhaustive) 

categories. In the beginning of the results section, we provide a brief description of these 

categories and respective frequency of errors encountered during the interviews.  

2.3.4 Development of the coding scheme 

Table 2.2 provides the coding scheme used to analyze the interview data. Our coding scheme 

is based on the conceptual framework as shown in Exhibit 2.1. Hence, ‘error cognition’, 

‘emotions related to errors’, ‘error culture’ and ‘learning from errors’ are used as the main 

codes.  

 

 

 

 

 

 

  

                                                
17 We deliberately avoided using the term “error” in this first e-mail contact with the respondents because of its 
negative connotations. During the interviews we verified that they were discussing errors (rather than, for example, 
violations), as we will discuss in more detail during our analysis.  
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TABLE 2.2 

Coding scheme 

Main codes Sub-codes 

Learning from Errors • Sharing errors (examples of sharing errors; examples of a lack of sharing 
errors) 

• Analyzing errors (analyzing errors for learning; analyzing errors for 
correction; analyzing errors for defending actions) 

• Learning from errors (learning from errors at the individual level; 
learning from errors at the team and organizational level) 

Error Cognition • Awareness 
• Errors versus violations 
• Errors versus consequences 

Emotions related to errors • Positive emotions 
• Negative emotions 

Error Culture • Stated attitudes toward error sharing (positive; negative) 
• Organizational practices (positive effects; negative effects) 
• Error prevention (positive effects; negative effects)  
• Regulatory oversight (positive effects; negative effects) 

 

The development of sub-codes for each main code was derived both from theory and through 

an inductive process. First, sharing errors and analyzing them are important elements of 

learning from errors according to the error management literature; hence, we develop the 

following sub-codes: ‘examples of sharing errors’, ‘examples of a lack of sharing errors’, 

‘analyzing errors for learning’, ‘learning from errors at the individual level’, ‘learning from 

errors at the team and organizational level’, and ‘generic learning from errors.’ Also, during 

analysis we developed the sub-codes ‘analyzing errors for correction’ and ‘analyzing errors for 

defending actions,’ as these actions turned out to be important objectives in the act of analyzing 

errors, as will be discussed in the results section. These codes provide important contextual 

information for the analysis of our interviews.  

Second, based on our literature review, we developed three sub-codes for the main code 

‘error cognition’: ‘awareness’ (Catino & Patriotta 2013), ‘errors versus violations’ (Van Dyck 

2009) and ‘errors versus consequences’ (Van Dyck et al. 2005). Third, because, as discussed, 

theory suggests that errors can cause a range of emotions which are important for subsequent 

learning (e.g., Zhao 2011), we developed two sub-codes for the main code ‘emotions related to 

errors’: ‘positive emotions’ (reinforcing learning) and ‘negative emotions’ (deterring learning). 

We used an inductive approach to identify the emotion types that emerged during the 

interviews. Fourth, ‘error culture’ yielded the following sub-codes based on prior literature 
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(e.g., Van Dyck et al. 2005; Gold et al. 2014): ‘positive/negative stated attitudes toward error 

sharing and learning from errors,’ ‘positive/negative effects of organizational practices,’ and 

‘positive/negative effects of error prevention’. Additionally, during the interviews we noticed 

that interviewees frequently brought up the role of regulatory oversight when speaking about 

how errors are typically dealt with in their organizations, suggesting that the effects of 

regulatory oversight potentially have a strong influence on error culture.18 Therefore, despite 

not directly being recognized as a concept in the sensemaking or error management literatures, 

we added two sub-codes for regulatory oversight: ‘positive effects of regulatory oversight’ and 

‘negative effects of regulatory oversight.’  

2.3.5 Validation of coding 

One team member segmented and coded the interview transcripts on the basis of our coding 

scheme after all interviews had been held. The unit of analysis (segments) was a given line of 

thought. To test for intercoder reliability, five interviews (about 20 percent of the interviews) 

were independently coded by another member of the research team after all the codes had been 

applied and before we generated and analyzed the results. We ensured representativeness of 

this sub-sample by selecting respondents at varying ranks and firm types. Cohen’s Kappa 

coefficient to determine intercoder reliability (Bakerman 2000) is 0.86 (p < 0.01), on a scale 

from 0 to 1, suggesting a high level of intercoder agreement. Differences in coding were 

discussed among team members to reach consensus. Since we added new codes during the 

process (e.g., “awareness”), we redid the validation and recalculated the inter-coder reliability 

for the new code and resolved any disagreements by discussions within the team. This exercise 

did not change the original Cohen’s Kappa coefficient. 

2.4. RESULTS 

We discuss our results by analyzing how each of our main codes (error cognition, emotions, 

and error culture) relates to the concept of learning from errors. Consistent with suggestions by 

Malsch and Salterio (2015), to get a sense of the prevalence of participants’ experiences we 

summarize the relative frequency of responses using the following four qualitative categories: 

“all” if all 22 participants responded in a particular way; “majority” if over half (>11) responded 

in that way; “a number” (less than a majority, so 4-11 auditors); and “a few” (two or three 

auditors). Before presenting our findings, we first provide a brief overview of auditor errors 

identified during the interviews. 

                                                
18 Respondents most prominently discussed the role of the Dutch oversight board, the AFM (Netherlands Authority 
for the Financial Markets), which oversees audit firms that perform statutory audits.  
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2.4.1 Types of Auditor Errors 

The critical incident technique produced many examples of auditor errors. For descriptive 

purposes, we found the most frequent errors to fall into the following four, by no means 

exhaustive, broad error categories, derived from the interviews themselves and partly 

overlapping with Reason’s (1990) error taxonomy: (1) deviations from auditing standards or 

standardized procedures; (2) improper judgments; (3) errors due to complexity; (4) simple 

“slips.”  

First, several interviewees (P7M, P9M, P12S, M2M, S1B4, S5B4) suggest that 

standardized procedures are performed with software programs and that staff auditors in some 

instances select an inappropriate template for the given organization type.19 This error creates 

the risk of focusing on less relevant evidence during the audit and potentially even non-

compliance with auditing standards. Second, errors may arise due to improper judgments. 

Seven partners (P1B4, P2B4, P4B4, P4B4, P5B4, P7M, P8M) state that inappropriate 

judgments result in technical errors, such as erroneously displaying tax positions. One of these 

partners (P1B4) also indicates that improper judgments frequently result in inaccurate 

materiality assessments. Further, several partners (P1B4, P4B4, P7M, P6M, P11M, P9M) 

explain that improper judgments lead to inadequate support for decisions and assertions in the 

clients’ financial statements. Third, interviewees offer examples of errors that arise due to 

complexity. For example, three partners (P1B4, P7M, P12S) point out that errors frequently 

occur when assessing risks in certain complex areas of the financial statements. Fourth, several 

partners (P12S, P13S, P11M) provide examples of simple ‘slips’ or ‘simple’ errors (e.g., failure 

in the execution of a task regardless of whether or not the plan which guided the person was 

adequate to achieve the goal) (Reason 1990). Another partner (P12S) talks about an auditor that 

mixed up documents between the current and the previous year. A manager (M4M) discusses 

an example of a ‘simple’ mistake, where an auditor overlooked very small amounts in the 

financial statements, which ultimately caused an incorrect balance. While one should be careful 

in generalizing these inductively observed error categories and frequencies to a broader 

population, they provide insights into how interviewed auditors view the concept of error. 

                                                
19 Note that the identifier used for respondents denotes their respective rank (P-partner; M-manager; S-staff) and 
type of firm at which they are employed (B4-Big4; M-medium-sized; S-small). 
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2.4.2 Error cognition and learning 

2.4.2.1 Awareness 

Error awareness serves as a trigger for organizational members to engage in the information 

processing that makes them realize they or their colleagues made an error (Catino and Patriotta 

2013), enabling follow-up actions potentially leading to learning. A number of the respondents’ 

quotes show that audit firms’ internal review process is one of the main factors in creating 

awareness about auditor errors, with half of the respondents across all auditor ranks and firm 

types providing descriptions of this awareness mechanism (P3B4, P4B4, P5B4, P12S, P13S 

M1B4, M3M, M4M, S3B4, S4B4, S5B4). An audit senior provides an illustration: 
During the audit we review the work done by people working under our supervision. At that 
point, a staff auditor under my supervision will receive a coaching note or a memo in the 
working paper to instruct them “please correct this”. That’s when the staff auditor is given 
serious feedback and has to correct the mistake he or she made. (P13S) 

A partner describes a situation in which outcomes of an overall quality review are directly 

translated into improvements in work procedures to prevent the same errors from occurring 

during future audit work: 
I don’t know the client, so my review is very objective, making use of a standardized work 
program. That generates a report. We discuss what I came across in my review. And that’s 
our internal quality update. […] On the basis of the review findings we sometimes adjust 
procedures to make sure that the same error won’t happen again. (P12S) 

Further, a number of Big-4 and medium-sized firm auditors of varying ranks describe situations 

in which regulatory inspections identify an auditor’s errors in the audit files (P1B4, P4B4, P6M, 

M2M, M3M, S3B4). For instance, a partner describes his first experiences with oversight 

inspections and how the findings triggered awareness of errors that had been made: 
The AFM initially performed regular inspections in 2008 or 2009 and they tended to go 
through an entire work file and look at all accounts and wherever they thought that certain 
procedures had not been carried out, it wasn’t good. It was very much compliance and rules-
based. Well that was the reason for us to think “we have to do things differently”.  (P1B4) 

A few respondents refer to informal error awareness processes among audit team members 

(P1B4, P3B4, S5B4) and two respondents describe situations during which the client identified 

errors made by the auditor (M4M, S3B4). The following manager had reviewed all the audit 

work before sending it to the client, but then the client noted that the work files still contained 

an auditor error: 
Then the partner emailed it to the client. And then it turned out that the balance was not 
adding up. It was really silly; a simple consolidation and it was less than €1,000. Like a 
€100 difference or so. […] So, the balance was not adding up and the client detected it.  
(M4M) 
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One respondent (P13S) describes an experience in which an auditor identifies a self-made error, 

where he shared a draft version of the financial statements with the client but did not make it 

clear to the client that the appended auditor’s opinion was merely a copy of the prior year’s 

opinion (with erroneous dates) that should not be filed with the Chamber of Commerce. The 

auditor discovered the mistake himself when reviewing the filed statements. 

On the whole, respondents describe multiple formal mechanisms in the audit environment that 

trigger awareness about auditor errors, which provide the opportunity for learning from errors. 

However, overall, we observe relatively limited stimulation of awareness during spontaneous, 

informal communication. Very few auditors shared experiences where they had learned about 

errors through self-discovery. To the extent this finding is generalizable, auditors’ sensemaking 

of errors may be reduced because they will be less vigilant and receptive to signals from the 

environment about potential errors in the audit files. Such a situation may cause many errors to 

be ignored, ultimately preventing learning from errors that slip through formal awareness 

mechanisms such as internal review and regulatory inspection processes. This finding may also 

be the result of a heavy focus by the firm on error prevention rather than error analysis with 

individuals’ fear of revealing making an error.  

Next, we discuss our second cognition aspect related to errors, the extent to which auditors 

are able to distinguish errors from violations.  

2.4.2.2 Errors versus violations 

The error management literature maintains the importance of adequately making sense of and 

not confusing errors with other concepts, such as violations. If organizational members confuse 

errors with violations, they may anticipate or apply follow-up measures that are not appropriate 

for subsequent learning from errors (Van Dyck 2009). The sensemaking process applied to a 

violation is very different from sensemaking of errors. For example, if an auditor commits an 

error that the organization (erroneously) considers to be a violation, the auditor might anticipate 

the error will be sanctioned. Anticipating punishment may ultimately result in lower willingness 

to share error experiences. We see some evidence in our interviews that auditors are aware of 

the difficulty in determining whether a shortcoming is due to an error or a violation. For 

example, the following partner acknowledges that auditors experience a “grey area” in 

determining whether auditors deviated from the standards due to intentional violations or 

unintentional errors, placing auditors at risk of being punished for unintentional errors: 
Yes, and there are so many grey areas in the standards. What am I exactly supposed to do 
and not to do? It’s not always straightforward. Because most of our audit and accounting 
standards are not only based on hard rules but also require interpretation. (P12S) 
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Interestingly, we notice that when asked about errors, some interviewees tend to provide 

examples that in fact constitute violations (P2B4, P8M, M4M, M1B4). A prime example is a 

partner explaining that new clients are accepted at such a fast pace that the firm is not capable 

of composing teams of sufficient size and expertise, putting audit quality at risk: 
I have not completed the entire root cause analysis of that incident, but with hindsight you 
can conclude that these clients were accepted in a short time frame. In terms of capacity, 
we were not able to adequately staff these engagements as there was a shortage in staff. We 
call this “light teams”, “lightly staffed”. […] This could have happened to anyone because 
there were clear reports from the predecessor suggesting ‘we have assessed this [the team 
quality] and we think it is good'. So, before you call this [too lightly staffed teams] an error 
you need to pass quite a threshold. Given the combination of time pressure and staff 
shortage, the question is, will you escalate the problem? (P2B4) 

The action described appears in fact to be a violation, since auditing standards explicitly state 

that new clients may only be accepted until after careful investigation by the auditor to 

determine if all necessary resources for the engagement are available (ISA 220.14, IAASB 

2010). Again, this quote illustrates that auditors may have difficulties in distinguishing between 

errors and (potential) violations, given respondents examples of violations when asked to 

provide errors.  

Only a few interviewees show active awareness of the importance of distinguishing 

between errors and violations when considering appropriate follow-up actions. Two partners 

and one manager (P4B4, P13S, P9M) explicitly state that to make that determination, they 

would always first assess whether the person who made the error had the intention to meet the 

requirements, suggesting that any follow-up action will depend on whether the problem is due 

to an error or a violation, hence reducing the chance that auditors are punished for unintentional 

errors. The following manager confirms this minority view: 
Researcher: Are auditors sanctioned when shortcomings have been identified? Respondent: 
Sometimes. It depends on the cause and the extent to which the auditor was culpable. It also 
depends on whether they were non-compliant with the rules. Because it can happen to 
anyone. (P9M) 

Interestingly, a majority of the interviewees at both Big-4 and medium-sized firms (P1B4, 

P2B4, P3B4, P4B4, P5B4, P8M, P9M, P10M, P11M) repeatedly discuss the difficulty of openly 

discussing and sharing errors because of the fear of being sanctioned, as we will also discuss in 

more detail later on under error culture. A complicating factor in this regard is the increasing 

focus on compliance in auditing firms. One partner (P4B4) discusses an instance where a 

partner made an error, which the compliance department by default would view as a violation 

due to non-compliance with the standards. The compliance department’s view subsequently 

puts the partner in charge responsible for determining follow-up actions in a difficult situation 

because he is in doubt about the negative effects of sanctioning in this non-intentional deviation 
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of standards. According to the same partner, a similar complication is created by the 

involvement of the regulator, who auditors indicate is likely to view most errors as violations, 

an issue we will return to later. 

Overall, our analysis suggests that auditors particularly at the senior levels (partner, 

manager) face difficulties when distinguishing between the concepts of errors and violations. 

This difficulty relates to the error cognition stage of sensemaking where an error is identified 

and examined for the underlying cause(s). When auditors during their initial sensemaking 

anticipate that unintentional errors will be viewed as deliberate violations this will likely result 

in a lack of openness about the error, an important precursor to learning.  

2.4.2.3 Errors versus consequences 

The error management literature further emphasizes the importance of making a distinction 

between errors and their consequences, which again is important from a sensemaking 

perspective. In general, people tend to ignore errors with no or minor consequences; however, 

even those errors may lead to more serious consequences if repeated (Van Dyck 2009; Van 

Dyck et al. 2005); hence, it is important to recognize, make sense of, and learn from all errors, 

regardless of the consequences. Indeed, we find that some interviewees’ sensemaking depends 

on the respective error’s consequences. Particularly higher-ranked auditors, such as partners 

and also one manager, indicate that primarily errors with severe consequences trigger follow-

up actions, such as analysis and learning (P5B4, P8M, P9M, P10M, P11M, M1B4). The 

following manager’s quote illustrates this point: 
I think errors will always be made and scandals will always come, because of the human 
factor in our profession. However, there is a difference between an error which ultimately 
has no effect on the opinion and the error that does have an effect on the opinion (M1B4). 

In other words, it appears that the manager tends to put aside errors that would not change the 

auditor’s opinion, suggesting reduced learning potential for errors with relatively minor 

consequences. Another partner similarly suggests that internal review is used to determine 

whether the error consequences are serious enough to trigger improvement or learning from the 

underlying error:  
In our system we identify three types of shortcomings. Number one is ‘serious’ and number 
two is ‘not serious’. Number three is actually a kind of ‘other finding’. So [it is] neither 
entirely up to standards, but nor is it a shortcoming which is used for improvement. (P9M) 

Finally, another manager (M4M) describes an error in the balance sheet and indicates that in 

this case very small numbers were overlooked. However, the interviewee explicitly points out 

that a similar error in other parts of the financial statements could have had severe 

consequences, suggesting acknowledgment that error consequences matter, but leaving 
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uncertain whether the auditor is aware that learning can occur even on the basis of errors with 

minor consequences. 

With few exceptions, interviewees, again in particular higher-ranked auditors, show 

limited awareness of the importance of recognizing the value of all errors regardless of their 

consequences. As discussed in our theory development, this may cause auditors to ignore the 

learning potential of identified errors with small consequences, which can then be repeated and 

have potentially larger consequences during future occurrences. Interviewees frequently refer 

to errors in the client’s financial statements, which may be material or non-material. Auditing 

standards emphasize the importance of materiality in audit planning and fieldwork as a basis 

for “reasonable assurance” on the financial statements. Given such guidance, we suggest that 

auditors’ training may be the cause for their tendency to focus on error consequences. The 

notion of reasonable assurance posits that only (client) errors leading to material misstatements 

require further attention. In other words, translating this acculturated mindset of the profession 

to think in terms of materiality may lead auditors to fail to consider potential learning 

opportunities from errors with smaller consequences. The fact that we observe this behavior 

particularly among more highly ranked auditors aggravates the potential implications, because 

they are also the ones that lead by example and form the tone at the top at their firms.  

2.4.3 Emotions related to errors and learning 

Understanding interviewees’ emotions caused by errors, whether committed by oneself or 

others, is important because emotions can affect the extent to which individuals make sense and 

learn from errors (Catino and Patriotta 2013; Guénin-Paracini et al. 2014). The majority of 

interviewees mainly at higher ranks express a variety of negative emotions related to errors.20 

A striking result is that a number of auditors (primarily partners at Big-4 and medium-sized 

firms) initially could simply not fathom that they had in fact committed an error (P5B4, P4B4, 

P2B4, P4B4, P6M, P8M, P9M, P11M, M2M, S2B4). Examples of such emotions are disbelief, 

disapproval, antipathy, and resistance. A partner (P3B4) and a manager (M2M) even expressed 

anger. These interviewees suggest such feelings arise because they perceive their audit firm 

culture as one in which errors frequently lead to negative repercussions, such as negative 

performance appraisals, as will be discussed in more detail later. Another partner explains that 

errors lead to strong emotions because they affect one’s professional pride: 
Look, my personal belief is that auditors are professionals who intrinsically want to do 
things right and work really hard for that. They experience it as a personal matter when it 
becomes clear that they did not meet expectations in some areas. […] I can’t think of an 

                                                
20 As discussed under “error culture and learning”, this difference in error-related emotions may be caused by 
higher-ups’ ultimate responsibility for errors caused by staff auditors (S1B4, S2B4, S3B4, S4B4, S5B4). 
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auditor who would shrug their shoulders when confronted with shortcomings. No, it hits 
them pretty hard. (P4B4) 

This quote implicitly suggests that auditors’ default stance is to prevent all errors, since the 

partner describes auditors’ overall emotional response to the acknowledgment of an error as 

considerably negative (“it hits them pretty hard”). As described in our literature review and as 

discussed in more detail later, an excessive organizational focus on error prevention may be 

damaging for auditors’ ability to learn from errors that do occur.  

Further, more than half of the partners at Big-4 and medium-sized firms (P2B4, P5B4, 

P7M, P9M, P10M), and one manager (M2M) express feelings of fear.21 Two partners (P7M, 

P9M) explicitly indicate that partners are afraid of committing errors and are unwilling to show 

their vulnerability. A partner (P4B4) describes a fellow partner who was informed about an 

upcoming review of his audit files. Because of the fear of possible consequences in the case of 

errors, the fellow partner went as far as to modify the workpapers in advance of the review. 

Another partner (P10M) complements this finding by stating that there is fear within the 

organization of possible penalties that may follow internal reviews, including financial fines 

and even withdrawal of authority levels. A manager (M4M) suggests that the current emphasis 

on compliance indeed promotes a culture of fear. One partner explains how being confronted 

with errors made by a colleague can trigger emotions ranging from shame to fear: 
Well, first you have a sense of shame and annoyance that this [error made by a colleague] 
could have happened to him. I think people understand and accept the reprimands the error 
has caused, but at the same time it also evokes feelings. Especially among colleagues who 
really feel fear at that point. (P4B4)  

Perhaps unsurprisingly, we find no indications of positive emotions in relation to errors, such 

as curiosity, motivation to improve, or inspiration. Again, this finding may be due to auditors 

experiencing a culture in audit firms that associates errors with overwhelming negative 

repercussions.  

We also find that staff-level auditors generally respond to errors with noticeably less 

emotional valence. As we will discuss in more detail later, it is possible that they feel relatively 

protected due to the responsibility levels built into the hierarchical system at audit firms where 

higher-ups are ultimately responsible for errors in the workpapers. An exception is one staff 

auditor who describes an emotional response when being confronted by her supervisor about 

an error she had made: 

                                                
21 More expressions of fear in the interviews were related to regulatory oversight. These findings are discussed in 
more detail under “Regulatory oversight.”  
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Yes, I felt really silly and I was nervous to tell her about it. I realized that had not been a 
good move… (P5B4) 

In conclusion, the error-related emotions that emerged in our interviews indicate that in 

particular higher-ranked auditors generally consider errors as undesirable and certainly not as 

a source of positive potential. We posit that the error-related emotions expressed in the 

interviews potentially restrict learning from errors in audit firms, because they are mostly 

discussed in conjunction with anticipated punishment and reprimand, i.e., emotions of negative 

valence. Indeed, according to the sensemaking literature, emotions occur around shared codes 

of meaning (Hochschild 1979); if the cultural values of the respective organization are 

characterized by blame attribution, it is evident that errors will lead to negative emotions. Our 

findings are also consistent with Weick’s (1993) discussion of individuals’ panic reactions to 

unexpected events, which impairs their ability to make sense of and adequately deal with critical 

situations. 

2.4.4 Error culture and learning 

Our analysis of error culture in relation to learning allows us to delve more deeply into the 

complex dynamics of how shared values and beliefs affect the way in which auditors deal with 

and learn from errors. We first discuss how individuals and superiors view the open sharing of 

errors and how these attitudes relate to learning from errors. Second, we report our findings 

related to organizational practices regarding openness and their effect on learning. Third and 

fourth, we discuss how an error prevention focus and the role of the regulator influence auditor 

learning from errors. 

2.4.4.1 Stated attitudes toward error sharing  

Shared values and norms toward errors are at least in part communicated by means of the 

attitudes shown by peers and superiors towards error sharing. If those attitudes are positive 

(supportive) this is likely to help lower the threshold for communicating errors, which is a 

prerequisite to learning. In their explicitly stated attitudes, interviewees are generally positive 

toward openly communicating errors. Five partners (P1B4, P2B4, P3B4, P5B4, P13S) and three 

managers (M1B4, M3M, M4M) emphasize the importance of sharing errors. One of these 

respondents clearly shows a mindset of communicating and sharing errors: 
One of [firm name]’s slogans is “The biggest mistake is the mistake you make alone.” And 
that mindset is really alive. (P5B4) 

A number of Big-4 firm partners (P1B4, P3B4, P4B4, P5B4) additionally note that there should 

be ample opportunity to report errors without the risk of negative consequences, and they 
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emphasize the importance of helping and supporting each other in handling the error. One of 

these partners expresses this attitude as follows: 
I’m a father of five children. […] My son is nine years old and at one point he asked “dad, 
am I allowed to make mistakes?” He has four older siblings. It is a relief for everyone, 
knowing that you can make mistakes. And my motto is: you should be able to report errors 
without sanctions, blame-free. (P1B4) 

A number of respondents explicitly point out that anger, pride, and punishment should not 

prevent anyone from reporting errors (P3B4, P4B4, P8M, M1B4 M4M), which is interesting 

because our emotion-related findings reported previously suggest that such negative emotions 

do exactly that. Hence, there appears to be a disconnect between how auditors’ normative 

beliefs (i.e., how emotions should be independent of openness) and their actual beliefs, 

especially among partners and managers. There are many instances of such a disconnection 

between normative and actual beliefs. For example, one of the partners (P13S) stressing the 

importance of being open about errors subsequently qualifies his own stated belief by arguing 

that making a ‘big’ mistake is unacceptable. Similarly, a manager (M4M) who initially confirms 

that errors should be shared, later argues that repeating errors is unacceptable. These statements 

leave uncertain whether partners and managers truly support open error-related communication, 

or whether openness is instead stated in principle but not acted upon. This is an important 

observation because attitudes propagated by higher-ranked auditors (representing the “tone at 

the top”) are likely to be followed by lower-ranked auditors. 

For positive attitudes toward error sharing to translate into learning from an error, actual 

sharing of errors needs to occur. Despite interviewees’ expressions of a generally positive 

attitude toward sharing errors, we observe that concrete examples of experiencing open error 

communication are noticeably scarce. We identified only a small number of quotes where such 

positive attitudes materialize in actual sharing behavior. A manager (M4M) describes an 

episode where an error was reported to a supervisor. What followed was a constructive dialogue 

in which the supervisor took the blame. In another example by a staff auditor (S4B4), an auditor 

had committed an error, and subsequently proactively contacted another auditor to discuss the 

error, suggesting actual openness. One partner emphasizes the importance of creating an 

environment in which auditors learn from errors without experiencing negative emotions during 

the process: 
What’s ultimately important is that you improve quality. We want to know the cause [of the 
error], and after recovery, make sure it doesn't happen again. That’s much more important 
to us than whether or not someone is sanctioned. And this is what we are looking for. And 
we are much more concerned with how you can get that nasty feeling out of the process and 
still ensure that you make that quality improvement. (P9M) 
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However, again, the quote by the partner describes a relatively generic and idealized situation, 

leaving us with few actual experiences of enacted openness among higher ranked auditors. 

Interestingly, however, we find that staff auditors’ experiences with voiced attitudes are 

generally more consistent with their experienced behaviors toward error openness (S1B4, 

S2B4, S3B4, S4B4, S5B4) compared to those described by auditors at higher ranks. This may 

be due to their work being constantly monitored by means of the review process, as illustrated 

by the below quote: 
I am responsible for what the junior staff auditor does. I always have to check his work. 
And if there are issues, we have to discuss those on time and do something about them. In 
the same way, my superior is always responsible for my work, and therefore, as long as you 
communicate well, you cannot go wrong.  (S1B4)  

While we find a fair number of stated positive attitudes toward openness in our interviews, as 

described, explicitly stated negative attitudes are also relatively common. An example is a 

partner suggesting that the dominant culture at his firm is characterized by professional pride, 

possibly explaining the lack of openness. In other words, because of an attitude of aiming for 

perfection, auditors are likely less willing to recognize errors, let alone openly share them with 

others. A partner provides the following illustration of such a “perfection” culture: 
There is actually little to no discussion about errors. That has everything to do with […] 
liabilities. If you say, “I have issued the wrong opinion”, then what are the financial 
consequences? I don’t want to call it ‘macho culture’ but there was a bit of a culture like 
“we are good, we do audits well, we have good people, and we make no errors.” (P1B4)  

This quote is rather indicative of the partner’s view toward errors, with a predominant focus on 

the error’s negative (financial and reputation-related) consequences that likely drives any 

subsequent error response – even though the partner is silent on the actual behavior. Clearly, 

the sensemaking of errors described by the partner at this firm is not geared toward primarily 

recognizing opportunities for learning. 

Turning again to displayed behaviors, a manager (M4M) and a staff auditor (S5B4) provide 

examples in which a higher-level supervisor reacted with an explicitly negative attitude after 

an error was reported; in one case he responded by saying that it was a ‘stupid move’ to commit 

an error. Auditors that experience such a response to their openness about errors are likely to 

keep future errors to themselves in order to avoid blame. The following quote by a partner 

further illustrates an extreme example of an overall lack of or reluctance to openness due to an 

overriding (“symptomatic”) negative attitude toward openness in the firm: 
I have seen examples of clients… well I leave the example for what it is... a [problematic] 
audit file was filed in the cabinet for almost two years, waiting for better days […] This has 
proven to be quite symptomatic of what I have seen elsewhere in our practice. (P8M) 
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In summary, we find instances of both positive and negative attitudes of error openness; 

however, even in the case of positive attitudes, and particularly among higher-ranked auditors, 

we see limited translation of such attitudes into error-sharing behavior or responses that indicate 

acceptance of errors, both of which are prerequisites to learning from errors. Our results further 

demonstrate that negative attitudes about error-related communication are also common, and 

several instances show that such practices may discourage auditors from sharing errors, 

reducing the opportunity to learn from them. Of note, openness is critical to the adequate 

sensemaking and subsequent analysis of errors which in turn are prerequisites for learning 

outcomes. Also, organizational members are likely to determine their level of openness about 

errors based on experienced and anticipated responses of higher-ups (Dahlin et al. 2018; Van 

Dyck et al. 2005; Nelson et al. 2016). Hence, the observed mix of positive and negative 

expressed attitudes of openness toward errors is likely to affect learning from errors in audit 

firms. 

2.4.4.2 Organizational practices  

Organizational practices are specific measures taken by the audit firm to promote the sharing 

and subsequent learning from errors. The majority of interviewees identified one or more 

organizational factors that may potentially support learning from errors by encouraging error 

sharing, which we label systematic measures and protection & support. Partners and managers 

provide examples of systematic actions by the firm that potentially stimulate sharing of errors. 

First, three partners (P7M, P9M, P11M) and three managers (M1B4, M3M, M4M) talk about 

their respective firms organizing relatively informal meetings where auditors are encouraged to 

openly discuss issues that have arisen during audits. All of these auditors claim that such 

sessions are quite effective in sharing auditor errors and discussing more or less explicitly that 

such sharing enables the joint analysis of error causes in order to develop insights that can be 

used to avoid similar problems during future audit work, which is a promising characterization 

of learning from errors. This manager provides the following example:  
I will not be the first to hear it when a mistake has been made in a workpaper. And I imagine 
it's not exactly broadcasted on the bulletin board. You often don’t have moments to share 
that. However, during the department meeting there often is such a moment, because the 
atmosphere is a bit looser and then it’s not about the person but it’s about all of us learning. 
So that makes it a bit easier. (M4M) 

In other words, at this firm, interestingly, department meetings are seen as a psychologically 

safe forum to discuss errors, such that participants will have a mindset toward learning rather 

than blame. Another manager’s quote illustrates a similar measure designed to increase sharing 

and learning of errors by describing business unit meetings at his firm:  
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Everyone is there. And it’s sufficiently open to simply put the problems on the table. Like 
“okay that wasn't good, how would you deal with it?” (M3M) 

To the extent that actual errors are discussed openly, such organizational practices hold great 

potential in enabling organizational learning from errors. However, during the interviews we 

also heard about experiences where hypothetical errors were shared during meetings. The 

following quote illustrates such sharing of anonymized errors. 
We are a small department with about 20 people, so you cannot discuss something like that 
in an anonymous manner because everybody immediately knows who is involved. That 
doesn’t need to be a problem. We also have department meetings that I organize four times 
a year. […] Sometimes examples of small ‘bloopers’ or sloppy mistakes are brought into 
the discussion. […] Audit seniors will sometimes give presentations about errors in practice. 
These examples are taken from the files and anonymized. And making sure that we include 
errors from everybody. I think that is a way to learn from each other's errors without pointing 
fingers and saying, 'it was Peter and he did poorly’. I don’t think that works. (M4M) 

As noted previously, learning from such disguised or hypothetical errors is less effective than 

actual errors experienced, since hypothetical errors do not have actual consequences or 

emotional attachment (Ivancic & Hesketh 2000). 

Second, a partner (P10M) and a manager (M2M) suggest that when auditors commit errors 

their firms’ policy prescribes additional support in the form of coaching. Coaching is not only 

intended to help auditors perform better, but also to make them feel more at ease within the 

organization. To the extent that auditors view coaching as a support function rather than 

punishment, it can indeed be considered a promising organizational mechanism to improve 

learning from errors. Third, a partner (P1B4) describes a cultural change program at his firm 

that led to the use of targeted meetings in which auditors are actively stimulated to discuss as 

many errors as possible. Finally, another partner (P4B4) explains that he believes that excessive 

work pressure may threaten openness and, therefore, the firm systematically evaluates and 

regulates the work pressure of partners on an annual basis:  
And because things get out of hand with that one client, their entire work package is under 
pressure. Or perhaps two of their managers are currently on maternity leave and the other 
is sick. And those are times when people also have to do their work under more pressure. 
And how do you maintain that ability that you think "you can knock on someone else's 
door". So, one of the things I also do every summer is actually sort of reassess the amount 
of work that is on everyone's plate, to determine whether it’s reasonable.  (P4B4) 

Interestingly, at the staff level, auditors indicate that openness about errors is stimulated by 

protection & support. A number of staff auditors (S1B4, S2B4, S3B4, S4B4) suggest that they 

feel protected because once an error has occurred, it is by definition the responsibility of the 

manager (i.e., the reviewing party). This feeling is likely the result of the review process where 

superiors are responsible for follow-up. Therefore, staff auditors experience relatively limited 

blame even when they made an error, removing perceived barriers to sharing errors. Further, a 
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number of staff auditors (S1B4, S2B4, S3B4, S4B4, S5B4) recognize a strong awareness of a 

shared responsibility to successfully complete their tasks during an audit; therefore, staff 

auditors are willing to support each other during the audit. It appears that staff auditors are 

relatively comfortable about communicating errors. One staff auditor explains this notion of 

protection & support as follows: 
[An error] certainly has an impact. Everyone will be called together to take a critical look 
at themselves and the team and evaluate what was done well and what should have been 
done differently. Follow-up actions and responsibilities take place higher up in the 
hierarchy, so [as staff auditor] you will not be blamed easily […] as all your work is being 
reviewed. (S1B4) 

We conclude that audit firms do take initiatives to stimulate sharing of errors and potentially 

learn from them, not the least by the structural features of the review process where superiors 

take responsibility for subordinates’ actions, resulting in a sense of protection and support 

among lower ranked auditors. Thus, it appears there is a greater sense of sharing of errors by 

lower-level staff than higher ups, with the latter having greater responsibilities and decision 

making on an engagement. Despite these organizational factors which potentially promote 

learning from errors, however, we also identify many organizational factors that can obscure 

learning from errors, as illustrated by experiences described by all but one of the interviewees. 

Importantly, respondents discuss many examples of repercussions in more or less explicit forms 

(reputation damage, sanctioning, performance evaluations, as discussed next) that they have 

experienced in response to an error. Such repercussions, and especially their respective 

anticipation potentially discourage auditors from sharing their errors for the purpose of learning.  

A few partners (P7M, P10M, P2B4) emphasize that committing errors in their firms usually 

results in reputation damage, which can be detrimental for auditors’ career opportunities if 

reflected in their performance evaluations. Three partners (P1B4, P4B4 P5B4) further state that 

they experience an audit firm culture in which errors are typically considered unacceptable 

events, which at best result in reprimands. In the rare cases that partners show vulnerability, for 

example by communicating an error, they are often criticized (P5B4, P7M). The following 

partner describes this as follows: 
In the auditing world it is not done to show your weak spot. (P7M) 

While the repercussions discussed thus far are relatively implicit, the vast majority of 

interviewed partners at Big-4 and medium-sized firms (P1B4, P2B4, P3B4, P4B4, P5B4, P8M, 

P9M, P10M, P11M) admit that the discovery of errors (e.g., by an internal review) frequently 

leads to outright sanctioning of auditors for whom shortcomings were identified. The following 

quote provides an example of how a fellow partner who had made mistakes in the audit was 
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severely punished by being forced to resign from most of his duties at the firm’s technical 

department: 
The question was ‘How do you deal with that [person making a mistake]?’ I thought about 
this quite a bit, and I said, ‘Everyone makes mistakes […] You can punish but make sure to 
also help this person.’ Only, they did not help him. (P5B4) 

Interestingly this interviewee objects to the way the situation was handled by the firm, 

suggesting a clear level of mismatch between current policies and this individual auditors’ 

attitudes toward desirable actions.  

Another partner (P8M) shares the story of a partner that had made an error and then was 

victimized in the media to save the reputation of the firm. This event forced the partner to leave 

the audit profession altogether. A culture in which shortcomings can have such negative 

personal repercussions is likely to discourage auditors from sharing errors going forward. Based 

on these observations it is not surprising that one respondent states that partners regularly 

choose to deal with an error by themselves rather than in the team, to avoid sharing it with the 

team: 
You sometimes see that partners pull problems out of the team, make it their problem and 
think they have to solve it themselves. And that is also a bit tricky because there is an entire 
team that still looks at you expectantly for a while like “are you going to do something with 
it?” […] You are their role model. So you take that away from them and at some point they 
think “he put it away, or he-“. Well, they may get it before you know it yourself. (P8M) 

The above quote shows how coping mechanisms by auditors that experience a culture in which 

errors lead to personal repercussions can lead to ignoring and covering up of errors, reducing 

the openness that is required to learn from errors. 

While partners focus primarily on sanctioning mechanisms when discussing error 

repercussions, three of the staff auditors (S1B4, S3B4, S5B4) explain that individual 

performance evaluations are a determining factor for being assigned to future engagements, 

and that these evaluations are impaired once one has committed an error. As a result, over time, 

auditors who occasionally commit errors may no longer be selected for audit teams and in some 

cases, this process results in auditors leaving the organization. A staff auditor explains this 

process as follows: 
Researcher: Can it [committing errors] also harm you? […] Respondent: Maybe internally 
because they don’t want you to be a member of their audit team. […] You always have a 
list of people that you want [on your team] because you know they will do a good job, and 
they will be the first to be called or assigned. At a certain point you are placed at the end of 
that list if you do that sort of things [errors]. (S5B4) 

A manager (M4M) explains that the strong hierarchy that characterizes audit firms reduces 

openness; an auditor will be likely to anticipate the potential response of sharing an error with 
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someone of greater authority, because a disapproving reaction is likely to cause negative 

consequences (e.g., negative performance evaluations). Indeed, a staff auditor (S5B4) 

communicating an error to a higher-level auditor received an angry response, likely deterring 

future open communications. This observation suggests that emotions and culture interact in 

their effects on openness about errors. 

As discussed in our theoretical framework, beyond openness, another important 

prerequisite to learning is adequate analysis of the error. During our coding of the interviews, 

we discovered several instances in which auditors analyzed errors but did so for the purpose of 

defending themselves in various contexts of performance evaluation and reviews. For example, 

a partner explained that the results of internal quality reviews are often difficult to accept, 

triggering defensive tendencies (P1B4). Another manager (M2M) explained that, by definition, 

as an auditor you are expected to be able to build a ‘defense line’ around your work. This action 

is necessary because audit files are reviewed internally and externally, and auditors must be 

able to defend choices and actions. Interestingly, two interviewees (P4B4, M1B4) pointed out 

that a defensive attitude is part of the dominant culture in audit firms, as explained by this 

partner:  
You are tempted to think, ‘Hold on a moment, is that really true and do you have to weigh 
that in so heavily? [...] True, it’s not documented in the audit file, but I know it. Can’t you 
consider that?’ These defensive impulses arise because of the connection with performance 
management. Your performance affects for which assignments you can be deployed, which 
responsibilities you can be entrusted with, your growth potential in the organization, and 
your financial compensation. [...] That’s why it is difficult when you get such pushback to 
think ‘yes, this is a fantastic learning opportunity'. (P4B4)  

Hence, analyzing errors for the purpose of defending one’s actions is a relatively common 

practice at audit firms. During the interviews themselves, a few respondents (P11M, P12S, 

M4M) defended their actions while discussing their errors, blaming time pressure for being the 

main cause for such incidents. While error analysis is important for learning, this defensive 

approach to analysis is unlikely to promote learning from errors, as it further emphasizes the 

exclusively negative role of errors. 

Finally, even though we noted some promising uses of department and business unit 

meetings to discuss errors, some respondents also indicate they experience a lack of 

organizational practices to discuss errors. According to a partner (P4B4), audit team members 

work increasingly independently of each other due to the emergence of electronic audit files, 

which decreases the overall level of interaction. Such restrictions provide fewer opportunities 

for open discussion about errors. While prior auditing research has indeed demonstrated that 

the use of computer-mediated communication among the team and with audit clients may have 
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direct consequences for audit quality (e.g., Brazel, Agoglia, and Hatfield 2004; Bennett and 

Hatfield 2018), our finding demonstrates an additional concern caused by electronic 

communication with respect to learning from errors. Also, a manager (M4M) and two staff 

auditors (S4B4, S5B4) argue that the composition of teams changes so frequently that there is 

no time for discussion of errors, pointing to time pressure and stress as potential causes not only 

for audit-quality threatening behavior (e.g., Agoglia, Hatfield, and Lambert 2015) but also 

limited openness about errors, resulting in an important barrier to learning.  

In the literatures of sensemaking and error management, organizational practices are 

important mechanisms that affect error culture and the organization’s capacity for learning from 

errors. However, with few exceptions, respondents describe implicit and explicit organizational 

factors (and the lack thereof) that motivate auditors to keep errors to themselves and defend 

their actions in order to avoid negative personal repercussions, rather than stimulating adequate 

sensemaking, error analysis and learning from errors. The overall impression is that the culture 

described by most respondents tends toward one of blame. A noteworthy exception is that 

auditors at lower ranks perceive a sense of protection and support that allows them to speak 

more freely about errors than higher-ranked auditors. 

2.4.4.3 Error prevention 

According to the error management literature, error prevention should be regarded as the first 

line of defense followed by the management of errors that do occur. However, excessive 

emphasis on prevention can cause errors to be labeled as “unacceptable events,” causing 

auditors to engage in inadequate sensemaking of errors and thereby subsequently reducing the 

sharing of errors for learning. Our analysis thus far has repeatedly indicated instances of a view 

toward errors that is characterized primarily be the need to prevent them. In this section we 

further discuss measures taken to prevent errors brought up by interviewees, which may indeed 

limit openness, analysis and learning from errors. 

Overall analysis of the interviews suggests that audit firms place a major emphasis on the 

prevention of errors, as we find the code “error prevention” in all of the 22 interviews. 

Prevention measures such as training are applied to minimize the occurrence of errors by 

investing in a high level of knowledge and skills of auditors. Many prevention measures are 

manifest in the form of standardization. Auditors from all ranks provide numerous examples of 

working with software applications that determine the structure of work, the intensive use of 

checklists, and auditors reviewing each other’s work in a systematic manner during an audit.  



 73 

A partner (P1B4) explains that firm-internal standards require auditors to consult on 

difficult issues. Another partner (P4B4) notes that all activities during the audit must be 

documented to enable monitoring of progress during an audit engagement. Yet another partner 

(P3B4) mentions ‘pre-audit meetings’ which are conducted before an engagement to identify 

problem areas. A staff auditor (S5B4) explains how software applications determine the method 

used to perform the audit. For each client type, auditors select templates that determine the 

nature of the engagement (e.g., audit testing plans). Furthermore, software programs force 

auditors to follow systematic steps; when a certain process has been completed, the auditor 

‘clicks’ to the next step (Dowling and Leech 2014). Deviations from this process require 

authorization by a supervisor. The following manager’s example suggests the level of intensity 

of error preventive practices: 
What people around me are talking about are these standard checklists which make you tick 
off 400 questions of which 300 do not even apply to your client. And maybe the 25 questions 
that are most essential to the client, the most important considerations, might not even be 
there. I think that’s pretty dangerous. (M4M) 

Further, auditors are concerned that working with error-preventive measures is very time-

consuming and may be at the expense of professional judgment, increasing the chance of errors. 

A partner illustrates the problem as follows: 
Before you know it, you are spending the entire day […] filling out checklists. You have to 
talk to people to find out what is going on. They will of course tell you, but now there is 
such an emphasis on documentation. I am not saying that is not important, but it is much 
more important that you form a proper judgment. So, I would separate those issues. (P5B4) 

Overall, interviewees indicate that error prevention takes up a large part of the audit. The 

emphasis audit firms place on error prevention may potentially have detrimental consequences 

for learning from errors. Such a focus may lead to a mindset where errors are seen as 

‘unacceptable events’, where auditors who still commit errors despite all the measures are likely 

blamed. As a result, auditors may ignore or cover up their errors in order to avoid negative 

personal consequences, rather than sharing errors with others and learning from them.  

2.4.4.4 Regulatory oversight 

The effects of regulatory oversight on sensemaking and learning from errors play an important 

role in most interviews, with all but one of the interviewees providing examples.22 Many of 

these effects such as tension and shock are described in our findings in the previous section 

                                                
22 The Dutch audit regulator is the Netherlands Authority for the Financial Markets (AFM), which oversees audit 
firms that perform statutory audits of public interest entities. The AFM evaluates whether audit firms comply with 
Dutch auditing standards (Wta). This goal is achieved by evaluating the quality control systems of audit firms and 
inspecting audit files. 
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relating to “emotions”. A number of partners from varying firm types (P1B4, P2B4, P3B4, 

P4B4, P5B4, P6M, P7M, P8M, P9M, P10M, P11M) note the large amount of critical regulator 

inspection findings about audit quality at their respective firm, frequently appearing in the 

media. A number of partners (P1B4, P2B4, P4B4, P5B4, P7M, P9M, P13S) further indicate 

that they experienced negative emotions such as shock, pressure, or discouragement in response 

to these remarks, which reduce the likelihood that auditors share their errors. One of the partners 

describes these responses to the current regulatory environment as follows:  
Well, it reduces the attractiveness of the profession. You are not given energy by constantly 
hearing ‘you did not do this well, you did not do that well’, and always this voice in your 
ear saying, ‘if I make a mistake that’s the end of my career’. (P1B4) 

Three partners (P7M, P2B4, P4B4) point out that they feel there is no margin for error at all. 

This perception may suggest that regulatory pressure further increases the focus on error 

prevention, which is undesirable because such practice may further stimulate a mindset in 

which errors are considered as “unacceptable events”, a problem that audit firms note in our 

observations in the “error prevention” section. Further, the three partners state that they 

experience the fear that an error can potentially end their career. All these partners mention 

feelings of fear among auditors. These feelings may be further aggravated by the fact that some 

auditors feel that the regulator mainly focuses on the punishment of errors, as indicated by two 

partners (P1B4, P5B4). One of these partners illustrates it in the following way: 
Well, here is an example of what I think went wrong at [firm name]. Look, our profession 
is of course changing a lot. And it already has changed a lot. Looking back, I sometimes 
think that [firm name] toughened up a bit too late. But at a certain point the AFM would 
also look into it [firm procedures] and a number of things were not good. And that was of 
course quite a shock. And then nobody knows exactly what to do differently. […] But it is 
important to consider that actions were taken [by the regulator] that caused people to 
become afraid. (P5B4)  

Further, a number of partners (P1B4, P4B4, P5B4, P9M, P10M) state that the regulator applies 

very strict quality standards, and failure to comply frequently results in sanctions. According to 

the partners this has an adverse effect because pressures reduce the opportunity to apply 

constructive quality-enhancing measures. This experience is interesting, given that in the 

preceding section “Organizational practices,” we find that auditors already fear repercussions 

for sharing errors. As such, this focus by the regulator may exacerbate such barriers toward 

openness. A quote by another partner illustrates a situation in which errors were already shared 

and analyzed in order to improve the quality of work, but the regulator still decided to initiate 

disciplinary action:  
I think that the decision to initiate that disciplinary action was a conscious choice. A lot of 
measures had already been taken by the organization and regarding that file. […] And those 
involved already had made an analysis resulting in a kind of "what can we learn from this" 
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and "what should we learn from it". A sort of "How do we proceed with this" analysis. You 
could have left it at that. But the AFM chose to initiate a disciplinary case. (P3B4)  

All interviewed managers indicate that the increasing emphasis on compliance causes fear 

among auditors. The following manager provides an example of how the regulator is one of the 

main causes of this fear among auditors: 
I personally experience the fear that there's someone inspecting our files and what if... [there 
are adverse findings]? […] The quality at firms of all sizes has been assessed as 
unsatisfactory. I have trouble with this. We could use this message to improve our quality, 
as a benchmark. […] But now I notice a kind of fear. Driving people to formally comply 
with everything just to cover their bases. (M4M)  

Participants across all ranks indicate auditors are currently leaving the profession due to the 

growing emphasis on compliance (which also increases work pressure) and the presence of a 

culture of fear. This manager’s quote provides an overall illustration of how regulatory presence 

affects the climate in audit firms: 
Yesterday I got an email announcing that there will be an internal quality review and that 
these files can also be selected by the AFM. All the alarm bells start ringing, not because I 
didn’t do my work well, but there is always a possibility that something will come out of 
the inspection, and then you are beaten with a stick. This triggers a culture of fear. The 
question is whether that is good for the organization. (M1B4) 

An interesting result is that a manager (M1B4) explains that, on the one hand, a type of auditor 

arises that only wants to comply with the rules, and on the other hand, auditors are afraid to 

innovate because deviating from the standards may lead to sanctions. The same manager 

explains how the current regulatory oversight deters audit firms from incorporating innovative 

practices: 
Auditors are used to audit the financial statements in the traditional way, compliant with 
auditing standards. Data analytics is a kind of ‘out of the box’ thinking, which requires one 
to dare to make choices. […] Sampling is generally accepted by the regulators. But when it 
comes to data analytics, we don’t really know yet. But this prevents auditors from applying 
data analytics. […] Even though looking at all the data allows you to see much more than 
from a sample of say 35. (M1B4)  

Innovation by definition implies the acceptance of a greater likelihood of errors, which makes 

this remark particularly relevant for our study. That is, innovation is a trial-and-error process 

that entails risks of making mistakes. Further, a staff auditor (S3B4) indicates that while only 

managers and partners are monitored by the regulator, then criticisms are delegated top-down 

to the staff auditors. Therefore, staff auditors also experience the consequences of regulatory 

pressure.  

In summary, the experiences of participants suggest that regulatory oversight stimulates an 

(over)emphasis on error prevention and could cause a culture of fear. As explained in our 

literature review, such elements can potentially limit the degree of openness about errors. Our 
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observations also corroborate recent interview findings by Brivot, Roussy, and Mayer (2018) 

who conclude that particularly public company auditors resent the way oversight bodies inspect 

their audit files as they focus exclusively on documentation quality and allow limited room for 

professional judgment. Also, our results corroborate and extend the observations by Johnson et 

al. (2018) who find that auditors’ efforts are frequently motivated by fear of the PCAOB’s 

enforcement penalties (rather than inherent acceptance of and trust in the regulator’s views). 

Finally, our observations support findings by Westermann et al. (2019) which similarly suggest 

that auditors perceive PCAOB inspections to have improved audit quality but at the detrimental 

cost of “functionally stupid” work practices and impression management, stress and tension. 

2.5 CONCLUSION 

In this study we integrate the sensemaking and error management literatures to examine how 

the sensemaking processes of error cognition, emotions, and culture along with the tenets of 

error management affect the ways in which auditors learn from errors. These issues are 

important because inadequate consideration and management of errors may lead to lack of 

learning, the repetition of errors and ultimately result in lower audit quality. In contrast, 

effective application of error prevention and error management can result in long-term learning 

from errors, and even innovation (Van Dyck et al. 2005) through adequate sensemaking of 

errors (Catino and Patriotta 2013). 

EXHIBIT 2.3 

Summary of key findings and implications 

 
Sensemaking 
determinant  

Findings Implications for 
practice 

Implications for 
future research 

Error cognition  Respondents describe 
multiple formal mechanisms 
in the audit environment 
(e.g., internal review, 
regulatory inspections) that 
help create awareness about 
errors. However, examples of 
more informal and 
spontaneous mechanisms are 
less common. This finding 
may be the result of audit 
firms’ strong emphasis on 
error prevention, causing 
auditors to be fearful about 
repercussions when sharing 
errors. 
 

Errors that are not identified 
by formal awareness 
processes such as internal 
review and regulatory 
inspections may be ignored 
and thus not lead to 
learning. Audit firms should 
consider ways to promote 
greater openness about 
errors through informal and 
spontaneous mechanisms.  
 
When auditors view 
unintentional errors as 
deliberate violations they 
are likely to be sanctioned, 
stimulating them to cover-
up errors in order to avoid 

Future research could 
examine the efficacy of 
potential initiatives that 
help auditors become 
more cognizant of the 
concept of an error and 
what it entails, beyond its 
negative repercussions. 
Also, research could 
examine mechanisms to 
stimulate informal 
exchanges about error 
occurrences, beyond the 
formalized review 
process. 
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Auditors make limited 
distinction between errors 
and violations, which many 
respondents regard as a “grey 
area”. 
 

Auditors also make limited 
distinction between errors 
and consequences. 
Particularly higher-ranked 
auditors seem to neglect 
errors with small 
consequences and indicate 
that primarily errors with 
large consequences give rise 
to follow-up actions. 
Auditors’ training to base 
their decisions on the 
principle of reasonable 
assurance and materiality 
may be the cause for their 
tendency to focus on error 
consequences. 
 

negative personal 
consequences. Audit firms 
should create awareness that 
errors and violations require 
different follow-up actions. 
 
Insufficient distinction 
between errors and their 
consequences may cause 
auditors to ignore the 
learning potential of 
identified errors with small 
consequences, which are 
likely to be repeated and 
have potentially detrimental 
consequences during future 
occurrences. Audit firms 
should promote 
understanding about the 
importance of learning from 
all identified errors. 

Emotions 
related to errors  

Auditors describe a multitude 
of negative emotions related 
to errors (e.g., 
embarrassment, shame, 
defensiveness, and fear), 
indicating they consider 
errors as undesirable rather 
than a source of positive 
learning potential. This 
finding may be the result of 
frequent punishment and 
reprimand of auditor errors. 
 

Audit firms should develop 
a “tone at the top” to 
mitigate these effects. 
 
Audit firms should promote 
a “tone at the top” to 
recognize errors are 
expected and a learning 
opportunity. 

Future research could 
obtain a greater 
understanding of how 
auditor emotions toward 
errors are affected by 
factors such as the error 
culture and ascertain what 
effects emotions may have 
on error reporting and 
learning from errors.  
 

Error culture  The importance of openness 
is recognized by all 
hierarchical layers, and there 
are several organizational 
initiatives to encourage 
openness. However, 
participants provide limited 
examples of concrete 
experiences of open 
communication. This may be 
a result of organizational and 
cultural factors such as the 
review process that 
potentially limit openness. 
The identification of an error 
frequently leads to sanctions. 
 
Auditors experience a 
potentially excessive focus on 
error prevention, which may 
result in errors being 
perceived as an 

Adjust firm policies and/or 
training towards balanced 
error prevention and error 
management. 
 
Promote a “tone at the top” 
to recognize errors are 
accepted and a learning 
opportunity. 
 
Provide a sufficient safety 
net for auditors from 
regulatory oversight to 
promote openness. 

Future research could 
examine: 
 
• the efficacy of 

regulatory mechanisms 
to enhance error 
management at audit 
firms, such as forms of 
Crew Resource 
Management (CRM). 

 
• the interrelationship of 

regulator and leadership 
effects on the handling 
of errors within audit 
firms. 

 
• the relationship between 

error handing and 
innovation at audit 
firms. 
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“unacceptable event,” 
subsequently reducing 
openness. Audit firms’ 
reliance on error prevention 
may be caused by 
performance appraisal and a 
generally high emphasis on 
compliance to regulations. 
 
Regulatory oversight leads to 
auditors leaving the 
profession, a heightened 
emphasis on compliance, and 
a fear of sanctions, all of 
which indirectly affect 
learning from errors. 

Exhibit 2.3 provides a summary of the major findings of the study and their implications for 

practice and future research. First, with respect to the sensemaking construct of error cognition, 

despite the presence of a number of formal mechanisms in practice that identify errors such as 

the review process, we find that informal processes (e.g., informal, spontaneous discussions) of 

error awareness are relatively scarce. Future research could examine how such informal, 

spontaneous exchanges might better stimulate awareness of errors. Further, auditors appear to 

make an insufficient distinction between errors (unintentional) and violations (intentional). The 

growing focus on compliance and regulatory oversight likely plays an important role in 

aggravating the risk that errors are viewed as violations. As long as such ambiguities persist, 

auditors will continue to be put at risk of being harshly penalized for “unintentional” actions. 

Such situations stimulate fear, ultimately reducing openness and the sharing of errors (Van 

Dyck et al. 2005). Audit firms should promote a more accurate understanding of the error 

concept as distinct from violations to prevent such adverse responses to errors. Auditors also 

exhibit a strong focus on errors with large consequences, a behavior which is likely caused by 

the more general audit profession’s dominant focus on materiality thresholds and reasonable 

assurance in determining whether to act in response to a client error. However, all errors, 

whether of small or large consequences, are potentially important, since they may be repeated, 

become more significant on another occasion, and offer opportunities for learning.  

Second, auditors, particularly higher ranked, express a multitude of emotions related to 

errors, such as embarrassment, shame, and, in many instances fear. Moreover, we observe that 

emotions such as disbelief, disapproval, antipathy, and feelings of resistance further complicate 

the acceptance of an error. Errors are, thus, viewed as undesirable rather than an opportunity 

for learning. Overall, we observe a general mindset among higher-ranked auditors which leads 

to difficulty of accepting that errors are part of everyday life. However, auditors who do not 
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recognize that they have committed an error are unlikely to share information with others, 

undertake corrective action, and learn from the incident. We demonstrate how emotions play 

an important role not only in the context of risk assessments (Guénin-Paracini et al. 2014) and 

the review process (Andiola et al. 2019), but also when it comes to sensemaking of own and 

others’ errors during audit work. 

Third, with respect to the sensemaking construct of error culture the significance of 

openness in reporting errors is recognized by auditors. While we came across descriptions of 

open discussion of actual errors, these sessions tend to focus on hypothetical, anonymized 

errors, rather than actual error experiences, which the error-management literature is critical 

about in terms of learning opportunities. Also, while most partners acknowledged the 

importance of openness, it was striking that we come across relatively few examples of actual 

experiences of open communication, suggesting a potentially harmful disconnect between 

attitudes and actual behavior, particularly among partners. Meanwhile, possibly due to the 

institutional hierarchical levels of responsibility, lower ranked auditors perceive a sense of 

support and protection leading to a higher willingness to openly share errors. 

We identify cultural and organizational factors such as performance evaluations, 

sanctioning, reputation damage, and excessive application of error prevention practices as 

stimulating auditors to either cover-up errors or engage in defensive postures to rationalize their 

errors. Many of these practices are structural features of the auditing profession and have 

benefits for large parts of the audit but can be detrimental for learning from errors. For example, 

the dominant focus on liability concerns likely causes a defensive mindset when analyzing 

errors. We also identify features of the profession which limit the feasibility of openness and 

learning even when auditors recognize their importance, such as the frequent changes in team 

composition. These are important attributes that prior research in error management has not 

identified, and as a result of these practices, pose limitations on the extent to which auditors 

analyze and learn from errors.  

Our findings have a number of important implications for practice and future research. To 

reduce negative emotions associated with errors, the error culture at audit firms ought to 

actively communicate that errors, unless repeated, are expected, accepted, and viewed as a 

valuable source of learning rather than a reason to punish. While many of the organizational 

features in the audit environment such as peer rating processes and frequent fluctuation of team 

composition are difficult to change in practice, firms may adjust firm policies and/or training 

to instill higher levels of audit firm awareness of the potential for learning. Research is then 

needed to examine the efficacy of such measures in enhancing an effective error culture and 
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mitigating negative emotions. Future research could also explore more formal mechanisms 

through which error management can be stimulated and improved at audit firms, such as forms 

of Crew Resource Management (CRM), a training program which is frequently implemented 

in the aviation and healthcare sectors (Helmreich and Merritt 2000). 

Auditors in our interviews frequently identify regulatory oversight as an important cause 

of fear and shock among auditors. Partners complain about the strictness of regulatory 

inspections and staff, seniors, and managers discuss having to work with checklists and 

standardized procedures to respond to such demands. Further, regulatory oversight has led to a 

focus on compliance with rules and a fear to innovate since deviations from standards can lead 

to sanctions. Even more relevant to the current study, the recent emergence of a strict regulatory 

regime likely further limits the room available for turning errors into a learning opportunity, 

because of the heightened focus on compliance. These findings regarding the negative effects 

of the regulatory environment in auditing suggest this is a promising avenue for consideration 

of potential changes in practice and future research. Until audit regulators reconsider their 

oversight approach to focus on learning, it is up to audit firms to ensure their employees 

perceive a sufficient level of psychological safety net to openly share errors. Future research 

could also consider how the interrelationship of the regulator and firm leadership affects the 

handling of errors.  

We recognize that our study faces some limitations. First, the sample is limited and may 

not be fully representative of the population of auditors; however, this is a common inherent 

characteristic of qualitative studies which have the primary goal of in-depth analysis rather than 

representativeness. Relatedly, our focus is primarily on auditors employed by (Big-4 and 

medium-sized) firms that conduct statutory audits of PIE clients, which fall under the 

supervision by the AFM. Future research could examine how auditors at less regulated, smaller 

firms manage errors. Second, while we described differences and similarities between staff 

levels, we acknowledge that we interviewed a relatively large number of partners compared to 

other ranks. While we believe that partner views are particularly important for the goal of our 

study given their strategic role in audit firms and their effect on the error culture, future research 

may focus more extensively on the perspectives of auditors at lower ranks. Third, interviews 

offer a rich set of data that leave perspectives from interviewees intact (Steckler, McLeroy, 

Goodman, Bird, and McCormick 1992). However, during interviews it is important to remain 

non-judgmental in order to limit the biasing effect of the interviewer (Johnson and Turner 

2003). Thus, when processing the interview data, the presence of participant self-reporting 
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biases and inaccuracies cannot be excluded, although our high inter-coder reliability provides 

assurance in this regard.  

Finally, as discussed, error management leads to learning from errors, but it may also 

stimulate innovation, innovative thinking, and formulating new goals. In this study, we did not 

examine the relationship between error handing and innovation, another promising avenue for 

future research. Interestingly, regulatory bodies in other sectors deal very differently with the 

occurrence of incidents and errors. For example, in aviation, the focus is much more on firms’ 

(i.e., airlines’) overall compliance with quality assurance rather than sanctioning individual 

shortcomings or errors (see, e.g., Skybrary 2018), leaving the way errors are dealt with up to 

the organizations themselves. Another promising avenue for future research is firms’ increasing 

use of root-cause analyses (RCAs) which is a systematic method to analyze errors and incidents 

with the goal of organizational learning. RCAs have recently been proposed to become 

mandatory in the exposure draft of the International Standard on Quality Management 1 

(IAASB 2019) and have readily received extensive attention from regulators around the world 

(e.g., AFM 2020; FRC 2020; PCAOB 2017). In all, there are many promising practice and 

research avenues, as discussed, for enhancing sensemaking and the management of errors in 

the audit environment. 
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CHAPTER THREE1 

Effects of error management climate (EMC) and error consequences on the 
performance evaluations of auditors 

 
Abstract: This paper examines how error management climate (EMC) and error consequences 
influence the behavior of superior auditors during performance evaluations of subordinates that 
made an error. I expect that in an “open” EMC, superiors stimulate learning from all errors and 
minimize resulting punishment. At the other extreme, in a “blame” EMC, errors are typically 
penalized without learning being stimulated. Further, evaluators are expected to increase their 
focus on learning and/or punishment when the consequences of the subordinate’s error are large 
as opposed to small. Finally, I argue and predict that audit firms may use an open EMC as a 
valuable tool to stimulate learning from errors both when the consequences are small and large 
while avoiding punishment. While the main analysis indicates that predominantly large rather 
than small error consequences increase superiors’ tendency during performance evaluations to 
stimulate learning, I do not find evidence for the remaining predictions. 
 
Keywords: audit quality; performance evaluations; error management climate 

                                                
1 This chapter is based on Van Mourik, O. (2020). Effects of error management climate (EMC) and error 
consequences on the performance evaluations of auditors. I thank Anna Gold, Philip Wallage, Therese Grohnert, 
Arnie Wright, Hun Tong Tan, Shankar Venkataraman, Kobe Millet, Siria Xiyueyao Luo, and participants of the 
PhD seminar on Experimental Research in Financial Accounting at the University of Bern for comments and 
suggestions. I would further like to thank Susanne Preuss for her assistance during data collection. 
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3.1 INTRODUCTION 

Audit firms have an interest in effective performance evaluations of auditors with the goal of 

optimizing audit quality (Johansen & Christoffersen, 2017; Andiola 2014). Stimulating auditors 

to learn from their errors during this process can potentially contribute to this goal because it 

helps preventing the repetition of errors (Van Dyck, Frese, Baer, & Sonnentag 2005; Gold, 

Gronewold, & Salterio 2014). However, prior research indicates that audit firms face challenges 

in utilizing such learning stimulation during performance evaluations (Westermann, Bedard, & 

Early 2015), and that evaluations frequently result in overly critical performance ratings 

(Church 2014). Hence, performance evaluations in audit firms may not always optimally 

contribute to stimulating the quality of work done. This issue may be particularly relevant in 

cases where auditors made errors during their work given that failing to learn from errors causes 

them to repeat (Homsma, Van Dyck, De Gilder, Koopman, & Elfring 2009), potentially 

reducing audit quality in the long run. 

In the present study, I examine how error management climate (EMC) affects audit 

superiors’ evaluations of their subordinates who made an error during their audit work. EMC 

is “the set of shared beliefs, norms, and common practices regarding the management of 

discovered errors and mistakes in an organization” (Van Dyck et al. 2005), and entails two 

extremes. In an “open” EMC, the organization accepts that errors will always occur despite 

existing preventive measures. It stimulates learning of all errors and minimizes punishment as 

long as individuals do not repeat the same errors. Sharing of errors is viewed as a means to 

increase the important goal of learning from errors at the organization because it leads to better 

performance (Van Dyck et al. 2005). At the other extreme, in a “blame” EMC, errors are 

typically penalized without learning being stimulated. In line with an open EMC, audit firms 

strive to become a “learning organization” (Peecher, Swartz, & Solomon 2007). However, 

organizations will only achieve this goal if corresponding beliefs, norms and values are 

constantly stimulated by upper management (“tone at the top”), otherwise, organizations are at 

risk of creating or maintaining a blame EMC (Gold et al. 2014; Gillingham, Blanco, & Lewko 

1997; Zhao & Olivera 2006).  

Prior research demonstrates that EMC in audit firms affects auditors’ judgments and 

decisions related to their own as well as others’ errors with potential consequences for audit 

quality (Gold et al. 2014; Gronewold et al. 2013; Gronewold & Donle 2011). That is, an open 

EMC stimulates auditors to take discovered errors seriously and share them for the purpose of 

timely correction and learning, which is beneficial for audit quality. Conversely, the strong 



 90 

emphasis that a blame EMC puts on working error-free may incentivize auditors to hide errors 

to avoid punishment, potentially leading to quality threatening behaviors. While prior research 

has focused on how EMC affects individual auditors’ handling of discovered errors during audit 

work, I examine how superiors in a performance evaluation setting respond to errors committed 

by their subordinates, given different EMCs.  

In this study, I view performance evaluation as the periodic process that audit superiors 

(e.g., audit seniors, managers, partners) apply in their role as evaluator to assess and improve 

the performance of subordinate auditors. Evaluators may do so by assigning performance 

ratings and by determining learning and/or punitive responses. At one extreme, evaluators may 

stimulate learning from subordinate auditor errors brought up during performance evaluations 

by organizing analysis and support. At the other extreme, evaluators may penalize subordinates’ 

errors by for example lowering their performance rating, or by withholding their salary increase 

for the next period. EMC is expected to influence evaluators’ responses to subordinates’ errors 

as superiors have been found to intentionally bias their evaluations to expectations of their work 

environment (Grabner, Künneke, & Moers 2016), in which perceptions about their audit firms 

EMC are likely to play an influential role. As such, I expect that superiors’ evaluations of 

subordinates that committed an error in an open EMC will be more geared towards learning, 

while performance evaluations in a blame EMC will be more geared towards punishment.  

The degree to which evaluators gear performance evaluations toward learning and 

punishment in response to errors is related to audit quality in several ways. If organizational 

members associate committing errors with punitive evaluations this can result in ignoring and 

covering up of errors that occur (“quality threatening behaviors”) (Gold et al. 2020; Peytcheva 

& Gillet 2012). This is potentially detrimental because errors that are not corrected and fail to 

result in learning may be repeated and cause harmful consequences in the long run (Van Dyck 

et al. 2005). However, performance evaluations that temper punishment (e.g., avoiding 

sanctions for errors that occurred for the first time) and stimulate learning (e.g., providing the 

auditors with support for analyzing their errors) can ensure that auditor errors are not repeated 

(“secondary error prevention”) (Van Dyck et al. 2005), which can benefit both the individual 

who committed the error but also the organization as a whole. As such, limiting punishment (as 

long as auditors do not repeat the same errors) and stimulating learning from errors during 

performance evaluations can contribute to higher audit quality. 

Next, I examine whether EMC may be used as a mitigating mechanism for effects of 

potential consequences of the committed error. Prior research indicates that organizations and 

individuals tend to focus primarily on errors with large consequences (Homsma et al. 2009), 
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while organizational members frequently overlook errors with small consequences as they 

appear insignificant (Cannon & Edmondson 2005). The same line of reasoning may apply to 

audit firms given that audit standards imply that the main purpose of an audit engagement is to 

provide reasonable assurance (ISA 320, 450; Stefaniak & Robertson 2010), stimulating 

auditors to focus on errors that lead to material consequences, but waive non-material errors 

(ISA 320, 450). As such, I expect that superiors in their role as evaluator are relatively likely to 

focus on learning and punitive responses when auditor errors cause large consequences that 

threaten the principle of reasonable assurance. In contrast, superiors are expected to temper 

their learning and punitive responses when auditor errors cause relatively small consequences 

that are unlikely to affect the goal of reasonable assurance. The problem with ignoring errors 

with relatively small consequences is that these errors may be repeated, possibly with greater 

consequences. Ideally, according to the error-handling literature, individuals and organizations 

should learn from all errors regardless the intensity of their consequences (Van Dyck et al. 

2005).  

However, audit firms may use an open EMC as an effective tool for alleviating the 

predicted effects of error consequences on audit superiors’ judgments during performance 

evaluations. In such a climate, the tone at the top (e.g., managers, partners, managing partners) 

emphasizes the value of learning from all identified errors for all organizational members, 

thereby stimulating superiors in their role as performance evaluator to initiate learning from all 

discussed errors without being discouraged by a lack of consequences. On the other hand, the 

predicted effects of error consequences are likely to persist in the case of a blame EMC because 

this climate lacks an upper management that shows auditors the significance of errors that cause 

small consequences. As a result, evaluators are more likely to judge errors based on their 

estimated impact on the auditor’s opinion. 

To explore these predictions, I conducted a 2 by 2 between-subjects experiment with (n = 

121) managers and partners from a Dutch Big 4 audit firm. EMC was manipulated as open 

versus blame and error consequences as small versus large. Participants assumed the role of a 

performance manager evaluating the work of a subordinate auditor who committed an error 

during audit work. They read the past year’s engagement reviews supplemented by relevant 

communications from the auditor’s supervisors. After reading the case materials, participants 

provided a performance rating and responded to two multi-item scales containing suggestions 

for learning and punitive responses to the auditor’s performance, respectively.  

The main analysis confirms that evaluators are more likely to gear their evaluations towards 

learning when the error consequences are large instead of small. More specifically, this effect 
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is primarily driven by evaluators’ relatively greater tendency to share errors with the team for 

further analysis in order to improve the quality of work done when error consequences are large 

compared to small. However, results do not support the main-effect and interaction predictions 

involving EMC. Potential causes for not finding such effects may be due to the complex setting 

in which the case takes place (annual performance evaluation setting) and because EMC may 

be difficult to internalize for participants. I provide suggestions about within-audit firms 

pressures that could be addressed in order to stimulate learning from errors with small 

consequences and I discuss how they may affect the policies and practices that are necessary to 

develop an open EMC.  

This study adds to existing research in several ways. First, I focus on auditors’ performance 

evaluation because regulators suggest that engagement-level quality problems might be caused 

by the tone at the top and structural audit firm management practices (AFM 2014; AFM 2017; 

CPAB 2012; FRC 2012; PCAOB 2008), such as performance evaluations (PCAOB, 2012). 

Second, this study addresses the FRC’s (2017) call for audit firms to stimulate learning from 

errors that occurred during audit, because it yields insights on how the managerial process of 

performance evaluation can be further integrated with the objective of long-term organizational 

learning. Finally, this study should be of interest to audit firms as it provides implications on 

how to utilize the learning potential that performance evaluations offer for auditors and audit 

firms as whole, focusing on how audit firms may use an open EMC to alleviate the negative 

effects of relatively small error consequences on learning from errors. 

3.2. BACKGROUND AND HYPOTHESES DEVELOPMENT 

3.2.1 Performance evaluations at audit firms 

Performance evaluations in audit firms typically take place on an annual basis and are carried 

out on the basis of a number of predetermined categories for which auditors are provided with 

a performance rating and learning and/or punitive responses (Nehme 2017). For example, 

performance evaluations at KPMG are based on “technical knowledge”, “operational 

responsibilities” and “behavior skills” (KPMG 2011). EY evaluates auditors on the basis of 

“people”, “quality”, “operational excellence”, and “market leadership and growth” (EY 2011). 

PwC evaluates “relationship and sustainability of clients”, “leadership and contribution to team 

success”, “demonstration of courage and integrity”, “learning, sharing, and innovation”, 

“application of commercial and technical expertise”, “spirit of agility” and “managing projects 
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and economics” (PwC 2011).1 Overall, these categories suggest that audit firms use 

performance evaluations to determine whether auditors meet set performance criteria and to 

identify areas for development and subsequent responses. 

Extant research on performance evaluations argues that the organizational environment 

provides an important background for evaluators to base their judgment on (e.g., Fletcher 2001; 

Levy & Williams 2004). This perspective has also been adopted by several auditing studies 

which document differences in office-specific culture related to the upper management’s 

leadership style and how such factors affect auditor judgments and decisions. For instance, 

Otley and Pierce (1995 1996) find that the leadership style of an office’s manager or partner 

affects the degree in which subordinates are associated with audit quality threatening behaviors. 

Nelson, Proell and Randel (2016) provide evidence that the leadership style of an office’s 

manager affects auditors’ willingness to speak up about issues. Of specific relevance for the 

current paper, several auditing studies consider EMC as one dimension of tone at the top and 

demonstrate that EMC affects auditors’ predispositions towards their own and others’ errors 

(Gronewold & Donle 2011; Gronewold et al. 2013; Gold et al. 2014). However, research has 

yet to investigate the effects of EMC on superiors’ performance evaluations of subordinate 

auditors. 

3.2.2 Error management climate (EMC) 

EMC consists of beliefs and norms which express themselves through a set of common 

practices by organizational members regarding the manner errors are dealt with (Van Dyck et 

al. 2005). EMC is established by the entirety of response from upper management (tone at the 

top), such as managers, partners and managing partners (Van Dyck 2009; Edmondson & 

Moingeon, 1996; Covaleski, Dirsmith, Heian, & Samuel 1998). EMC entails two extremes on 

a continuum ranging from “open” to “blame” (Van Dyck et al. 2005; Van Dyck 2009; 

Gronewold & Donle 2011). An organization with an open EMC recognizes the ubiquity of 

human error, and the general attitude of organizational members is characterized by a 

constructive approach to errors. Sharing all errors that occur constitutes the most important 

open EMC element and should result in a number of common practices, such as helping peers 

in error situations, quick error detection and damage control, analyzing errors and their causes, 

and smooth and well-coordinated error handling (Van Dyck et al. 2005, Van Dyck 2009; 

Edmondson 1996). Van Dyck et al. (2005) posit that such practices stimulate quality of work 

done and results in secondary error prevention through learning. 

                                                
1 The criteria used for performance evaluations at Deloitte were not available at the time of completing this study. 
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Consistent with an open EMC, audit firms aim to become a “learning organization,” and 

organize formal policies in order to achieve this goal (Andrews & Freeman 2001; Peecher, 

Schwarz, & Solomon 2007). However, most organizational members experience a natural 

threshold in communicating errors because of the fear for blame and sanctions (Brown, 

Williams, & Leeshaley 1994; Gilbert & Malone 1995), which potentially reduces opportunities 

for learning from errors (Van Dyck et al. 2005). Further, individuals have the tendency to think 

that others will attribute their errors to negative personal characteristics, such as lack of 

knowledge and skills, or low intelligence. Therefore, the development of an open EMC requires 

consistent rewards for sharing errors and minimization of punishment in response to errors 

(Edmondson 1996; Gillingham, Blanco, Lewko 1997; Zhao & Olivera 2006). Organizations 

that fail to meet the prerequisites of an open EMC are at risk of creating a blame EMC. In 

organizations with such a climate, the tone at the top is one of “getting things right the first 

time”, without acknowledging that complete eradication of errors in human work is impossible. 

Hence, in such an EMC, sharing errors and learning initiatives are only paid “lip service” and 

errors are more likely to lead to punishment (Gold et al. 2014). 

Prior research in auditing illustrates that the perceived EMC affects auditors’ 

predispositions (the extent to which auditors feel responsible and act accordingly) towards 

handling one’s own, but also others’ errors (Gronewold & Donle 2011), so that perceived EMC 

may also affect auditors’ evaluations of subordinates’ performance. Further, Zhao, Emby, and 

Sieweke (2019) demonstrate that auditors are directly influenced by behavior of “higher ups” 

in the way they respond to errors. Based on the foregoing, I assume that audit superiors take 

errors into account during performance evaluations of auditors because errors are seen as 

indicators of low performance (Nehme 2018). Further, I posit that differences in EMCs 

influence superiors’ performance evaluations through the entirety of responses to errors by 

upper management in their work environment. As such, I expect an open EMC to stimulate 

superiors to gear their performance evaluations more towards learning recommendations (e.g., 

provide more coaching to the auditor), because in such a climate the tone at the top shows how 

error incidents are important opportunities for learning through a constructive approach. 

Meanwhile, in a blame EMC, I expect superiors to gear their performance evaluations more 

towards punishment (e.g., limit career opportunities) in order to send a clear message that errors 

are unacceptable because the tone at the top in this climate exerts a “zero tolerance to errors” 

attitude. On this basis, I hypothesize the following main effect for EMC:2 

                                                
2 Hypothesis H1a, H1b, and H1c do not only provide direct tests for this study’s objectives, but also serve as 
baseline hypotheses for the interaction hypotheses (introduced in section 3.2.4). 
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H1a:  In an open EMC, superiors’ evaluations of an auditor that committed an error 
will be more heavily geared towards learning responses, compared to a blame 
EMC.  

H1b:  In a blame EMC, superiors’ evaluations of an auditor that committed an error 
will be more heavily geared towards punitive responses, compared to an open 
EMC.  

Furthermore, evaluators assign performance ratings to auditors during performance 

evaluations. In the same line of reasoning as the foregoing discussion, I expect that in an open 

EMC, superiors will weigh errors less heavily in the performance evaluation than in a blame 

EMC, with the intention to fully exploit their positive potential (e.g., individual learning, 

secondary error prevention). In contrast, I expect a blame EMC to stimulate superiors to 

conform to the organizational view that errors are unacceptable and should be punished by 

weighing them relatively more heavily in performance ratings. This yields the next hypothesis: 

H1c:  In a blame EMC, superiors assign relatively lower performance ratings to 
auditors that committed an error, compared to an open EMC. 

3.2.3 Error consequences 

According to the error management literature, it is important for organizations and their 

members to distinguish between errors and error consequences if they wish to stimulate 

learning from errors. An error itself is not small or large, but rather, its consequences are more 

or less severe (Van Dyck et al. 2005). In other words, there is no such thing as a large error, 

because, depending on the situation, the same error may result in a variety of consequences 

ranging from small to large (Van Dyck 2009). For example, an auditor may forget an item on 

the backside of a checklist. In case the audit has been completed and a clean audit opinion has 

been issued, the same error can lead to several consequences: (1) in one situation further 

inspection may not reveal any significant deviations in the financial statements after inspecting 

the forgotten item (minor or small consequences), (2) while in another situation further 

inspection may reveal deviations of material nature causing the audit opinion to be withdrawn 

(major or large consequences). 

Error incidents with large “tangible” consequences challenge the existing state of affairs 

and stimulate organizations and its members to initiate learning (Levitt & March 1988; Sitkin 

1992). However, while errors with relatively small consequences occur much more frequently 

than errors with large consequences (Ramanujam & Goodman 2003), organizations and 

individuals often fail to learn from the former (Baumard & Starbucks 2005). According to 

Cannon and Edmondson (2005) individuals are known to frequently ignore errors with minor 

consequences because they appear “too insignificant” to utilize their learning potential. 
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Such a mindset is likely also applied in audit firms, and perhaps even more extremely 

so, since the main goal of every audit is assuring that clients’ financial statements are free from 

material, rather than all, misstatements (ISA 320, ISA 450). Given that auditors base many of 

their decisions on risks of material misstatements in clients’ financial statements (Stefaniak & 

Robertson 2010), it is likely that superiors apply a similar reasoning during a performance 

evaluation of an auditor that committed an error. In other words, evaluators may consider errors 

that caused large consequences (e.g., going over budget to correct for the consequences of the 

error), while evaluators may waive errors that caused small consequences. Moreover, several 

auditing studies find that auditors indeed base their decision and judgment frequently on the 

impact they can have on the auditor’s opinion (Patterson & Smith 2003; Nelson, Smith, & 

Palmrose 2005), providing additional support for the former argument. 

Based on the described literature and arguments I expect that audit superiors during 

performance evaluations of their subordinates are also likely to be more responsive to errors by 

gearing their evaluations more towards punishment and/or learning when the consequences are 

large as opposed to small. That is, while large error consequences will likely stimulate superiors 

to provide more extreme evaluations regarding learning or punishment, stimulating better 

performance by the subordinate may be done by punishment (deterrence), learning (gaining 

new insights for secondary error prevention), or, in some situations, a combination of both. For 

instance, punishing a subordinate for committing an error may provide additional incentive 

(through deterrence) to improve future performance, but at the same time learning may need to 

be initiated in order to make the subordinate understand what caused the error in the first place 

and how it can be avoided in the future. Audit superiors' tendencies towards (a potential 

combination of) these extremes are difficult to predict on the basis of the foregoing theory. 

Hence, this study uses two complementary hypotheses to examine the main effect for error 

consequences: 

H2a:  Superiors’ evaluations of an auditor that committed an error will be more heavily 
geared towards learning responses when the consequences of the error are large 
as opposed to small. 

H2b:  Superiors’ evaluations of an auditor that committed an error will be more heavily 
geared towards punitive responses when the consequences of the error are large 
as opposed to small. 

Furthermore, in the same line of reasoning as the previous arguments, I expect that when 

the error consequences are rather small, superiors will leave the performance rating of 

subordinates largely unaffected because errors that are associated with “minor” consequences 

are unlikely to affect the goal of reasonable assurance. On the other hand, I expect that when 
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the error consequences are large as opposed to small, superiors will weigh the error relatively 

more heavily in the performance ratings to demonstrate that errors that are likely to affect the 

goal of reasonable assurance are unacceptable. This yields the next hypothesis: 

H2c:  When the consequences of an auditor committed error are large, superiors assign 
relatively lower performance ratings to auditors that committed the error, 
compared to when the consequences of the error are small. 

3.2.4 Error consequences and EMC 

Having discussed the main effects of EMC and error consequences, respectively, I next suggest 

that audit firms may be able to use an open EMC to mitigate the predicted effects of error 

consequences on superiors’ judgments during performance evaluations. That is, an open EMC 

may stimulate superiors to gear their evaluations more towards learning, regardless of the 

respective error consequences, because in such a climate upper management (e.g., managers, 

partners, managing partners) shows auditors the value of learning from all errors regardless the 

consequences and emphasizes the importance of minimizing punishment (unless auditors repeat 

the same errors). As such, superiors in their role as evaluator are taught to understand why in 

particular stimulating learning from errors is also beneficial for the quality of work done when 

the error consequences are unlikely to affect the auditor’s opinion. Meanwhile, I expect that the 

predicted effects of error consequences will persist in the case of a blame EMC because in such 

a situation upper management does not show auditors the benefit of learning from errors, but 

focuses predominantly on punishing errors that are associated with large consequences (e.g., 

affecting the auditor’s opinion). 

Based on the foregoing argumentation, I expect that superiors in a blame EMC will 

predominantly focus on errors when the consequences are large as opposed to small, by gearing 

their evaluations relatively much to punishment. On the other hand, I expect superiors in an 

open EMC to respond to all errors no matter the consequences, by gearing their evaluations 

more towards learning from errors. This discussion leads to the following moderation 

hypothesis: 

H3a: The difference in evaluators’ learning responses between small and large error 
consequences will be smaller for an open EMC, compared to a blame EMC. 

H3b: The difference in evaluators’ punitive responses between small and large error 
consequences will be smaller for an open EMC, compared to a blame EMC. 

Furthermore, since the literature suggests that individuals, and in particular auditors, tend 

to judge the importance of errors on their projected or actual impact, I expect superiors in a 

blame EMC will likely conform to the organizational view that errors should be punished by 

weighing them relatively heavily in the performance ratings they assign to auditors, but 
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predominantly when the error consequences are large instead of small. On the other hand, I 

expect superiors in an open EMC to weigh errors relatively little in their performance ratings 

in order to avoid unnecessary punishment and pave the way for learning. This yields the second 

interaction hypothesis: 

H3c:  The difference in the performance ratings that superiors assign for small versus 
large error consequences will be greater for a blame EMC than an open EMC. 

3.3 METHOD 

3.3.1 Sample, Design, Task, and Procedure 

I conducted a between-subjects 2 × 2 factorial design experiment during several concurrent 

training sessions that were part of the summer school of a Dutch Big 4 audit firm, in which 

EMC was described either as open or blame, and in which errors either had small or large 

consequences. 121 Dutch senior auditors participated in this experiment. High-ranking auditors 

were chosen because they are likely to have experience with reviewing and evaluating 

subordinates.3 Responses from four participants were excluded prior to analysis due to missing 

values for the dependent variables (n = 3) or being an extreme outlier (residuals more than four 

standard deviations from the ANOVA’s residual mean, n = 1).4 Overall, participants had a 

relatively high level of auditing experience (µ = 13.19 years). Further, as desired, participants 

had considerable experience in performing subordinate performance evaluations (µ = 25.74 

performance evaluations). Table 3.1 provides additional details about the demographics of the 

participants.  

 

 

 

 

 

 

 

  

                                                
3 Descriptive statistics reported in Table 2 demonstrate that all participants have relatively high levels of public 
accounting and review experience. Further, the assistant managers, managers, senior managers and partners have 
relatively high levels of experience with performance evaluations. 
4 Including the outlier in the analysis does not change the reported results. 
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TABLE 3.1 

Demographics and manipulation checks 
  

Variable Mean (SD) n (%) 
Gender     
  Male   85 (72.6%) 
  Female   31 (26.5%) 
  Missing   1 (0.9%) 
Rank     
  Assistant-manager   36 (30.8%) 
  Manager   32 (27.4%) 
  Senior-manager   20 (17.1%) 
  Director   3 (2.6%) 
  Partner   26 (22.2%) 
  Missing   0 (0%) 
Chartered accountant     
  Yes   89 (76.1%) 
  No   34 (29.1%) 
  Missing   0 (0%) 
Audit practice or other service line (e.g., advisory)     
  Audit    105 (89.7%) 
  Other   12 (10.3%) 
  Missing   0 (0%) 
Auditing experience (years) 13.19 (8.47) 116 
Experience as performance manager     
  Yes   71 (60.7%) 
  No   46 (39.3%) 
Number of subordinate performance evaluations 25.74 (47.36) 72 
Experience as performance manager (years) 3.55 (5.61) 116 
Experience with performing engagement review (years) 9.33 (8.00) 116 

Experience with positive confirmations of accounts receivable (1 
= never; 7 = for all my clients) 3.18 (1.72) 117 

Own EMC experience (1 = blame EMC; 7 = open EMC) 5.25 (1.10) 117 

The experiment was conducted during five concurrent training sessions that were part of 

the summer school of a Dutch Big 4 audit firm that were each attended by research proctors. 
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This was done to ensure that the participants followed the experimental instructions. 

Participants voluntarily participated in exchange for CPE credit.5 

Employing a paper-based instrument, participants first read the background information 

which states that they are a manager at one of the large offices of a Big 4 audit firm. They are 

also informed that conducting performance evaluations of subordinate auditors is part of their 

duties and that one aspect of the evaluation process is to consider errors made by auditors during 

audit procedures.6 Following the EMC description, participants were asked to assume the role 

of a performance manager that is instructed to conduct the annual performance evaluation of 

senior auditor Terry. To this end, participants were informed that Terry has been part of their 

engagement team of the Sporting Goods Division of publicly traded manufacturing firm Xoda 

B.V. Due to the large size of the company it is an important client for the firm. Xoda’s 

management expects the audit to be carried out smoothly, and has required explanation when 

the nature, timing and extent of audit procedures changes due to unforeseen circumstances.7 

Participants were also informed that they had an overall supervisory role on the Xoda 

engagement, while their colleague Mark served as Terry’s direct supervisor. 

 In order to assess Terry’s performance, participants also received a set of engagement 

reviews of all audits that Terry worked on during the year. First, participants read the 

engagement reviews from Terry’s supervisors from the audit engagements in which they were 

not involved (30% of Terry’s audit time). These reviews indicate that Terry’s overall 

performance has been determined as “effective performance” and the forms show no further 

irregularities. Then, participants read the engagement reviews from the Xoda engagement, 

which comprises 70% of Terry’s audit time. The reviews contain a note from Terry’s direct 

supervisor, Mark, stating that consultation of audit standards is an important point of 

improvement for Terry while performing statistical procedures. This is followed by a feedback 

request from Terry which states that he made an error during his execution of generating client’s 

                                                
5 Before the experiment was administered, the experimental case was pilot tested with four auditors in varying 
ranks from manager to partner that worked for the participating audit firm. This occasion was also used to obtain 
feedback from these participants which was utilized to further improve the understandability and mundane realism 
of the case. After making these adaptations the same participants were asked to reassess the case, after which they 
indicated their approval about the former two aspects. Further, it was made sure that pilot study auditors did not 
take part in the main experiment. 
6 In order to avoid that participants in their role as performance manager would feel responsible for the auditor 
error in the case (and thus compensate for this feeling in their evaluations), the experiment was set up in the annual 
performance evaluation setting, in which performance managers in general have no supervisory responsibilities 
towards the evaluated auditor. 
7 These client characteristics have been adopted from an experimental case by Brazel, Jackson, Schaefer, and 
Stewart (2016). 
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positive accounts receivable and that he therefore wants to learn more about statistical 

sampling. Further, Terry has been assigned “effective performance” in all but one category; the 

“quality” category contains an “unsatisfactory performance” rating. Mark’s complementing 

explanation indicates that Terry misinterpreted instructions from a manual that described how 

to carry out positive accounts receivable confirmations and therefore erroneously omitted to 

consider sampling risk during his execution of the task, resulting in an unacceptably high level 

of audit risk. I hold this error constant in all conditions.8 Finally, participants read that they 

contacted Terry’s supervisor Mark by phone, during which they receive the small or large error 

consequences manipulation.  

After examining the background information and materials for Terry’s evaluation, 

participants responded to the measures. Participants were first asked to assign Terry a 

performance rating and then asked to respond to a set of closed scales containing items about 

the learning and punitive responses for Terry’s evaluation, finally responding to demographics 

questions. 

3.3.2 Dependent Variables 

After reading the experimental case, participants respond to seven measures in order to test for 

the hypotheses. First, participants are asked to assign a performance rating to Terry using the 

following question (Brazel, Jackson, Schaefer, & Stewart 2016): “How would you rate Terry’s 

overall performance?” Participants respond to an 11-point response scale ranging from -5 (far 

below expectations) to +5 (far above expectations). This measure reflects participants’ tendency 

to punish Terry by lowering the performance rating, as learning initiatives cannot be expressed 

by a performance rating. Second, we developed a set of measures which are used to determine 

participants’ agreement with learning and punitive responses for Terry.9 Participants respond 

to two multi-item 7-point scales ranging from 1 (strongly disagree) to 7 (strongly agree). The 

first three items reflect three learning responses: 

                                                
8 The accounting literature mainly distinguishes between "mechanical" and "conceptual" errors (e.g. Gold et al. 
2014; Gronewold et al. 2014; Ramsay 1994). Mechanical errors imply deviations from “technical accuracy and 
completeness” in audit engagement working papers (Ramsay 1994). An example of a mechanical error could be 
an erroneous calculation due to an undetected typo, resulting in an error in the financial statements (Gold et al. 
2014). In contrast, conceptual errors imply “complex, subjective, or significant matters, and the adequacy of work 
as a whole” (Ramsay, 1994). An example of conceptual error could be failing to apply the appropriate method, 
such as using sampling as a technique without projecting the errors to the population (Gold et al. 2014). While 
underlying research in organizational psychology suggests that both error types can result in organizational 
learning (Homsma et al. 2009), I decided to use a conceptual error in the case of our study because its subjective 
nature offers potentially high learning benefits. 
9 Again in this case the pilot participants were consulted in order to ensure that participants would recognize and 
thus were able to internalize all measures. 
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1. Initiate a meeting with fellow auditors in order to analyze and gain new insights from 
Terry’s error. 

2. Terry’s error should be included in his personnel file as an important area of improvement 
for his annual development plan. 

3. Terry's error should be shared at the team level in order to initiate learning and improve 
the quality of work done. 

The items above were formulated in such a way that they provide realistic options for evaluators 

to stimulate individual auditor learning during performance evaluations. However, because the 

items needed to correspond with existing responses from practice, it was inevitable that there 

was some overlap between learning at the individual level and the team- and organizational 

level (such as the case for item 1 and 3). However, in accordance with definitions from learning 

from errors, these items reflect fundamental elements of learning such as reflection and 

analyzing errors in order to gain insights that can be used to improve future behaviors and 

attitudes (e.g., Zhao 2011; Van Dyck et al. 2005). 

The last three responses reflect three punitive responses: 

1. Terry should no longer be part of the Xoda audit team. 
2. Because of the error, supervision of Terry’s work should be intensified 
3. Terry’s annual salary increase should be withheld. 

Also, the punitive items were developed to provide recognizable options for evaluators to 

punish auditors during performance evaluators. While the items correspond with existing 

punishments for auditors, especially the second item can potentially be understood as a learning 

response as well. However, consultation with several practicing auditors working for a Big 4 

audit firm unanimously indicated that intensified supervision is considered as a sanction, 

because it reduces autonomy and the image of professionalism. 

Next, in order to test the hypotheses, index variables were created for both the learning and 

punitive responses by averaging the scores of their underlying sets of items. Based on several 

theoretical and empirical considerations from Coltman, Devinney, Midgley, & Venaik (2008); 

these measures are considered to be formative-indicators (variation in the construct depends on 

the sum of its indicators and the construct is a combination of its indicators) as opposed to 

reflective-indicators (the construct causes variations among its indicators and exists 

independent of used measures) because the individual items capture different aspects that 

collectively define the constructs, they do not necessarily have to occur simultaneously, and 

may have different antecedents. Hence, testing for the factor structure and internal consistency 

of these measures is meaningless (e.g., confirmatory factor analysis, Cronbach’s alpha) (Jarvis, 

MacKenzie, & Podsakoff 2003). Further, empirical testing corroborates these theoretical 

considerations because the underlying measures for the learning and punitive responses are not 
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strongly intercorrelated and possess the same directional relationships.10 Also, collinearity 

between the measurements can be ruled out because statistics for the variance inflation factor 

(VIF) yield very low values. In all, these considerations and findings provide support for 

formative measurement of the learning and punitive responses. 

3.3.3 Independent Variables 

3.3.3.1 EMC 

The first independent variable is EMC, which is adapted and modified from Gold et al. (2014). 

The EMC literature indicates that a climate consists of a set of multiple beliefs, norms and 

practices. In accordance with this notion, I manipulated both EMC dimensions as sets of 

multiple items, since manipulating single items would not be representative of the construct of 

EMC (Van Dyck et al. 2005; Gold et al. 2014; Gronewold et al. 2013). Table 3.2 provides an 

overview of the EMC manipulations. 

TABLE 3.2 

Error Management Climate Manipulations 
(Differences between manipulations are italic) 

Open Blame 

When it comes to such errors, you have noticed 
that the overall climate of your firm is 
characterized by an “open for improvement” 
mentality that reflects the beliefs and actions of 
your firm’s partners. 

When it comes to such errors, you have noticed 
that the overall climate of your firm is 
characterized by a “zero tolerance to errors” 
mentality that reflects the beliefs and actions of 
your firm’s partners. 

Errors during audit procedures are seen as a 
natural human characteristic and people are 
stimulated to think a lot about how to prevent 
such errors going forward.  

Errors during procedures are seen 
as unacceptable and are considered a sign of 
incompetence and lack of diligence.  

You frequently hear from colleagues that in 
meetings about errors in files, managers and 
partners focus mainly on providing support and 
analyzing the error cause.  

You frequently hear from colleagues that in 
meetings about errors in files, managers and 
partners focus mainly on who is to blame for the 
error.  

As a consequence, colleagues often feel relieved 
after discussing errors with their superiors. 
Finally, auditors usually discuss their errors with 
peers to improve the work process.  

As a consequence, colleagues often  
feel ashamed after discussing errors with their 
superiors. Finally, auditors prefer to keep errors 
to themselves. 

                                                
10 Table 3 at the beginning of the results chapter provides an overview of correlations between the items for 
learning and punitive responses. 
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3.3.3.2 Error Consequences 

As discussed, errors’ consequences may vary in intensity depending on the situation in which 

they occur. For example, further inspection of the same auditor error that is identified after a 

clean audit opinion has been issued may in one situation reveal no significant deviations in the 

financial statements, but in another situation reveal deviations of material nature. In case of the 

latter, the inaccurate audit outcomes are likely to result in restatements, which are important 

audit quality indicators (Knechel, Krishnan, Pevzner, Shefchik, & Velury 2013). However, 

manipulating actual audit quality consequences would be undesirable in this experimental 

setting because such extreme consequences would give evaluators excessively strong incentives 

to punish the auditor in the case, potentially causing demand effects. Therefore, the error 

consequences manipulation was designed to focus on client satisfaction, which is considered 

an important indicator of auditor performance (Reheul, Van Caneghem, & Verbruggen 2013). 

Further, I consulted audit managers and partners within the participating Big 4 audit firm in 

order to develop realistic manipulations that are recognized by the participants. 11 

In the small error consequences condition, participants were shown the following 

information: ‘The quality of Terry’s statistical sampling needs to improve. Because of the error 

he made, we had to expand the sample. However, when we analyzed the differences between 

confirmations and accounts receivable by matching relevant documents, fortunately no 

material overstatements in the accounts receivable were revealed. Also, Xoda’s bookkeeping 

department were very understanding of the situation.’  

In the large error consequences condition, participants were shown the following 

information: ‘The quality of Terry’s statistical sampling needs to improve. Because of the error 

he made, we had to expand the sample. Unfortunately, when we further analyzed the differences 

between confirmations and accounts receivables by matching relevant documents, material 

overstatements in the accounts receivable were revealed. As a result, the client had to book 

last-minute adjustments in the accounts. We also had to settle matters with Xoda’s finance 

manager who got quite upset and called this practice “unprofessional”.’ 12 

                                                
11 The managers and partners that were consulted for the EMC and error consequences have been excluded from 
the main study. 
12 Appendix A provides an overview of the research instrument. 
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3.4 RESULTS 

3.4.1 Manipulation checks 

Based on prior error management research four items were developed to measure the 

manipulation success of the two EMC dimensions. The first item reflects a blame EMC and 

asked participants to which extent they agree that Terry’s audit firm is characterized by a “zero 

tolerance to errors” mentality on a scale ranging from 1 (“strongly disagree”) to 7 (“strongly 

agree”). The mean level of agreement in the blame EMC condition (5.95 [1.31]) is significantly 

higher (p < 0.01) than in the open EMC condition (3.70 [2.02]).13 The second item also reflects 

a blame EMC and asked participants to which extent they agree that at Terry’s audit firm even 

reported errors that caused to small consequences are likely to lead to sanctions on scales 

ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). The mean level of agreement in 

the blame EMC condition (5.14 [1.47]) is significantly higher (p < 0.01) than in the open EMC 

condition (3.69 [1.79]). The third item reflects an open EMC and asked participants to which 

extent they agree that Terry’s audit firm is characterized by a “being open for improvement” 

mentality on a scale ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). The mean 

level of agreement in the open EMC condition (4.13 [1.79]) is significantly higher (p < 0.01) 

than in the blame EMC condition (3.69 [1.79]). The fourth item also reflects an open EMC and 

asked participants to which extent they agree that at Terry’s audit firm managers and partners 

predominantly focus on analyzing the error cause and providing support when auditors make 

errors on a scale ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). The mean level 

of agreement in the open EMC condition (3.98 [1.88]) is significantly higher (p < 0.01) than in 

the blame EMC condition (1.95 [1.24]). Additionally, when analyzing composite measures for 

the four individual items, the means (standard deviations) indicate that participants in the open 

EMC (2,91 [1,76]) scored significantly lower (p < 0.001) than participants than the blame EMC 

(4,70 [1,74]).14 15 Taken together, these results suggest an effective manipulation of error 

management climate. 

To test for understanding and success of the error consequences manipulation, participants 

responded to two statements. The first statement asked participants two classify the negative 

consequences of Terry’s error on a scale ranging from 1 (“very small consequences”) to 7 

                                                
13 All reported p values for the manipulation checks are two-tailed. 
14 The four items loaded onto a single factor that captures 78,42% of the variance of the items. Therefore, I 
computed an unweighted average index for the four items. Additionally, a reliability analysis revealed a high 
Cronbach’s alpha (0.91), indicating that the single identified factor measures the underlying construct with a high 
degree of consistency. 
15 The means of the blame EMC items were reversed for better comparability. 
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(“very large consequences). The mean level of agreement in the small error consequences 

condition (4.46 [1.65]) is significantly lower (p < 0.05) than in the large error consequences 

condition (4.88 [1.29]). The second statement asked participants to characterize the client’s 

reaction to Terry’s error on a scale ranging from 1 (“very unsatisfied”) to 7 (“very satisfied”). 

The mean level of agreement in the small error condition (4.51 [1.14]) is significantly higher 

(p < 0.05) than in the large error condition (2.35 [0.90]). The mean differences of both 

statements support the conclusion of an effective manipulation of error consequences. 

3.4.2 Descriptive statistics 

Table 3.3 shows the means, standard deviations and intercorrelations for all examined variables 

of this study. On average, participants indicated relatively neutral scores for the dependent 

variable of performance rating (µ = -0.34, SD = 1.19, on a scale ranging from -5 “far below 

expectations” to +5 “far above expectations”). The means for the learning index variable shows 

that participants indicated relatively high scores for the three learning responses (µ = 4.52, SD 

= 0.98, on a scale ranging from 1 “strongly disagree” to 7 “strongly agree”). In contrast, the 

means for the punitive index variable demonstrate that participants indicated relatively low 

scores for the three punitive responses (µ = 2.62, SD = 0.84, on a scale ranging from 1 “strongly 

disagree” to 7 “strongly agree”). 

The learning index dependent variable is positively and significantly correlated with the 

independent variable of error consequences (r = 0.19, p < 0.1). More specifically, this 

correlation seems to be primarily driven by the underlying item of “share with the team” (r = 

0.24, p < 0.05), as the other learning items of “initiate meeting” and “include in personnel file” 

are not significantly correlated with error consequences. Further, the punitive index dependent 

variable is positively and significantly correlated with the dependent variable of performance 

rating (r = 0.19, p < 0.1), and the learning index dependent variable (r = 0.23, p < 0.1). The 

latter effect seems to be predominantly driven by the underlying item of “intensify supervision” 

(r = 0.26, p < 0.05), as the other punitive items are not significantly correlated with the learning 

index variable. On the whole, these correlations between the dependent variables may suggest 

that evaluators in audit firms compensate punitive responses to errors by stimulating learning 

responses and leaving performance ratings relatively unaffected.  

Unfortunately, the years of experience participants had with performing engagement 

reviews varies significantly across experimental conditions (p < 0.1), suggesting non-random 

distribution of participants to treatment conditions. Additionally, out of all demographic 

variables (ranging from “rank” to “own EMC experience”) in the study, review experience is 
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most frequently significantly correlated with the dependent measures (“include error in 

personnel file” p < 0.05, and “exclude the auditor from the audit team” p < 0.1). As such, I 

included reviewer experience as a covariate for all dependent variables in the main analysis.16 

TABLE 3.3 

Pearson’s correlations for independent variables, dependent variables, demographics 
and process measures 

 

 

 Mean SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

(1) EMC 1.54 0.50 1                       

(2) Error consequences 1.51 0.50 0.02 1                      

(3) Performance rating -0.34 1.19 0.04 -0.03 1                      

(4) Learning index variable 4.52 0.98 0.04 0.19* -0.12 1                    

(5) Initiate meeting 4.90 1.46 -0.01 0.06 0.01 0.69** 1                   

(6) Include in personnel file 3.55 1.66 0.01 0.04 -0.05 0.68** 0.26** 1                  

(7) Share with the team 5.15 1.48 0.09 0.24** -0.19* 0.53** 0.11 -0.03 1                 

(8) Punitive index variable 2.62 0.84 -0.18 -0.01 -0.19* 0.23* 0.09 0.34** -0.02 1                

(9) Withold salary increase 1.93 1.14 -0.12 -0.06 -0.17 0.14 0.09 0.28** -0.12 0.74** 1               

(10) Eliminate from the team 1.37 0.69 -0.13 0.07 -0.15 0.03 0.05 0.11 -0.12 0.65** 0.45** 1              

(11) Intensify supervision 4.56 1.53 -0.16 0.00 -0.13 0.26** 0.07 0.29** 0.12 0.81** 0.28** 0.28** 1             

(12) Rank 5.58 1.5 0.23* 0.01 -0.11 -0.04 -0.03 -0.14 0.15 -0.21* -0.15 -0.13 -0.18 1            

(13) Gender 1.27 0.44 -0.06 0.08 0.02 0.04 0.11 0.02 -0.06 0.05 0.05 0.15 -0.02 -0.27** 1           

(14) Chartered accountant 0.71 0.46 0.16 -0.13 0.03 -0.05 -0.03 -0.11 0.07 -0.10 -0.06 -0.07 -0.09 0.59** -0.17 1          

(15) Audit practice or other 0.90 0.31 0.03 0.01 -0.10 -0.03 0.07 -0.01 -0.12 0.12 0.15 -0.02 0.09 0.06 -0.05 0.09 1         

(16) Audit experience (years) 13.19 8.47 0.26** -0.08 0.09 -0.09 -0.03 -0.19* 0.05 -0.16 -0.13 -0.15 -0.11 0.75** -0.27** 0.41** 0.10 1        

(17) Performance evaluations  

(number) 
25.74 47.36 0.25* -0.09 -0.00 -0.03 0.25 -0.19 0.11 -0.26 -0.22 -0.09 -0.24* 0.45* -0.18 0.17 -0.04 0.36** 1       

(18) Performance evaluations  

(years) 
3.55 5.61 0.13 -0.04 -0.00 0.06 0.04 -0.01 0.09 -0.16 -0.18* -0.10 -0.08 0.60** -0.22* 0.36** -0.02 0.59** 0.48** 1      

(19) Review experience 9.33 8.00 0.25** -0.06 -0.00 -0.21* -0.13 -0.21* -0.04 -0.21 -0.18 -0.18 -0.13 0.77** -0.27** 0.45** 0.07 0.82** 0.24* 0.58** 1     

(20) Positive confirmations 3.18 1.72 -0.02 0.09 -0.13 -0.01 0.09 0.01 -0.13 0.04 0.10 0.04 -0.03 -0.01 0.06 -0.15 0.12 -0.04 -0.12 0.05 0.07 1    

(21) Own EMC experience 5.25 1.10 0.08 0.18* 0.06 0.05 0.08 -0.18 0.15 -0.17 -0.11 -0.16 -0.13 -0.04 0.13 0.03 -0.03 0.04 -0.29* 0.03 0.00 0.13 1   

(22) Importance of the error 3.82 1.43 -0.05 -0.07 -0.36*** 0.13 0.05 0.13 0.01 0.38*** 0.29*** 0.24** 0.31*** -0.04 -0.06 -0.03 -0.02 -0.08 -0.38 -0.29** -0.06 0.06 -0.09 1  

(23) Error accountability 4.95 1.22 0.20 0.09 0.09 0.14 0.14 -0.05 0.19 -0.03 -0.04 -0.01 -0.01 0.09 0.14 0.05 -0.05 0.08 0.12 0.08 0.08 -0.04 0.19** 0.08 1 

                                                
16 Despite randomized distribution of experimental treatments, preliminary analysis indicated that participants’ 
audit experience in the blame treatment condition was significantly higher than in the open treatment condition (µ 
= 15.22 versus µ = 10.77, p < 0.01). I perform additional analysis in order to assess the possible confounding 
effects that these extreme values may cause. 
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3.4.3 Hypothesis testing 

This section reports three ANCOVA models that test for the study’s hypotheses: participants’ 

response to the performance rating scale (Table 3.4), the learning responses (Table 3.5), and 

the punitive responses (Table 3.6). Overall, the tables show that the ANCOVA model for the 

learning responses is significant at conventional levels (F = 2.59, p < 0.05) (see Table 3.5, Panel 

A), while the ANCOVA models for the performance rating and the punitive responses are not. 

Hence, only the learning responses model can be interpreted. First, H1a predicts that in an open 

EMC, superiors’ evaluations of an auditor that committed an error will be more heavily geared 

towards learning responses, comparted to a blame EMC. However, there is no significant 

relation between EMC and the learning responses at conventional levels. As such, H1a is 

rejected. Second, H2a predicts that superiors’ evaluations of an auditor that committed an error 

will be relatively strongly geared towards learning responses when the consequences of the 

error are large as opposed to small. The observed means suggest that large error consequences 

result in a greater propensity by evaluators to respond with learning responses to an audit error, 

as opposed to small error consequences. As such, the main effect of error consequences is 

significant (µ1 – µ2 = 4.69 – 4.33 = 0.36, t = -2.05, p < 0.05, one-tailed), providing support for 

H2a. Finally, H3a predicts that the differences in the performance ratings that superiors assign 

for small versus large error consequences will be greater for a blame EMC than an open EMC. 

However, this interaction effect is not significant at conventional levels. Thus, H3a is rejected. 

Further, the other two two-way ANCOVA models indicate that both for the main effect of 

EMC, error consequences as well as the interaction effect between error consequences and 

EMC there are no further significant differences in means for the dependent variables of 

performance rating, the learning responses, and the punitive responses. Hence, results do not 

provide evidence that supports H1b, H1c, H2b, H2c, H3b, and H3c. 
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TABLE 3.4 

Performance rating 
Panel A: Results of 2 X 2 ANCOVA of Performance Ratinga, per Error Management Climateb, Error 
Consequencesc, Controlling for Reviewer Experienced 

Source Type III Sum of Squares df Mean Square F-value P-value 
Model 1.56 4 0.39 0.27 0.896 
Error management climate (EMC) 0.18 1 0.18 0.13 0.724 
Error consequences (EC) 0.03 1 0.03 0.02 0.891 
EMC X EC 1.38 1 1.38 0.96 0.329 
Review Experience 0.10 1 0.10 0.07 0.792 
Error 150.66 105 1435.00     
            
Panel B: Adjusted Means and Standard Errors for Error Management Climate, and Error 
Consequences on Performance Rating Controlling for Reviewer Experience 
Error Management Climate Error consequences Mean SE N  
Blame Small -0.16 0.23 29   
  Large -0.42 0.22 31   
Open Small -0.47 0.25 24   
  Large -0.27 0.24 26   

*. **. *** p < 0.1, p < 0.05, and. p < 0.01, respectively. 
a Performance Rating: How would you rate Terry’s overall performance? (-5 = Far below expectations; +5 = Far 

above expectations) 
b Error Management Climate (EMC): Terry’s office is described as one with an “open” learning and supportive 

error management climate versus a “blame” zero tolerance to errors error management climate. 
c Error Consequences (EC): the error consequences are “small” (sample size needed to be expanded. no material 

overstatements. understanding client) versus “large” (sample size needed to be expanded. material 
overstatements. last-minute client adjustments and upset client). 

d Reviewer experience (Review): Self-reported experience with reviewer activities reported in years. 
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TABLE 3.5 

 Learning responses 
Panel A: Results of 2 X 2 ANCOVA of Learning Responses, per Error Management Climateb, Error 
Consequencesc, Controlling for Reviewer Experienced 

Source Type III Sum of Squares df Mean Square F-value P-value 
Model 9.43 4 2.36 2.59 0.040** 
Error management climate (EMC) 0.76 1 0.76 0.84 0.363 
Error consequences (EC) 3.14 1 3.14 3.45 0.066* 
EMC X EC 0.188 1 0.188 0.207 0.650 
Review Experience 4.71 1 4.71 5.19 0.025** 
Error 99.937 110 0.91     
            
Panel B: Adjusted Means and Standard Errors for Error Management Climate, and Error 
Consequences on Initiate Meeting Controlling for Reviewer Experience 
Error Management Climate Error consequences Mean SE N  
Blame Small 4.39 0.18 29   
  Large 4.80 0.17 33   
Open Small 4.30 0.19 27   
  Large 4.55 0.19 26   

*. **. *** p < 0.1, p < 0.05, and. p < 0.01, respectively. 
a Index variable computed from the following items: Initiate Meeting: Initiate a meeting with fellow auditors in 

order to analyze and gain new insights from Terry’s error, Terry’s error should be included in his personnel file 
as an important area of improvement for his annual development plan, Terry’s error should be shared at the 
team level in order to initiate learning and improve the quality of work done. (1 – Strongly disagree; 7 = 
Strongly agree) 

b Error Management Climate (EMC): Terry’s office is described as one with an “open” learning and supportive 
error management climate versus a “blame” zero tolerance to errors error management climate. 

c Error Consequences (EC): the error consequences are “small” (sample size needed to be expanded, no material 
overstatements, understanding client) versus “large” (sample size needed to be expanded, material 
overstatements, last-minute client adjustments and upset client). 

d Reviewer experience (Review): Self-reported experience with reviewer activities reported in years. 
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TABLE 3.6 

Punitive responses 
Panel A: Results of 2 X 2 ANCOVA of Punitive Responsesa, per Error Management Climateb, Error 
Consequencesc, Controlling for Reviewer Experienced 

Source Type III Sum of Squares df Mean Square F-value P-value 
Model 5.04 4 1.26 1.80 0.133 
Error management climate (EMC) 1.59 1 1.59 2.28 0.134 
Error consequences (EC) 0.00 1 0.00 0.00 0.959 
EMC X EC 2.48 1 2.48 0.00 0.999 
Review Experience 2.15 1 2.15 3.07 0.082* 
Error 76.85 110 0.69     
            
Panel B: Adjusted Means and Standard Errors for Error Management Climate, and Error 
Consequences on Include in Personnel File Controlling for Reviewer Experience 
Error Management Climate Error consequences Mean SE N  
Blame Small 2.52 0.16 29   
  Large 2.51 0.15 33   
Open Small 2.76 0.16 27   
  Large 2.75 0.16 26   

*. **. *** p < 0.1, p < 0.05, and. p < 0.01, respectively. 
a Index variable computed from the following items: Terry should no longer be part of the Xoda audit team, 

because of the error Terry’s supervision should be intensified, Terry annual salary increase should be withheld. 
(1 – Strongly disagree; 7 = Strongly agree) 

b Include in Personnel File: Terry’s error should be included in his personnel file as an important area of 
improvement for his annual development plan. (1 – Strongly disagree; 7 = Strongly agree) 

c Error Management Climate (EMC): Terry’s office is described as one with an “open” learning and supportive 
error management climate versus a “blame” zero tolerance to errors error management climate. 

d Error Consequences (EC): the error consequences are “small” (sample size needed to be expanded, no material 
overstatements, understanding client) versus “large” (sample size needed to be expanded, material 
overstatements, last-minute client adjustments and upset client). 

e Reviewer experience (Review): Self-reported experience with reviewer activities reported in years. 

3.4.4 Additional analysis 

To gain more insights into the effect of error consequences on the dependent variable of 

learning responses, I performed additional analyses in order to determine if there were specific 

individual learning responses items driving this effect. Results show that the effect of error 

consequences seems to be driven primarily and solely by the item of “share the auditor’s error 

with the team”. Specifically, the analysis shows that only this particular ANCOVA model is 

significant at conventional levels (F= 2.26, p < 0.1) and reveals a significant main effect of error 

consequences (F = 6.30, p < 0.02) (see Table 3.7, Panel A).17 The observed difference in means 

                                                
17 ANCOVA models for the learning response of “initiating a meeting in order to analyze and gain new insights 
from the auditor’s error”, and “include in auditor’s personnel file as an important area for improvement” were not 
significant at conventional levels.  
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suggests that larger error consequences result in a greater propensity among evaluators to share 

auditor errors with the team in order to stimulate learning in order to improve the quality of 

work done (µ1 – µ2 = 5.50 – 4.79 = 0.71, t = -2.66, p < 0.01, two-tailed). 

Second, because preliminary analyses indicated that participants’ audit experience is not 

randomly distributed across the open and blame EMC manipulations, 14 observations with 

extreme values were dropped to address any potential confounding effects that these 

differences may cause.18 Reperforming the seven ANCOVAs (not tabulated) does not change 

model significance, nor does it change the overall results. In addition, although still 

significant at conventional levels, it weakens the additional finding that performance 

evaluators are more likely to share auditor errors for learning when the consequences are 

larger, probably due to reduction in statistical power. 

Third, although the manipulation checks were overall successful, the results also implicated 

that participants’ internalization of the EMC manipulations was relatively mild. For that reason, 

additional analysis was carried out in order to check whether the lack of significant results could 

have been driven by participants perception of their own audit office EMC. However, results 

do not change for any of the three ANCOVA models (not tabulated) when participants’ 

experience of their own audit office EMC is added as a covariate next to total review 

experience. 

Fourth, because this experimental study investigates how superiors in a performance 

evaluation setting respond to subordinate errors, I examine two process measures to determine 

the extent to which participants took the auditor’s error in the case into account for their 

evaluations. Participants generally made a neutral assessment about the importance of Terry’s 

error in determining their overall performance evaluation (overall µ = 3.82 on a scale ranging 

from 1 (“very unimportant”) to 7 (“very important”). Further, participants had a relatively high 

assessment of how accountable they felt for the error Terry committed (overall µ = 4.95 on a 

scale ranging from 1 (“not at all accountable”) to 7 (“extremely accountable”). The results of 

the former may suggest that in some cases participants did not determine that auditor’s error to 

be important enough to influence their subsequent performance evaluation, while the results of 

the latter suggest that participants in some cases might have avoided punishing Terry because 

they feel responsible for the committed error themselves. Additionally, while the two process 

                                                
18 More precisely, participants in the blame EMC treatment condition have more experience than participants in 
the open EMC treatment condition (µ = 15.22 versus µ = 10.77, p < 0.01). Therefore I excluded all participants 
with more than 25 years of audit experience from the sample, resulting in a more equal distribution of audit 
experience between the blame EMC and open EMC conditions (µ = 11.40 versus µ = 10.37, p < 0.05). After these 
modifications, none of the remaining variables in the sample vary significantly across treatment conditions. 
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measures are not significantly correlated with either of the independent variables, the 

importance of the auditor’s error in the case for determining their overall performance 

evaluation is significantly and negatively correlated with the dependent variable of performance 

rating (r = -0.36, p = < 0.01), and significantly and positively correlated with the dependent 

variable of punitive responses (r = 0.38, p = < 0.01).  This may imply that when superiors 

determine the error as more important they are more likely to gear their evaluation towards 

punishment by lowering the performance rating and increasing their focus on punitive 

responses.19 

TABLE 3.7 
  

Share with team for further analysis 
Panel A: Results of 2 X 2 ANCOVA of Share with Teama, per Error Management Climateb, Error 
Consequencesc, Controlling for Reviewer Experienced 

Source Type III Sum of Squares df Mean Square F-value P-value 
Model 19.08 4 4.77 2.26 0.067* 
Error management climate (EMC) 2.44 1 2.44 1.16 0.284 
Error consequences (EC) 13.29 1 13.29 6.30 0.013** 
EMC X EC 1.33 1 1.33 0.63 0.429 
Review Experience 0.53 1 0.53 0.25 0.616 
Error 236.15 112 2.11     
            
Panel B: Adjusted Means and Standard Errors for Error Management Climate, and Error 
Consequences on Share with Team Controlling for Reviewer Experience 
Error Management Climate Error consequences Mean SE N  
Blame Small 4.83 0.27 30   
  Large 5.73 0.25 33   
Open Small 4.75 0.29 27   
  Large 5.21 0.28 26   

*. **. *** p < 0.1, p < 0.05, and. p < 0.01, respectively. 
a Share with Team: Terry's error should be shared at the team level in order to initiate learning and improve the 

quality of work done. (1 – Strongly disagree; 7 = Strongly agree) 
b Error Management Climate (EMC): Terry’s office is described as one with an “open” learning and supportive 

error management climate versus a “blame” zero tolerance to errors error management climate. 
c Error Consequences (EC): the error consequences are “small” (sample size needed to be expanded, no material 

overstatements, understanding client) versus “large” (sample size needed to be expanded, material 
overstatements, last-minute client adjustments and upset client). 

d Reviewer experience (Review): Self-reported experience with reviewer activities reported in years. 

                                                
19 PROCESS analysis was carried out to investigate for potential mediating effects of error importance on the 
dependent variables of performance rating and the punitive index variable (not tabulated). However, the analysis 
provides no evidence for such effects as the models are not significant for any of the dependent variables. 
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3.5 CONCLUSION 

This study examines the effects of EMC and error consequences on performance evaluators of 

auditors that made an error. The results show that superiors are more likely to gear their 

performance evaluations towards learning when the consequences of the auditor error are large 

as opposed to small. More specifically, evaluators are more likely to share auditor errors with 

the team for further analysis in order to improve the quality of work done when the error 

consequences are large as compared to small. The analysis provides no evidence for the 

remaining predictions.  

This study is subject to various limitations. First, during the development of the 

experimental case it was determined that the annual performance evaluation setting would be 

best suited to measure the dependent variables of this study. This decision was made based on 

consultation with representatives from several Big 4 audit firms (including the participating Big 

4 audit firm) who all indicated that during the annual performance evaluation typically auditors 

receive a performance rating which can be complemented with learning or punitive responses. 

Also, I chose for the annual performance evaluation setting because it enabled the development 

of a case in which participants in their role as evaluator had no supervisory responsibilities 

towards the auditor in the case during his audit engagements. Otherwise, participants’ 

evaluations could have been influenced by their own responsibility of Terry’s error. However, 

I learned this is a complex setting to apply in an experimental case because comprehensive 

amounts of information from separate audit engagements need to be integrated in one single 

case (e.g., coaching notes, superiors’ overall impressions and own accountability, the auditor’s 

own actions, etc.), making it difficult to present participants with a complete picture to base 

their evaluation on. A possible consequence of this issue could be that after the experimental 

sessions several participants indicated that they provided fairly neutral evaluations because they 

felt the case did not contain all information they needed to form more extreme assessments. 

This notion is in line with behavioral theory, which holds that individuals avoid extreme 

evaluations when they have insufficient information at their disposal to justify such outcomes 

(Bol 2011). Future experimental research can resolve this issue by considering a setting which 

can be more easily integrated in the case.  

Second, another potential issue with the experimental case was that the evaluated auditor 

submitted a feedback request on his own initiative in response to the error, which may be 

considered as a signal that the auditor was inherently open about the event. Participants may 

view this as a signal that the auditor is inherently open about the error; which may be considered 
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as proactive and critical self-reflective behavior, causing evaluator in not only an open but also 

a blame EMC to determine that punishment is undesirable because the auditor recognizes 

responsibility and wants to improve.  Future research in the performance evaluation setting can 

respond to this issue by developing a more refined balance between the auditor’s culpability 

and sense of responsibility. 

Further, EMC may be a difficult construct to internalize, as the manipulation checks 

indicated that participants’ internalization of this manipulation was relatively weak. As such, 

the manipulation of EMC could have possibly been more obvious. This may enable future 

research to demonstrate a relationship between EMC and evaluators’ behavior. Third, EMC 

may be a difficult construct to investigate in a setting with regulatory oversight, such as the 

audit setting. After the experimental sessions, several participants indicated that the Dutch audit 

regulator (Authority for the Financial Markets [AFM]) expects certain auditor deficiencies to 

be penalized during performance evaluations, and will in turn sanction audit firms during their 

inspections when they fail to comply to this policy. This suggests regulatory oversight may 

overcome effects of EMC in audit firms, and is therefore a promising avenue for future research  

This study found that evaluators’ propensity to share auditor errors that are brought up 

during performance evaluations for joint analysis in order to improve the quality of work done 

is relatively greater when the error consequences are large as opposed to small. This finding 

implies that in some situation performance evaluation can lead to learning from errors, which 

is in the long run beneficial for audit firms because errors that are learned from are less likely 

to recur during future audit work. However, and more importantly, the same finding also 

indicates that performance evaluations are less likely to result in learning from errors when the 

consequences are small. This is important because the error management literature suggests 

that unless individuals learn from their errors, they will likely be repeated. If auditors repeat 

their errors this may cause adverse outcomes such as decreases in the accuracy of audit reports, 

critical regulatory inspections and, at the extreme, restatements, all of which are considered 

important audit quality indicators (Knechel et al. 2013). 

As previously mentioned, regulators and standard-setters call audit firms to stimulate audit 

quality by focusing on engagement-level problems such as audit firm management practices 

(AFM 2014; AFM 2017; CPAB 2012; PCAOB 2008), and in particular by tying audit quality 

to performance evaluations (PCAOB 2008; FRC 2012; FRC 2017). Therefore, if it is true that 

small error consequences are less likely seen as learning opportunities during performance 

evaluations, audit firms have an interest to implement policies and practices that stimulate 

superiors to stimulate learning from all auditor errors regardless the consequences in order to 
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address these concerns. However, as noted, it remains a key question how audit firms can 

achieve this goal given that, in accordance with audit standards, auditors are continuously 

trained to base their decision-making on the principle of reasonable assurance (ISA 320 450), 

stimulating them to waive errors that did not result in material misstatements. Finally, the 

cyclical nature of work in audit firms causes auditors to experience high time pressure, and may 

make it a very demanding task for auditors to balance responsibilities between quality 

enhancing activities and budgetary goals. On the whole, while significant forces from audit 

regulations and within-audit firm pressures may offer challenges, it may be said that there 

appear to be benefits for audit quality when evaluators stimulate learning from all subordinate 

errors, regardless the small or large consequences.  
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APPENDIX A 

Research Instrument 

 

Introduction  

We are conducting a study to examine how superiors in audit firms evaluate subordinate 
auditors. Data for the study will be provided by auditors like you who will be responding to the 
following case description. We ask you to answer our questions according to how you would 
act in the scenario described. 
 
There are no right or wrong answers; we are simply interested in your personal opinions and 
judgments on what you would do as a performance evaluator at the firm in the described 
circumstances.  
 
Feel free to write on the materials and to take notes. The task will take approximately 20 
minutes.  
 
Please work on the task individually.  
 
Your responses are anonymous and will be kept absolutely confidential. Individual responses 
will not be identifiable.  
 
Thank you in advance for completing this study. We greatly appreciate your cooperation.  
 
Sincerely, 
Oscar van Mourik MSc 
Vrije Universiteit Amsterdam (VU) 
 
Prof. dr. Anna Gold 
Vrije Universiteit Amsterdam (VU)/ Norwegian School of Economics (NHH) 
 
Dr. Therese Grohnert 
Vrije Universiteit Amsterdam (VU)/ Maastricht University (UM) 
 
Prof. dr. Philip Wallage 
Vrije Universiteit Amsterdam/ Universiteit van Amsterdam (UvA) 
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Background Information 
 
You are a manager at a Big 4 audit firm, and work at one of the larger offices that provides 
audit services to many clients in different segments. One of your roles is to carry out 
performance evaluations. As you know, one aspect of the evaluation process is to consider 
errors made by auditors during audit procedures, where errors are defined as unintentionally 
deviating from planning, procedures or goals during audit.  
 
[EMC manipulations: open vs blame] 
 
[open EMC] …  
 
When it comes to such errors, you have noticed that the overall climate of your firm is 
characterized by an “open for improvement” mentality that reflects the beliefs and actions of 
your firm’s partners. Errors during audit procedures are seen as a natural human characteristic 
and people are stimulated to think a lot about how to prevent such errors going forward. You 
frequently hear from colleagues that in meetings about errors in files, managers and partners 
focus mainly on providing support and analyzing the error cause. As a consequence, colleagues 
often feel relieved after discussing errors with their superiors. Finally, auditors usually discuss 
their errors with peers to improve the work process.  
 
[blame EMC] …  
 
When it comes to such errors, you have noticed that the overall climate of your firm is 
characterized by a “zero tolerance to errors” mentality that reflects the beliefs and actions of 
your firm’s partners. Errors during procedures are seen as unacceptable and are considered a 
sign of incompetence and lack of diligence. You frequently hear from colleagues that in 
meetings about errors in files, managers and partners focus mainly on who is to blame for the 
error. As a consequence, colleagues feel ashamed after discussing errors with their superiors. 
Finally, auditors prefer to keep errors to themselves.  
 

Your Task 
 

At this point, you are asked to assume the role of a performance manager. You have been 
instructed to conduct the annual performance evaluation of an audit senior whose name is Terry. 
You and Terry are both on the audit engagement team of the Sporting Goods Division of the 
publicly traded manufacturing firm Xoda B.V.. Xoda is a large company and therefore a very 
important client for your audit firm. In addition, Xoda will soon put the audit engagement out 
to (voluntary) tender, and your office highly prioritizes retainment of this client. Xoda’s 
management expects the audit to be carried out smoothly, and requires explanation when the 
nature, timing, and extent of audit procedures changes due to unforeseen circumstances. 
 
This is the first year that Terry has worked with Xoda. It is his primary audit engagement, 
consuming 70% of his audit time. As a manager, you had an overall supervisory role on this 
engagement, but Terry’s direct supervisor was your colleague Mark. Mark will provide input 
to you about Terry’s performance, so that you can fulfill your role as performance manager. 
 
The primary basis for Terry’s upcoming performance evaluation is the set of engagement 
reviews on all audits that Terry has worked on during the year. However, as shown below, the 
Xoda engagement receives most attention, given its dominant role in Terry’s portfolio.  
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Engagement reviews from engagements other than Xoda 
You are currently reading the engagement reviews you received from Terry’s supervisors from 
the engagements in which you were not involved, that together constituted 30% of Terry’s audit 
time. The continuous feedback questionnaires indicate that Terry’s performance in all of the 
four assessment categories: “quality”, “market”, “people”, “operational performance”, have 
been received the score “effective performance”. The forms show no further irregularities. 
 
Xoda engagement review 
Terry’s engagement review from the Xoda engagement (constituting 70% of Terry’s audit time) 
contains the following comment by Terry’s direct supervisor Mark: 
 

 

 
 
You turn to the training on the job (TOJ) text box, which indicates that Terry made the following 
request for feedback on one of his tasks: 
 
TOJ-
goals on 
which to 
receive 
feedback: 

 

 
Further, Mark has added the following assessments and explanatory comments:  
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As you know, financial statement errors found when using statistical sampling must be 
projected to the population. To better understand the error Terry made with regard to statistical 
sampling of accounts receivable you decide to consult with Terry’s supervisor Mark who gives 
the following explanation: [error consequences manipulations: small vs large]: 
 
‘[small error consequences] …  
The quality of Terry’s statistical sampling needs to improve. Because of the error he made, we 
had to expand the sample. However, when we analyzed the differences between confirmations 
and accounts receivable by matching relevant documents, fortunately no material 
overstatements in the accounts receivable were revealed. Also, Xoda’s bookkeeping department 
were very understanding of the situation. 
 
‘[large error consequences] …  
The quality of Terry’s statistical sampling needs to improve. Because of the error he made, we 
had to expand the sample. Unfortunately, when we further analyzed the differences between 
confirmations and accounts receivables by matching relevant documents, material 
overstatements in the accounts receivable were revealed. As a result, the client had to book last-
minute adjustments in the accounts. We also had to settle matters with Xoda’s finance manager 
who got quite upset and called this practice ‘unprofessional’. 
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STAGE 1: YOUR PERFORMANCE EVALUATION 
 

Please answer the following questions given the information presented in the 
background information and performance evaluation case. 

 
• When answering these questions you may review the case description. 
• Remember, there are no right or wrong answers. 
• For questions with answer scales: Please circle the number that most closely matches 

your judgment. 
 

4. How would you rate Terry’s overall performance? 
 

-5 -4 -3 -2 -1 0 1 2 3 4 5 
 
 
 
 

5. Please provide feedback that will be given to Terry: 
 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 
6. Below you will find several ways in which you as manager may respond to the 

situation described in the case. Please indicate your agreement with these responses. 
 

a. Initiate a meeting with fellow auditors in order to analyze and gain new 
insights from Terry’s error. 
 

1 2 3 4 5 6 7 
Strongly 
Disagree  

 
 

Neutral 
   

Strongly 
Agree 

 
 
 
 

b. Terry’s error should be included in his personnel file as an important area of 
improvement for his annual development plan. 

Far Below 

Expectations 

Meetings 

Expectations 

Far Above 

Expectations 
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1 2 3 4 5 6 7 

Strongly 
Disagree  

 
 

Neutral 
   

Strongly 
Agree 

 
c. Terry's error should be shared at the team level in order to initiate learning and 

improve the quality of work done. 
 

1 2 3 4 5 6 7 
Strongly 
Disagree  

 
 

Neutral 
   

Strongly 
Agree 

 
d. Terry should no longer be part of the Xoda audit team. 

 
1 2 3 4 5 6 7 

Strongly 
Disagree  

 
 

Neutral 
   

Strongly 
Agree 

 
e. Because of the error, supervision of Terry’s work should be intensified. 

 
1 2 3 4 5 6 7 

Strongly 
Disagree  

 
 

Neutral 
   

Strongly 
Agree 

 
f. Terry’s annual salary increase should be withheld. 

 
1 2 3 4 5 6 7 

Strongly 
Disagree  

 
 

Neutral 
   

Strongly 
Agree 

 
 
 

 
You have now completed Stage 1. 
You may now proceed to Stage 2. 
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STAGE 2: YOUR CASE PERCEPTIONS  
 

 

Do not return to the case description or Stage 1 at any time to review any of 
the information or modify any of your responses. 

 
• Recall, there are no right or wrong answers. 
• For questions with answer scales: Please circle the number that most closely matches 

your judgment. 
 

7. At Terry’s audit firm, there is a climate characterized by a “zero tolerance to errors” 
mentality in the case of auditor errors while carrying out audit procedures. 
 

1 2 3 4 5 6 7 
Strongly 
Disagree  

 
 

Neutral 
   

Strongly 
Agree 

 
8. At Terry’s audit firm, when a person makes an error, managers and partners focus 

predominantly on providing support and analyzing the error cause. 
  

1 2 3 4 5 6 7 
Strongly 
Disagree  

 
 

Neutral 
   

Strongly 
Agree 

 
9. At Terry’s audit firm, even small reported errors are likely to lead to sanctions. 

 
1 2 3 4 5 6 7 

Strongly 
Disagree  

 
 

Neutral 
   

Strongly 
Agree 

 
10. At Terry’s audit firm, there is a climate characterized by a “being open for 

improvement” mentality in the case of auditor errors while carrying out audit 
procedures. 
 

1 2 3 4 5 6 7 
Strongly 
Disagree  

 
 

Neutral 
   

Strongly 
Agree 

 
11. The negative consequences of the error caused by Terry can be classified as: 

 
1 2 3 4 5 6 7 

Very small 
consequences  

 
 

Neutral 
   

Very Large 
consequences 
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12. The client’s reaction to Terry's error can be characterized as: 
 

1 2 3 4 5 6 7 
Very  
unsatisfied  

 
 

Neutral 
   

Very  
satisfied 

 
13. How important was the error Terry committed in determining your overall 

performance evaluation? 
 

1 2 3 4 5 6 7 
Very  
unimportant  

 
 

Neutral 
   

Very  
important 

 
14. How accountable do you feel for the error Terry committed as a manager in the Xoda 

engagement? 
 

1 2 3 4 5 6 7 
Not at  
All Accountable  

 
 

Neutral 
   

Extremely 
Accountable 

 

 
You have now completed Stage 2. 
You may now proceed to Stage 3. 

 

 

 

 

 

 

 



 
 129 

STAGE 3: DEMOGRAPHICS 
 

Please answer the following final questions about yourself.  
 

• For questions with answer scales: Please circle only one number. 
• For the input of numbers (e.g., times, years), if you cannot provide an exact response, 

please provide as accurate of an approximation as possible. 
 

15. In your own audit career, how often have you performed the audit procedure positive 
confirmations of accounts receivable? 

1 2 3 4 5 6 7 
Never 

 
  

 
 

For 50% 
of all my 
clients   

For all my 
clients 

 
 

16. When it comes to managing errors, how would you characterize your current work 
environment (please review the characterizations below the scale)? 
 

1 2 3 4 5 6 7 
1=“Zero tolerance to 
errors” 

    Mix 
ix 

7=“Being open for 
improvement” 

Errors are considered as 
signs of incompetence and 
have negative 
consequences  

Errors are considered as a 
natural part of learning and have 
no negative consequences if the 

person does not repeat them 
 

17. Please indicate your current rank (check one): 
 
� Partner     � Assistant manager 
� Director    � Senior 
� Senior manager   � Staff 
� Manager    � Other: ________________ 

 
18. Are you or have you been serving as a performance manager? 

 
� Yes 
� No 
 

19. If applicable, approximately for how many subordinates have you conducted 
performance evaluations as a performance manager?  
 

 Number: ________ 
 
 
  



 
 130 

20. If applicable, for how long have you been active as a performance manager about the 
work of subordinate auditors (e.g. five and a half years of experience would be "years: 
5, months: 6")? 
 
Years: ________ Months: ________  

 
21. If applicable, for how long have you been completing engagement review forms about 

the work of subordinate auditors? 
 
Years: ________ Months: ________  

 
22. Do you work in audit practice or another service line (e.g. advisory)? 

 
� Audit 
� Other: ________________ 

 
23. How much auditing experience do you have? 

 
 Years: ________ Months: ________  

 
24. Are you an RA (registeraccountant)? 

 
� Yes 
� No 

 
25. Your gender: 

 
� Male 
� Female 

 
 
 
 
 

You have now completed the study. 
Please return your materials to the instructor. 

 
 
 

Thank you very much for your participation in this study
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CHAPTER FOUR1 

Barriers towards learning from auditor errors: Can an open error management climate 
enhance learning? 

 
Abstract: People in all organizations, including audit firms, make errors. Thus, it is important 
to learn from errors in order to prevent them from being repeated. This paper examines whether 
and how error consequences, error type, emotions and time pressure serve as barriers toward 
individual auditors’ learning from errors and whether a more “open” error management climate 
(EMC) that stimulates learning from all errors mitigates these potential learning barriers. One 
hundred forty-one Dutch auditors ranked from staff to partner three Big Four firms and several 
smaller firms participated in an experiential survey about actual experiences with self-made 
errors. The main results reveal that smaller (versus larger) error consequences and mechanical 
(versus conceptual) errors reduce auditor learning from errors, but that, in contrast to the 
prediction, stronger negative emotions and higher time pressure stimulate learning from errors. 
Further, an open EMC positively moderates the relationships between error consequences and 
learning from errors and between time pressure and learning from errors, respectively. 
 
Keywords: learning from errors; error consequences; error type; emotions; time pressure; 

error management climate 
  

                                                
1 This chapter is based on Van Mourik, O., Gold, A., Grohnert, T. (2020). Barriers towards learning from auditor 
errors: Can an open error management climate enhance learning? Unpublished Manuscript. 
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4.1 INTRODUCTION 

The past years’ inspection reports from regulatory audit oversight bodies have identified a 

myriad of audit deficiencies that have implications for audit quality (PCAOB 2017; AFM 2014, 

2017). Examples of frequently identified deficiencies range from inadequate documentation, 

insufficient testing, and failure to properly evaluate the appropriateness of accounting 

treatments to deviations from audit standards (e.g., GAAP) and even restatements (Church & 

Shefchick 2012). It is likely that many of such problems are caused by auditor errors, which we 

define as unintentional, potentially avoidable deviations from plans or goals (Van Dyck, Frese, 

Baer, & Sonnentag 2005; Zapf, Brodbeck, Frese, Peters & Prümper 1992; Reason 1990). While 

many auditing papers focus on financial statement errors (caused by the client), this study 

focuses on errors made by auditors during audit activities.  

Organizational members often consider errors as negative events that should be avoided at 

all cost because they may lead to non-attainment of goals, decreased performance, reputational 

damage and dissatisfaction among employees and clients (Reason 1997; Zhao & Olivera 2006). 

However, it is impossible to eradicate all errors (Reason 1997). Given the omnipresence of 

errors due to inherent human limitations, the error management literature suggests that 

organizations should stimulate their members to learn from their errors because learning can 

help avoid negative outcomes and lead to long-term positive consequences (Frese & Keith 2001 

2005; Van Dyck et al. 2005). According to Zhao (2011), learning from errors occurs when 

individuals purposefully reflect about errors, and when this analysis leads to new knowledge 

that improves future behavior or decision making.  

 A body of research suggests that in several ways, learning from errors is important for 

audit quality. Unless individuals learn from their errors, they are easily repeated, with potential 

detrimental implications for the quality of work done in the long run (e.g., Van Dyck et al. 

2005). Repeated auditor errors may cause adverse outcomes such as critical regulatory 

inspections, decreased accuracy of audit reports, and, at the extreme, restatements of the audit 

client’s financial statements, all of which are considered important audit quality indicators 

(Knechel, Krishnan, Pevzner, Shefchik, & Velury 2013). When auditors learn from their errors, 

this may result in long-term positive effects for the quality of work done because it ensures that 

the same errors are not repeated (Argyris 1992; Van Dyck et al. 2005; Zhao 2011). At the same 

time, learning from errors enables auditors to manage change and unexpected complexities 

(Seckler, Gronewold, & Reihlen 2017), which in turn leads to higher organizational 

performance and effectiveness (Van Dyck 2005; Argyris 1992), and hence to potentially higher 
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audit quality. In line with this argumentation, audit regulators call on audit firms to stimulate 

learning from errors (ICAS & FRC 2016; AFM 2014).  

Meanwhile, in audit practice, emphasis has been predominantly placed on error prevention 

by using formal structures and procedures such as working manuals, checklists, and 

standardization of processes to prevent as many errors as possible (Seckler, Gronewold, & 

Reihlen 2017; Dowling & Leech 2014). Likewise, audit firms use the work paper review 

process to identify as many errors as possible for the purpose of timely correction (Ramsay 

1994; Owhoso, Messier, & Lynch 2002). However, while Westermann, Bedard, & Earley 

(2015) find that auditors recognize that gaining skills through “trial and error’ is important, we 

are unaware of research that explores how and when auditors learn from their own errors. To 

address this issue, we investigate how specific factors in audit firms may form barriers for 

auditors to learning from their errors and how these barriers can be mitigated. 

Extant research in auditing and other domains, such as organizational behavior, identifies 

several barriers for individuals to start learning from errors which may be particularly relevant 

in audit firms. First, prior research indicates that the extent to which organizational members 

learn from an error depends on the error´s consequences (Cannon & Edmondson 2005). 

Typically, organizational members learn predominantly from errors that cause large 

consequences (Homsma, Van Dyck, De Gilder, Koopman, & Elfring 2009), but they tend to 

ignore errors with small consequences (Cannon & Edmondson 2005). This is problematic 

because even though an error may cause small consequences the first time, its consequences 

may be detrimental if it is repeated. Therefore, errors should also be taken seriously when they 

cause small consequences to optimize learning. Second, prior auditing research makes a 

distinction between mechanical and conceptual errors. Specifically, mechanical errors are 

relatively simple and easy to identify, while conceptual errors are more complex and difficult 

to identify (Ramsay 1994; Owhoso, Messier, Lynch 2002; Gronewold, Gold, Salterio 2013; 

Gold, Gronewold, Salterio 2014). While both types of errors offer learning potential (Homsma 

et al. 2009), Gold et al. (2014) suggest that the audit setting is characterized by a tendency to 

underestimate the learning potential of mechanical errors. However, given that mechanical 

errors are relatively common and can also lead to significant consequences (Owhoso et al. 

2002), ignoring their learning potential can be especially harmful for audit firms. Third, 

discovering errors naturally provokes strong negative emotions (Zhao 2011; Rausch, Seifried, 

Harteis 2017). Consistent with findings in organizational psychology (Rausch et al. 2017; Zhao 

& Olivera 2006), a recent survey study suggests that auditors who experience negative emotions 

after discovering errors are likely to psychologically withdraw from the situation at the cost of 
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learning (Zhao, Emby, & Sieweke 2019). Fourth, auditors frequently experience time pressure 

(Pierce & Sweeney 2004; Robertson 2007). This may impair learning from errors because it 

limits the cognitive resources that individuals require to filter relevant information after making 

errors (Kruglanski & Webster 1996; Zhao & Olivera 2006), which also has been shown among 

auditors who perform tasks under high time pressure (Choo 1995; Glover 1997). In sum, we 

expect relatively smaller error consequences, mechanical as opposed to conceptual errors, 

stronger negative emotions and higher time pressure to limit the extent to which auditors learn 

from their errors. Hence, we examine whether and how these four factors serve as learning 

barriers. 

Further, we examine whether an audit firm’s error management climate (EMC) mitigates 

the negative effects of these barriers to learning from errors. EMC is “the set of shared beliefs, 

norms, and common practices regarding the management of discovered errors and mistakes in 

an organization” that originates from the entirety of responses to errors by upper management 

(e.g., managers, partners, managing partners) (Van Dyck et al. 2005; Gold et al. 2014). 

Research indicates that organizations and teams vary in EMC, which can be characterized by 

two extremes on a continuum ranging from blame to open (Van Dyck et al. 2005; Van Dyck 

2009; Gronewold & Donle 2011). In a blame EMC errors are typically penalized, resulting in 

limited room for learning. In contrast, in an open EMC, organizations and teams show a high 

tolerance for errors as long as learning occurs and individuals do not repeat the same errors 

(Gold et al. 2014; Gronewold et al. 2013). We argue that when auditors perceive a more open 

EMC, this may reduce the negative effects of the previously discussed learning barriers and 

thereby help in stimulating individual learning from errors. We predict that auditors who 

experience such a climate may realize the importance of learning from all identified errors 

regardless of the consequences or type, find relief from negative emotions by emphasizing the 

omnipresence and positive potential of errors, and indicate that learning from errors will be 

facilitated even under high time pressure.  

We test our hypotheses by means of an experiential survey among a sample of 141 auditors 

ranking from staff to partner at three Big 4 public and several non-Big 4 audit firms in The 

Netherlands. We employed an experiential survey that started with a definition of an error after 

which we asked participants to describe an error that they had recently made during their audit 

work. Then, participants responded to a combination of closed and open-ended questions about 

the error they had described, the consequences of the error, the error type, their experienced 

emotions and time pressure at the time of making the error, and participants’ perception of their 

audit firm’s EMC. 
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We find that, in line with our predictions, larger error consequences and mechanical (as 

opposed to conceptual) errors indeed function as barriers to learning from errors. In contrast to 

our hypotheses, we find that stronger negative emotions and higher time pressure function as 

stimulators rather than barriers towards learning from errors. Furthermore, an “open” EMC 

further amplifies the relationship between error consequences and learning from errors, such 

that the positive effects of larger error consequences on learning from errors are positively 

moderated. The relationship between time pressure and learning from errors is similarly 

amplified by EMC, such that an open EMC positively moderates the positive effects of higher 

time pressure on learning from errors. These results suggest that auditors face challenges in 

learning from errors and that EMC may be an effective tool in mitigating several of these 

learning barriers and amplifying unexpected positive effects. 

This study makes several contributions to existing research and practice. First, we address 

ICAS’s and FRC’s (2016) call to better understand the learning process in audit firms by 

examining the effects of contextual factors as potential barriers towards learning from errors. 

Furthermore, a growing literature considers the effects of variations in error consequences and 

types on auditors’ likelihood to share or report errors (Stefaniak & Robertson 2010; Gronewold 

et al. 2013; Gold et al. 2014), their effects on error detection (Owhoso, Messier, & Lynch 2002; 

Ramsay 1994), how emotions may influence auditors’ communication about errors (Zhao, 

Emby, & Sieweke (2019). We contribute to the prior literature by examining the effects of these 

factors on learning from errors. Also, where previous research has investigated the effects of 

EMC on auditors’ propensity to share errors on auditors’ attitudes towards learning (Gronewold 

et al. 2013; Gold et al. 2014), we extend that research by investigating how EMC may mitigate 

the effects of barriers towards learning in audit firms based on experiences and behaviors of 

practicing auditors. Moreover, while audit firms provide auditors with a base of knowledge 

through formal learning (e.g., training and certification) on which they build during future 

engagements (Westermann, Bedard, & Earley 2015), Seckler et al. (2017) argue that auditors 

also need the ability to overcome unexpected situations during which they cannot rely on formal 

training. Our study shows how auditors can develop such an ability through learning from 

errors. More specifically, because audit firms can actively shape the characteristics of their 

EMC, we derive practical implications from the theory on how an open EMC can be created 

through exemplary behavior by higher-ranking auditors and firm-wide resources that help 

mitigate barriers towards learning from errors. Therefore, this study’s findings are of value for 

academics, audit practitioners, audit regulators and standards setters. 
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4.2 BACKGROUND AND HYPOTHESES DEVELOPMENT 

4.2.1 Learning from errors 

The current study defines errors as unintentional, potentially avoidable deviations from plans 

or goals, as stated in the introduction (Van Dyck et al. 2005; Zapf, Brodbeck, Frese, Peters & 

Prümper 1992; Reason 1990). This unintentional nature distinguishes errors from violations, 

which are intentional deviations from plans or goals (Van Dyck et al. 2005). Examples of errors 

in an auditing context include unintended departures from regulations and standards, incorrect 

application of analytical procedures, and inadequate documentation (Church & Shefchick 

2012). In all of these examples, errors can lead to negative consequences for auditors, audit 

firms and clients, consequences that might be avoided in the future if the concerned auditors 

and the firm learned from the errors. According to Zhao (2011), individuals learn from their 

errors when they engage in purposeful reflection on the errors (e.g., seek council, list causes 

and contributors). This reflection enables error analysis during which individuals develop error 

knowledge which leads to improved future behavior or decision making. In other words, 

learning from errors involves reflection and analysis of errors that results in the application of 

new knowledge in decisions and actions (Zhao 2011). This study’s focus is on the process 

perspective of learning, which considers practices that should result in knowledge that can be 

used to improve skills and performance gains (Tulis, Steuer, & Dresel 2016).  

However, to date, insights about how auditors learn from their errors during audit activities 

remain limited. A recent literature review by Dierynck, Kadous, & Peters (2020) classifies 

research that investigates auditor learning into three main categories: (1) learning while 

performing, (2) learning related to the engagement, and (3) learning outside the engagement. 

The researchers find that when auditors learn while performing, they do so from current audit 

experiences, clients, and from peers, but consider learning as an optional by-product (e.g., 

Earley 2001; Libby & Frederick 1990; Bonner, Libby, & Nelson 1997). Additionally, learning 

related to the engagement primarily occurs through the review process during which auditors 

receive feedback on their work supplemented with instructions for improvements (e.g., Andiola 

& Bedard 2018; Andiola & Bedard, & Westermann 2019; Lambert & Agoglia 2011). Finally, 

learning outside the engagement takes place predominantly during performance evaluations, 

formal mentoring, and during training sessions that focus on general knowledge required for 

auditors (audit regulations, audit procedures) (e.g., Harding & Trotman 2009; Viator & 

Pasewark 2005; Che, Langli, & Svanström 2018). Errors can be revealed by these processes 

and provide auditors with unique information on their performance that triggers the reflection 
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necessary to learn from the underlying misconception (Zhao 2011). However, none of the 

studies focus on the learning process specifically related to identified errors. Extant research in 

other fields provides insights for furthering audit-specific understanding of learning from 

errors. In the current paper, we examine which learning barriers are also of influence in audit 

firms and how an open EMC may mitigate these effects. To this end, our study takes an open 

approach that is designed to account for learning from errors in all three learning facets as 

identified by Dierynck et al. (2020).  

4.2.2 Barriers to learning from errors 

Research in organizational psychology indicates that individual learning from errors depends 

on whether contextual factors are perceived by individuals to positively or negatively affect 

self-worth and well-being (Tulis et al. 2016; Steuer, Rosentritt-Brunn, & Dresel 2013; 

Edmondson 2011 Broekaerts 2006; Kuhl 2000; Kanfer & Ackerman 1989). For instance, 

individuals’ perception towards their responsibility and autonomy to handle errors (Kozlowski 

& Bell 2008), and psychological safety (Carmeli & Gittell 2009; Edmondson 1999) have been 

shown to affect individuals tendency to engage in learning from errors. Hence, organizations 

will only be successful in stimulating individual learning from errors if learning barriers are 

reduced. 

As the literature points to several barriers that limit individuals’ ability to learn from their 

errors, we will use the next section to review the proposed barriers (error consequences, error 

type, emotions, time pressure) to learning from errors in audit firms. Then, we propose and 

review EMC as a potential mitigating mechanism for the learning barriers to errors. 

4.2.2.1 Error consequences  

Organizations have an interest in creating awareness among their members that it is not the 

error that is minor or severe, but rather the consequences caused by the same errors vary in 

intensity depending on the situation in which they occur (Van Dyck et al. 2005; Homsma et al. 

2009). Homsma et al. (2009) illustrate this notion with the following example from the medical 

setting:  

“The […] erroneous action, […]—administering a double dose of a medicine—can lead 

to a variety of negative consequences. Administering two aspirins instead of one will 

hardly lead to any negative consequences. The identical erroneous action, however, can 

lead to grave consequences when mistakenly administering a double dose of a more 

serious medicine (e.g., colchicines or blood diluents)“ (p. 116). 
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Prior research in organizational behavior indicates that errors causing large consequences 

challenge the existing state of affairs and stimulate organizational members to engage in 

learning (Levitt & March 1988; Sitkin 1992). Meanwhile, organizational members typically 

fail to learn from errors with relatively minor consequences because they are viewed as 

coincidences or experimental behaviors that are not in line with practical goals (Baumard & 

Starbuck 2005). In fact, organizational members are known to ignore errors that cause minor 

consequences because they perceive them to be isolated anomalies that cannot influence the 

future state of affairs (Cannon & Edmondson 2005). In sum, the consequences of errors seem 

to be an influential factor in organizational members’ willingness to learn, and hence, an error 

of minor consequences may serve as a barrier to learning from the error. 

Auditors are likely to apply the same line of reasoning, and perhaps more extremely so, 

because auditing standards imply that the main purpose of every audit engagement is to provide 

reasonable assurance that clients’ financial statements are free not from all, but only material 

misstatements (ISA 320, 450).2 Given that auditors are continuously trained to base their 

decision-making and risk assessments on the principle of reasonable assurance, they may 

similarly waive their own errors when the consequences are of a non-material nature. In sum, 

prior research implies that organizational members, including auditors, are more likely to ignore 

learning from errors when the consequences are relatively small, and that auditors are guided 

by their pursuit of reasonable assurance during audit work which further exacerbate this natural 

human tendency, leading to our first hypothesis: 

H1a: Auditors who make errors that cause relatively small consequences will be less likely 
to learn from their errors than auditors who make errors that cause relatively large 
consequences. 

4.2.2.2 Error type 

Scholars in organizational psychology have developed an influential classification of error 

types that distinguishes between skill-, rule-, and knowledge-based errors (Rasmussen 1979, 

1982, 1987; Reason 1990). This literature describes skill-based errors occur during routines that 

are carried out relatively automatically and require relatively little conscious attention, while 

rule- and knowledge-based errors occur during activities that require more conscious control 

and mental effort. Rule- and knowledge-based errors are different in that the former is caused 

by application of incorrect diagnostic rules and the latter arises when cognitive capabilities are 

compromised due to the absence of guiding rules, routines or procedures (Embrey 2005). Prior 

                                                
2 Indeed, experimental research shows that auditors are more likely to admit errors when the risk is higher that the 
errors will lead to material deviations in client’s financial statements (Stefaniak & Robertson 2010). 
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audit research uses a synthesis of these classifications that results in two error categories: 

conceptual and mechanical (Gold et al. 2014; Gronewold et al. 2014; Owhoso, Messier, & 

Lynch 2002; Ramsay 1994). Conceptual errors relate to both rule- and skill-based errors and 

are less verifiable, more complex, and more subjective errors that relate to significant matters 

and the overall adequacy of audit work (Ramsay 1994). For example, when an auditor applies 

a sampling technique without projecting the error to the population, this can be classified as a 

conceptual error (Gold et al. 2014). Individuals that engage in learning from conceptual errors 

are typically challenged by the demand to create understanding of complex contextual 

information related to the error (Embrey 2005; Reason 1990). In contrast, mechanical errors 

relate to skill-based errors and are relatively verifiable, objective, and clear errors (Ramsay 

1994). For example, when an auditor makes an arithmetic error during an analytical procedure, 

this can be classified as a mechanical error (Gold et al. 2014). Individuals that engage in 

learning from mechanical errors typically need to overcome strong habits that automatically 

take over when unfamiliar tasks are carried out in a familiar context (Embrey 2005; Reason 

1990), such as not showing any emotion (strong habit) after making a mistake while 

recalculating amortization of goodwill (unfamiliar task) prepared by the CFO of your client 

(familiar context). 

The way in which auditors respond to an error likely depends on whether the error type is 

conceptual or mechanical (Gronewold et al. 2013). First, auditors may perceive conceptual 

errors as an indication that they do not possess the competences required for their current range 

of duties (Tan & Jamal 2006). In such a case, they are likely to engage in impression and 

reputation management to ensure that others still view them as competent (Gibbins & Trotman 

2002; Tan & Jamal 2006; Gronewold et al. 2013), which can be achieved by learning from the 

conceptual error. On the other hand, mechanical errors are easily rationalized away because 

they do not arise from conscious decisions but from well-practiced work routines (Reason 1997; 

Embrey 2005), and can therefore be misinterpreted as an accidental slip rather than a wrongful 

action. Also, mechanical errors are considered likely to happen even to the most competent 

auditors under engagement-related pressures, such as program structure and time constraints 

(Gronewold et al. 2013). On the whole, characteristics of the audit environment appear to 

encourage auditors to respond to conceptual errors as opposed to mechanical errors. 

While literature in organizational behavior implies that both mechanical and conceptual 

errors offer learning potential (Homsma et al. 2009), we expect that auditors will be less likely 

to learn from mechanical errors as opposed to conceptual errors: 
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H1b: Auditors who make mechanical errors are less likely to learn from their errors than 
auditors who made conceptual errors. 

4.2.2.3 Emotions 

Ideally, organizational members would view an error as a moment of reflection that offers 

unique insights about their performance and that can then be utilized to increase the future 

quality of their work (Schley & Van Woerkom 2014). However, such positive potential is 

oftentimes not exploited because errors frequently lead individuals to experience negative 

emotions such as shame, guilt, anger, embarrassment, nervousness, disappointment, 

unhappiness and fear (Frese & Keith 2015; Rausch 2012; Rybowiak et al. 1999). If individuals’ 

experience of such negative emotions becomes strong enough this can cause them to refrain 

from learning from what went wrong and using the error as a learning opportunity (Tulis et al. 

2016; Pekrun & Perry 2014; Zhao 2011).  

The literature on emotional regulation and coping suggests that individuals that make errors 

regulate their emotions through problem-focused coping (identifying and solving the problem 

that caused the negative emotions) and emotion-focused coping (dealing with the direct needs 

of negative emotions by direction attention away from the error situation). This may be 

problematic for learning, because individuals who make errors are often preoccupied with the 

resulting negative emotions, causing them to delay or even omit problem-focused coping in 

order to regulate their negative emotions through emotion-focused coping (Gross 1998; Tulis 

et al. 2016). This line of reasoning is supported by the learning and training literature (e.g., 

Kanfer & Ackerman 1989; Ilgen & Davis 2000), which suggests that negative emotions cause 

individuals to refocus their cognitive resources from on-task activities (such as learning from 

errors) to off-task activities (withdrawing from the task by daydreaming or doing away with the 

error). However, when individuals succeed in tempering their negative emotions they free up 

mental space to adopt a more accepting view of errors, resulting in a stronger motivation to 

learn from discovered errors (Frese & Keith 2015; Van Dyck et al. 2005; Tulis et al. 2016). 

Indeed, experimental research in psychology shows that individuals are more effective in 

learning from errors during work tasks when they do not experience negative emotions 

(Heimbeck, Frese, Sonnentag, & Keith 2003). In all, the literature suggests that negative 

emotions cause individuals that make errors to more likely withdraw from the task to address 

their emotional needs, at the cost of learning from their errors. 

Additionally, research shows that when individuals’ motivation to learn reduces this also 

negatively affects their expected outcomes of the learning process (Colquitt & Simmering 1998; 

Noe 1986). This is interesting given that negative emotions can bias individuals’ ability to 
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estimate what the expected outcomes of the learning process will be (Elfenbein 2007; 

Loewenstein & Lerner 2003), and therefore result in lower expectations of potential beneficial 

outcomes and higher expectations of adverse outcomes of learning from errors (Zhao 2011). 

This implies that auditors who experience negative emotions after making errors are relatively 

more likely to attend to the perceived costs than the perceived benefits of learning from their 

errors. These arguments and insights on emotional regulation and coping inform the following 

hypothesis: 

H1c: Auditors who experience relatively strong negative emotions will be less likely to 
learn from their errors than auditors who experience relatively weak negative 
emotions. 

4.2.2.4 Time pressure 

The work environment in audit firms is typically characterized by high time pressure 

(Robertson 2007; Pierce & Sweeney 2004). Time pressure in audit firms mainly arises due to 

time deadline pressure and time budget pressure (Margheim, Kelley, & Pattison 2005). Time 

deadline pressure arises when auditors are confronted with imposed, designated points in time 

by which audit engagements or audit procedures must be completed (DeZoort & Lord 1997; 

Margheim et al. 2005), while time budget pressure arises when audit firms allocate a relatively 

scarce number of hours by which audit engagements or audit procedures must be completed 

(Margheim et al. 2005). Auditors generally face pressures to conform to time deadline and 

budget pressure both of which arise from the cyclical nature of audit work and are related to 

external and internal stakeholders to the firm (e.g., clients and partners) (Margheim, Kelley, & 

Pattison 1999, 2005). Moreover, because audit engagements become more profitable when 

fewer hours are spent on the work required to arrive at an auditor’s opinion that meets the 

principles of reasonable assurance (McNair 1991; Otley & Pierce 1996), it is no surprise that 

auditors experience high time pressure as a relatively stable characteristic of their work 

(DeZoort & Lord 1997; Pierce & Sweenet 2005; Coram et al. 2004).  

Literature in organizational psychology and behavior suggests that contextual factors that 

cause time pressure can impair learning from errors in several ways (Zhao & Olivera 2006; 

Homsma et al. 2009; Putz, Schilling, Kluge, Stangenberg 2012). First, research shows that when 

individuals attribute errors to external and uncontrollable causes, such as time constraints, it is 

unlikely that they will recognize the opportunity to learn from their mistakes (Ellis and Davidi, 

2005; Ellis, Mendel, & Nir 2006). Second, Putz et al. (2012) argue that organizational members 

who experience time constraints try to achieve closure after making errors by reasoning their 

personal responsibility away. While this enables them to meet important deadlines, it may be 
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problematic for learning because it leads to, at best, superficial error analysis (Putz et al. 2012; 

Kruglanski & Webster 1996). Third, high time constraints may cause individuals to use 

information processing strategies that limit their cognitive capability (Zhao & Olivera 2006), 

which is an essential element of learning from errors (Gottfredson 1997; Reason 1990). For 

instance, Ford, Schmitt, Scheitman, Hults, & Doherty (1989) find that time pressure causes 

individuals to generate fewer hypotheses or ignore competing hypotheses about the cause of 

the failure. Zhao and Olivera (2006) complement these findings with their suggestion that 

individuals may choose to simplify situational assessments by filtering or neglecting 

information that is perceived to be of low priority. 

Moreover, research in auditing shows that auditors anticipate time pressure by simplifying 

the situation through filtering for relevant information (Glover 1997). In addition, Choo (1995) 

finds that when time pressure increases to higher levels auditors’ performance declines because 

this causes them to ignore or oversee relevant information. This implies that increases in time 

pressure may also impair auditors’ cognitive capability and learning from errors. We expect 

auditors learn relatively less from their errors in light of high (relative to low) time pressure, 

leading to our fourth hypothesis: 

H1d: Auditors who experience relatively high time pressure will be less likely to learn 
from their errors than auditors who experience relatively low time pressure.  

4.2.3 Overcoming barriers to learning from errors: Error management climate (EMC) 

Having reviewed potential barriers to auditors’ learning from their errors, we next propose that 

an audit firm’s EMC can help auditors overcome these learning barriers. To this end, we first 

discuss the concept of EMC, followed by the hypothesis development. 

EMC consists of beliefs and norms which express themselves through a set of common 

practices regarding the way organizational members deal with errors (Van Dyck et al. 2005). It 

is established by the leadership behavior of upper management (tone at the top), such as 

managers, partners and managing partners (Van Dyck, 2009; Edmondson & Moingeo, 1996; 

Covaleski, Dirsmith, Heian, & Samuel 1998).3 Research in the audit setting indicates that 

differences in tone at the top also drive differences in EMC between organizations and teams 

(Gronewold & Donle 2011), which can be characterized by two extremes on a continuum 

ranging from blame to open (Gronewold & Donle 2011; Gronewold et al. 2013).  

                                                
3 Seckler, Gronewold, & Reihlen (2017) discuss indications that an audit firm’s EMC may also in part be 
established by a bottom-up driven process, in which all collective responses by individual auditors to errors 
together affect the EMC an audit firm develops. However, in line with previous EMC studies in the auditing 
domain (e.g., Gold et al. 2014; Gronewold et al. 2013), this study uses a top-down perspective because it is likely 
that leadership figures in audit firms have a relatively large impact on the development of an EMC. 
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In an open EMC, upper management actively encourages organizational members to learn 

from their errors by emphasizing the omnipresence of errors, encouraging them to analyze the 

causes of errors in order to develop error-handling strategies that prevent the same errors from 

re-occurring in the future ("secondary error prevention"), and by shielding individuals that 

make errors from being punished (Van Dyck 2009; Van Dyck et al. 2005; Edmondson 1999). 

On the contrary, in a blame EMC upper management reflects an attitude of “getting things right 

the first time”, without acknowledging that eradicating all errors is impossible. Initiatives to 

learn from errors are at best paid lip service (Van Dyck 2009; Van Dyck et al. 2005), and 

organizational members believe that making errors leads to informal and formal sanctions 

ranging from explaining why the error was made to negative performance evaluations. 

Therefore, EMC may be a potentially useful tool for audit firms to influence how auditors 

handle their errors. 

Prior auditing research shows that an open EMC increases auditors’ willingness to share 

errors after discovering them (Gold et al. 2014; Gronewold et al. 2013). Gronewold and Donle 

(2011) demonstrate that EMC affects auditors’ predispositions towards handling errors (the 

degree to which auditors feel responsible for errors and act accordingly). Since predispositions 

are malleable and guide behavioral choices (Eagly & Chaiken 1993; Glasman & Albarracin 

2006), an open EMC is likely a useful tool to influence auditors’ attitudes about behavioral 

choices when encountering barriers to learning from errors. Furthermore, findings by Zhao et 

al. (2019) suggest that higher-ranking auditors are able to directly influence the way in which 

subordinates respond to their errors by exhibiting exemplary behavior. On this basis, we 

propose that audit firms may use an open EMC to mitigate the previously described learning 

barriers. 

First, Stefaniak and Robertson (2010) provide evidence that staff auditors are more likely 

to admit errors regardless of the consequences when higher-ups have historically reacted 

positively towards their errors (e.g., by reassuring the auditor and offering help to deal with the 

error). Therefore, we expect that when auditors perceive their audit firm’s EMC to be more 

geared towards an open climate this will help to mitigate the barrier of error consequences, 

because upper management in an open EMC will trigger auditors through exemplary behavior 

to realize the importance of all discovered errors regardless the error consequences. This 

reasoning leads to the first interaction hypothesis: 

H2a: The extent to which auditors perceive their firm to have an open EMC positively 
moderates the relationship between relatively small error consequences and auditors’ 
learning from errors. 
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Second, we previously hypothesized that auditors would engage in less learning from 

mechanical errors as opposed to conceptual errors because the former are easily rationalized 

away and are less likely to be associated with loss of reputation. We propose that when auditors 

perceive their audit firm’s EMC to be more geared towards the open extreme this will stimulate 

them to learn from both error types equally because in such a situation upper management 

shows auditors that they consider both types of errors valuable for learning. This leads to the 

following hypothesis: 

H2b: The extent to which auditors perceive their firm to have an open EMC positively 
moderates the relationship of mechanical errors as opposed to conceptual errors on 
auditors’ learning from errors. 

Third, research suggests that expectations, attitudes and beliefs by upper management play a 

salient role in influencing subordinates’ emotions after discovering errors (e.g., Edmondson 

1996, 1999, Zhao 2011, Gronewold and Donle 2011, Gronewold, Gold, and Salterio 2013). For 

instance, upper management can decrease stress levels among subordinates that make errors by 

setting out a clear boundary about what is acceptable and what not by setting examples about 

desirable responses to errors (Zhao 2011; Zhao & Olivera 2006), such as learning. Therefore, 

we posit that an open EMC will mitigate the learning barrier of emotions because upper 

management can make auditors realize that making errors is human and can lead to positive 

consequences through learning. This leads to the following hypothesis: 

H2c: The extent to which auditors perceive their firm to have an open EMC positively 
moderates the effects relatively negative emotions have on auditors’ learning from 
errors. 

Finally, because higher-ups in audit firms have a large impact on subordinate auditors’ 

decisions through normative mechanisms such as reward or punishment (Lord & DeZoort 2001; 

Campbell & Fairey 1989), they are also likely to influence subordinate auditors’ behavioral 

responses after making errors during audit activities (Zhao et al. 2019). On that basis, we 

propose that when auditors perceive their audit firm’s EMC to be more geared towards the open 

extreme this will help mitigate the learning barrier of time pressure, because in such a situation 

leading by example higher-up auditors show subordinates auditors that making errors while 

experiencing time constraints requires an approach that is consistent with an open EMC so that 

learning will be facilitated. This leads to the following hypothesis: 

H2d: The extent to which auditors perceive their firm to have an open EMC positively 
moderates the effects relatively high time pressure has on auditors’ learning from 
errors. 



 
 146 

Our hypotheses were tested by running four models which each includes the independent 

effects of each learning barrier and the conditional effects of EMC as a moderator variable. 

However, in the additional analysis we also examine how interaction effects between several 

learning barriers and conditional effects of EMC may affect individual auditor learning from 

errors. Figure 4.1 shows the six constructs of this study (displayed as circles) in line with their 

models and hypotheses.  

FIGURE 4.1 

Constructs, models, and hypotheses 

 

 

4.3 METHOD 

4.3.1 Procedure and participants 

To investigate learning from errors in audit firms, we used an experiential questionnaire to 

solicit data from audit professionals across all ranks from staff to partner. Data was gathered at 

multiple occasions. The first data gathering took place during a Big 4 firm’s training day in 

2019 and during several days of another Big 4 firm’s summer school in 2019. Questionnaires 
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were also distributed through contact persons from yet another Big 4 audit firms who 

approached fellow auditors to participate in person or by direct mailing. Finally, questionnaires 

were distributed during a master’s course at a Dutch university among part-time students who 

also work as practicing auditors at both Big 4 and non-big 4 audit firms in The Netherlands. 4 5 

A total of 247 auditors participated in the experiential survey. After completion of the data 

collection, 98 responses were discarded because participants did not complete questions after 

opening the questionnaire or had missing values for the dependent variable and eight responses 

had to be deleted from the sample because participants had answered all items in an unrealistic 

amount of time (under 5 minutes). In total, we received 141 usable responses (57% of the total 

responses).6 Table 4.1 presents an overview of the demographic information of the 

participants.7 Furthermore, correlation analysis indicated that auditor rank is significantly 

correlated with learning from errors (p < 0.01) and therefore included as a control variable in 

the analysis.8 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                
4 We obtained approval for the survey by the ethical review board of the university of two of the authors.  
5 While we can control for firm type (Big 4 vs non-Big 4), limitations in the data make it impossible to control for 
certain audit firms. 
6 As is often the case with online questionnaires (e.g., Gronewold & Donle 2011), the response rate of this study 
is relatively low. 
7 While 70.2% of the participants indicated that they are not Chartered Accountants, this group is likely to be 
representative of the general auditing population because most of them are practicing auditors in the process for 
certification. 
8 One other potential covariate; age, was also significantly correlated with learning from errors (p < 0.01). 
However, rank was chosen as covariate in the analysis because it has the strongest correlation with learning from 
errors and because it also correlates with age (r = 0.79 (p < 0.01). 
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TABLE 4.1 

Sample Demographics 

Variable Mean (SD) n (%) 
Gender     
  Male   95 (67.4%) 
  Female   46 (32.6%) 
  Missing   0 (0%) 
Age     
  Over 30   97 (68.8%) 
  31-40   30 (21.3%) 
  41-50  10 (7,1%) 
  Over 50  4 (2.8%) 
  Missing  0 (0.0%) 
Rank     
  Staff  44 (31.2%) 
  Senior   34 (24.1% 
  Manager   27 (19.1%) 
  Senior-manager   16 (11.3%) 
  Director   2 (1.4%) 
  Partner   6 (4.3%) 
  Other  12 (8.5%) 
  Missing   0 (0%) 
Chartered accountant     
  Yes   42 (29.8%) 
  No   99 (70.2%) 
  Missing   0 (0%) 
Audit practice or other service line (e.g., advisory)     
  Audit    131 (92.9%) 
  Other   8 (5.7%) 
  Missing   2 (1.4%) 
Firm type     
  Big 4   130 (92.2%) 
  Non-Big 4   10 (7.1%) 
  Other  1 (0.7 %) 
  Missing  0 (0.0%) 
Auditing experience (years) 6.4 (7.25) 139 
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4.3.2 Instrument 

The experiential questionnaire started with the following definition of an error: “Any 

unintentional action or omission by you that caused consequences for audit planning, 

procedures or other goals during your or your peers’ audit work”, after which we asked 

participants to describe an error that they had recently made themselves during audit work that 

fits the provided error definition. In line with prior audit studies that employ a retrospective 

focus on specific experiences during audit work, we avoided “leading” questions to increase 

the accuracy and participant’s recall and reporting (Gibbins, Salterio & Webb 2001; Cannon & 

Bedard 2017; Downey & Bedard 2019).9 10 Following the general prompt, participants 

answered a range of closed and some open-ended questions that measured the relation between 

the error that participants described and its relation to the learning barriers, EMC and learning 

from the error. Moreover, multi-item constructs such as emotions, time pressure, EMC and 

learning from errors were randomized in line with practice in the organizational behavioral 

literature to minimize potential order effects (Rybowiak et al. 1999; Van Dyck et al. 2005). 

Finally, the questionnaire ended with a section collecting demographics.  

4.3.3 Measures 

4.3.3.1 Measuring learning from errors 

For our measure of learning from errors, we adopted scales that were developed and tested in 

organizational behavior research (Rybowiak et al. 1999), and validated in auditing research 

(Gronewold & Donle 2011). Although the original scales were formulated as hypothetical 

statements (e.g., “I would learn from the error”), we changed this to the past simple tense (e.g., 

”I learned from the error”) in order to match the nature of our experiential survey. On the same 

note, we instructed participants that the scales do not refer to perceived common practices 

within their audit firm, but what actually occurred after making the error.  The 11 items 

(measured on a scale ranging from 1 “strongly disagree” to 5 “strongly agree”) that were 

adopted to measure learning from errors consist of three sub-scales (error reflection, errors 

analysis, and error knowledge), which are reflective of Zhao’s (2011) definition of individual 

learning from errors.  The sub-scales for “error reflection” capture participants’ past behavior 

in purposefully reflecting after discovering errors (example of sub-scale: “I didn’t know how 

to proceed after my error, so I relied on my colleagues”). The sub-scales for “error analysis” 

                                                
9 Following prior research (Gibbins, Salterio, & Webb 2001; Nelson, Elliot, & Tapley 2002; Cannon & Bedard 
2017), the questionnaire also emphasized that anonymity and confidentiality are guaranteed.  
10 All of the participants’ descriptions of errors in the final sample indicated proper understanding of the provided 
definition of “an error”. 
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reflect whether participants analyzed the cause of their errors (example of sub-scale: “Because 

I made a mistake, I analyzed it thoroughly”. Finally, the sub-scales for “error knowledge” 

indicate whether participants were able to create insights that help to improve future behavior 

or decision making (example of sub-scale: “I learned a lot from my error for mastering my 

work.”). We measured learning from errors by calculating the average value from the respective 

11 learning items.11 Further, confirmatory factor analysis (CFA) for the construct of learning 

from errors shows that nine out of the eleven items load on a single factor. Despite that item 1 

(“I didn’t know how to proceed after my error, so I relied on my colleagues”) and item 3 (“I 

was unable to correct the error by myself, so I turned to my colleagues”) had factor loadings 

below the acceptable value of 0.5 (Hof 2012), we retained these items because they are part of 

the error reflection process which according to theory is an important element of learning from 

errors (e.g., Zhao 2011; Tulis et al. 2016). Also, reliability analysis of all 11 learning from error 

items indicates an acceptable Cronbach’s alpha (α = .73), demonstrating that the underlying 

construct is measured with an acceptable degree of internal consistency.12 

4.3.3.2 Measuring the learning barriers 

To the best of our knowledge, the current auditing literature does not identify underlying factors 

nor provides relevant measurement scales for the variable of error consequences. Instead, we 

relied on 22 qualitative interviews from Chapter 2 of this dissertation which investigates how 

auditors and audit firms make sense of and learn from errors. 13 These interviews discussed, 

among other things, the consequences of auditors’ errors, but these insights were not reported 

in Chapter 2; rather we used them for the purpose of identifying important areas where auditor 

errors can lead to consequences Our analysis of these interviews revealed three main areas 

where auditor errors can lead to consequences: (1) adjustments or additions in audit procedures, 

2) upcoming performance evaluations and career opportunities (3) colleagues and the client. 

Based on these results, we measured error consequences by formulating three open questions 

that each correspond with one of the identified categories. However, in the main study we only 

used the first and the third category for the analysis because we observed that most answers to 

                                                
11 After developing a first version of the questionnaire we piloted the instrument with four experienced Big 4 
auditors (some from participating firms) and solicited additional feedback. Based on these insights, we further 
refined the understandability and formulation of the contents resulting in the second and final version of the 
instrument. 
12 See Appendix A for a full version of the instrument. 
13 The interviews were conducted in 2014 at Dutch Big 4 and non-Big 4 audit firms with auditors ranking from 
staff to partner. 
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this open question were not related to the error that participants described.14 Further, we decided 

to use open questions instead of closed scales for error consequences in our survey because the 

interviews also indicated that this is a complex concept in audit firms that requires in-depth 

analysis. The answers to the open questions were coded by a member of the research team and 

an independent coder using a literature-based coding scheme which provided descriptions of 

differences between the intensity of error consequences  (“0” for no error consequences,“1” for 

small error consequences, “2” for large error consequences, and “3” for uninformative 

responses) (Homsma et al. 2007; Van Der Linden, Sonnentag, Frese, & Van Dyck 2001).15 

Moreover, during preliminary stages of the coding process the coding scheme was further 

refined on the basis of inductive insights by the two coders (by updating the criteria that were 

used to categorize errors). Cohen’s Kappa coefficient to determine intercoder reliability 

(Bakerman 2000) is 0.80 (p < 0.01), on a scale from 0 to 1, indicating a high level of intercoder 

agreement. Subsequently the coders met to address disagreements, which all were resolved 

satisfactorily. Finally, we calculated the average of the assigned codes for the first (adjustments 

or additions in audit procedures) and third question (colleagues and the client) to measure the 

construct of error consequences. Exhibit 4.1 provides examples of participants’ descriptions of 

error consequences for the categories that were included in the main analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                
14 Because participants’ answers to the second question were only in very rare cases related to the described error, 
most descriptions about potential consequences for this category were of speculative nature. As this study’s focus 
is on error consequences that already occurred and how these events influenced learning from errors, we decided 
to exclude this category of error consequences from the data. 
15 The independent coder is a professor of auditing with partner experience in a Big 4 audit firm. 
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EXHIBIT 4.1 

Examples of participants’ descriptions of error consequences  

 (1) For adjustment or 
additions in audit procedures 

(3) For colleagues and the 
client 

Small “Because of the error I had to 
perform an additional audit 
procedure (extending the 
sample of a certain test) in a 
late phase of the audit.” 

“The error had limited impact 
on the rest of the team as I 
solved the issue by myself. 
However, the client was also 
impacted by the mistake 
because I needed to request 
additional documentation 
during the audit process.” 

Large “The error led us to correct for 
material deviations in the 
client’s financial statements. 
As a result of this we also had 
to carry out additional internal 
consultation and we had to 
have difficult discussions with 
the client and the audit 
regulator.” 

“In terms of colleagues the 
error caused a negative 
atmosphere in the team (work 
pace & motivation). Partners 
and senior managers were 
continuously consulting with 
specialist and thinking of a 
suitable strategy to inform the 
client about the situation. In the 
end, the client was angry 
because we didn’t discover this 
error earlier and had to engage 
in stressful communication 
with shareholders and 
management.” 

 

We measured error type by coding (“1” for mechanical error, “2” for conceptual error, and 

“3” for uninformative responses) the contents of the open question of the instrument in which 

participants were asked to provide a description of their chosen error. We chose this approach 

because we expected that asking participants themselves to classify their error as being either 

conceptual or mechanical would lead to different interpretations among participants. Again, the 

responses were coded by a member of the research team and an independent coder using a 

literature-based coding scheme (Ramsay 1994; Gold et al. 2014), which was further refined on 

the basis of inductive insights during preliminary stages of the coding process. Cohen’s Kappa 

coefficient to determine intercoder reliability (Bakerman 2000) is 0.86 (p < 0.01), on a scale 

from 0 to 1, indicating a very high level of intercoder agreement. Subsequently the coders met 

to address disagreements, which all were resolved satisfactorily. Exhibit 4.2 provides examples 

of participants’ descriptions of error consequences. 
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EXHIBIT 4.2 

Examples of participants’ descriptions of error type 
Error type - 
Participants’ descriptions 

Mechanical Conceptual 

 “During the sign-off of a set of 
financial statements we usually 
finalize all documentation of 
the completed audit 
procedures. As such, in our 
software system we make an 
overview of all engagement 
files in order to mark them as 
“prepared and reviewed” 
before the sign-off day or that 
day (at the latest). To increase 
the reliability of this procedure 
we normally double-check that 
there are no files that we forgot 
to mark as “prepared and 
reviewed”. Somehow, I made 
the error of missing an entire 
engagement file, causing it to 
be excluded from this final 
check for completeness.” 

“One of my clients was a start-
up entity which was 
encountering losses for the last 
2 years, the audit was for the 
second year. Also, since the 
start of the business the client 
had a current account with its 
shareholders which continued 
to grow financially. The entire 
business was financed by this 
current account, which was a 
loan. Additionally, the 
company had a very minimum 
amount of (current) assets.  
This was noticed from the 
beginning of the audit, but 
because of the complexity of 
information I was somehow 
unable to identify that this was 
a going concern issue for the 
client.” 

 

For our measure of emotions that auditors experienced after discovering their error, we 

used a multi-option measurement scale that was developed and tested in organizational 

behavior research (Rausch et al. 2017). This measurement scale presents participants with 

emotional states arranged according to a validated circumplex model of emotions which vary 

in intensity (Remington, Fabrigar, & Visser 2000; Tellegen, Watson, & Clark 1999; Rausch et 

al. 2017).16 We asked participants to select at least three of a total of eight emotional categories 

and to indicate how intensely they experienced their chosen emotional states on a 3-point scale 

(“1” a little, “2” somewhat, “3” intensely). The circumplex model included measures for both 

negative and positive emotions. While it may be argued that making errors is unlikely to cause 

positive emotions in individuals (e.g., pride, happiness, etc.), we also kept this emotional 

dimension in the instrument because only measuring negative emotions could potentially frame 

participants in a certain direction. As expected, however, reporting of positive emotions was 

scarce. As such, we decided to exclude positive emotions from the focus of the study. Finally, 

                                                
16 Appendix A (instrument), question 3 provides an overview of the measurement scales. 
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we measured emotions by calculating the average intensity score of the individual observed 

emotional states that were assigned by participants. 

Further, as the auditing literature does not offer relevant scales for time pressure, we 

developed two independent closed scale measures for this construct on the basis of time 

pressure characteristics from theory (e.g., DeZoort & Lord 1997; Robertson 2007). We 

developed two 5-point scales in which we asked participants to indicate the extent to which 

time pressure affected them in the way they dealt with the described error (ranging from “not 

at all” to “a great deal”), and asked, if relevant, what percentage of additional time they would 

have liked to use for handling the error compared to the available time at that moment (ranging 

from “between 0 and 20%” to “between 80 and 100%). We measured time pressure by 

calculating an average score from the values of the two individual observed variables.   

4.3.3.3 Measuring EMC 

To measure EMC we adopted 5-point Likert scales (ranging from strongly disagree to strongly 

agree) that were developed and validated by research in organizational psychology (Van Dyck 

et al. 2005; Rybowiak et al. 1999), and used in auditing research (Gronewold & Donle 2011). 

The 21 items that we adopted to measure EMC form four sub-scales: discussing errors, helping 

each other after errors, analyzing errors, and correcting errors. The sub-scales for “discussing 

errors” refer to the degree to which participants perceive sharing of errors as a common practice 

(example of item: “When someone makes an error, (s)he shares it with others so that they don’t 

make the same mistake.”). The sub-scales for “helping each other after errors” refer to the 

perceived support by organizational members when errors occur (example of item: “If people 

are unable to continue their work after an error, they can rely on others.”). The sub-scales for 

“analyzing errors” inform whether analyzing errors to create error knowledge is common 

practice (example of item: “After an error has occurred, it is analyzed thoroughly.”). Finally, 

the sub-scales for correcting errors indicate the perception of participants of whether 

organizational members generally correct errors (example of item: “When an error is made, it 

is corrected right away.”). Further, we adapted the instructions for all EMC scales to fit the 

organizational environment of audit firms and to clarify that they do not refer to participants’ 

own behavior, but the general climate they experience at their audit firm. We measured EMC 

by calculating an average score of the respective 21 EMC items (measured on a scale ranging 

from 1 “strongly disagree” to 5 “strongly agree”). Blame EMC items were reverse-coded 

because of their negative wording, so that a higher value for a blame item corresponds to a 

lower value for an open EMC. In this manner, blame and open EMC items indicate the same 
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type of response within the EMC continuum (Gronewold & Donle 2011). Further, reliability 

analysis revealed a good Cronbach’s alpha (α = .85), indicating the underlying construct is 

measured with a high degree of consistency.17 

4.3.4 Method of analysis for hypothesis testing 

The hypothesized effects were analyzed with PROCESS analysis for SPSS (v3.5, Model 1). 

This method is based on ordinary least squares (OLS) regression while also enabling estimation 

of direct and interaction effects, such as moderation, using bootstrapping procedures based on 

the generation of multiple random samples (Hayes 2013). Various streams of research have 

increased their attention towards bootstrapping procedures as they offer two advantages over 

more traditional approaches for examining moderation effects: they enable testing of a model’s 

predictive validity without making normality assumptions and provide more accurate 

confidence intervals. More precisely, the current study uses conditional process analysis to 

create insights in the conditional nature of the mechanisms by which a moderator variable 

affects the relationship between other variables. Conditional process models estimate the 

conditional interaction effects and generate bias-corrected 95% confidence intervals (CI) for 

the interaction effects at various values of the moderator variable (-1 SD, mean, +1 SD) (Hayes 

2013). 

4.4 RESULTS 

4.4.1 Descriptive statistics 

Table 4.2 shows the means and intercorrelations for the constructs of interest of this study. On 

average, participants indicated a relatively balanced mean score for error consequences (M = 

0.99, SD = 0.59) measured on a scale ranging from 0 “no error consequences”, to 1 “small error 

consequences”, and 2 “large error consequences” suggesting that participants on average 

described small error consequences for their chosen error. For the categorical variable of error 

type, participants reported 81 (60%) mechanical errors and 54 (40%) conceptual errors, which 

indicates the data contains a reasonably balanced mix between the two reported error types. On 

the whole, participants indicated relatively low intensity of negative emotions (M =1.11, SD = 

0.47 measured on a scale ranging from 1 “a little” to 3 “intensely”) and time pressure (M = 

1.99, SD = 0.96) measured on a scale ranging from 1 “not at all” to 5 “a great deal”), suggesting 

                                                
17 A common assumption of factor analysis is that at least 10-15 participants per items are needed in order to 
achieve acceptable levels of reliability (Costello & Osborne 2005; Field 2009; Tabachnick & Fidell 2001). Because 
this requires the 21 EMC items to have a minimum sample size of 210 as opposed to the actual sample size of 141, 
we concluded that a factor analysis should not be carried out in this case. 
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that on average participants experienced relatively low levels of negative emotions and time 

pressure when making the error they described. The mean score for EMC (M = 3.60) is greater 

than the midpoint (3.0, on a scale from 1 to 5), suggesting that in general participants experience 

an EMC that is geared somewhat more to the “open” extreme. The standard deviation of 0.43 

indicates that participants’ perceived EMC of their own audit firm ranges from neutral to 

somewhat “open”.  Further, the mean score of learning from errors (M = 3.51, SD = 0.58) is 

greater than the midpoint (3.0, on a scale from 1 to 5) suggesting that respondents indicated 

relatively high levels of learning from errors.  

All four learning barrier constructs have positive significant correlations with learning 

from errors; error consequences (r = 0.24, p < 0.05), error type (r = 0.32, p < 0.05), emotions 

(r = 0.19, p < 0.1), and time pressure (r = 0.32, p < 0.05). Interestingly, emotions and time 

pressure have positive correlations with learning from errors, which is in the opposite directions 

of our predictions. Possible explanations of this observation are reported in the discussion 

section of this study. Further, EMC only has a significant correlation with emotions (r = -0.22, 

p < 0.05). Finally, the correlation matrix does not reveal any highly correlated variables, 

suggesting that common method bias or multicollinearity are no major concerns.  
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  TABLE 4.2  

Means, standard deviations and correlations between model variables  
          
  Mean SD 1 2 3 4 5 6 7 
(1) Error consequencesa 0.99 0.59 1       
(2) Error typeb 1.40 0.55 0.09 1      
(3) Emotionsc 1.11 0.47 0.12 0.07 1     
(4) Time pressured 1.99 0.96 0.38** 0.06 0.23** 1    
(5) EMCe 3.60 0.43 -0.02 0.01 -0.22** -0.09 1   
(6) Learning from errorsf 3.51 0.58 0.24** 0.32** 0.19* 0.25** 0.12 1  
(7) Rankg 3.15 1.45 0.09 0.30** 0.04 0.26** 0.01 0.29** 1 
*, **, *** p < 0.1, p < 0.05, and p < 0.01, respectively.      
The value of 3.15 for the Rank variable indicates that the mean participant is ranked as senior auditor. 
a Error consequences: open question asking participants to describe error consequences that (1) resulted in adjustments or 
additions in procedures and (2) affected colleagues and the client. Answers were coded with “0” for no consequences, “1” 
for small consequences, and “2” for large consequences. 
b Error type: participants’ descriptions of their error were coded by “1” for a mechanical error and “2” for a conceptual error. 
c Emotions: Index variable computed from at least three of total of eight categories of emotional states. Additionally, 
participants indicated the intensity of these emotional sates with 1 for “a little”, 2 for “somewhat”, and 3 for “intensely”. 
Appendix A question 3 provides an overview of all eight categories of emotions.  
d Time pressure: Index variable computed from two items: To what extent did time pressure affect the way you dealt with 
the error? (5-point scale ranging from “not at all” to “a great deal”). What percentage of additional time they would have 
liked to use for handling the error compared to the available time at that moment? (5-point scale ranging from “between 0 
and 20%” to “between 80 and 100%). 
e EMC: Index variable computed from 21 items consisting of four sub-scales: discussing errors, helping each other after 
errors, analyzing errors, and correcting errors (5-point scales ranging from strongly disagree to strongly agree). 
f Learning from errors: Index variable computed from 11 items consisting of three sub-scales: error reflection, error analysis, 
and error knowledge (5-point scales ranging from strongly disagree to strongly agree). 
g Rank: Self-reported rank by participants, ranging from staff auditor to partner. 

4.4.2 Conditional process analysis 

4.4.2.1 Hypothesis tests 

The hypotheses were tested by running four models which each include the effect of one of the 

four learning barriers on learning from errors and the interaction effects of EMC as moderator 

variable. Figure 4.2 shows the six constructs of this study (displayed as circles) in line with 

their models and hypotheses.  
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FIGURE 4.2 

Constructs, models, and results 

 

*. **. *** p < 0.1. p < 0.05. and. p < 0.01, respectively. 
The reported results are unstandardized coefficients as well as standard errors (displayed between brackets) 
determined using PROCESS analysis model 1. 
 

4.4.2.2 Model 1: Error consequences 

Hypothesis H1a stated that we expect auditors to report more learning from errors with larger 

consequences. Model 1 in Table 4.3 shows that error consequences have a significant positive 

effect on learning from errors (β = 0.22, p < 0.01), indicating that errors that are associated with 

larger consequences lead to more learning from errors than errors that cause smaller 

consequences.18 Thus, hypothesis H1a is supported. Hypothesis H2a proposed that the extent 

to which auditors perceive the organization as an open EMC moderates the positive relationship 

between error consequences and auditors’ learning from errors, additionally facilitating 

learning from errors. Model 1 in Table 4.3 shows that the moderating effect of EMC on the 

direct effect between error consequences and learning from errors is positive and significant (β 

= 0.42, p < 0.05). The conditional effects in Figure 4.3 Panel A illustrate that with an open EMC 

                                                
18 All reported p-values for the main analysis are one-tailed because all hypothesized effects are directional. 
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(values one standard deviation above the mean or higher), auditors learn even more from errors 

with larger consequences (β = 0.39, 95% CI [0.16, 0.62]), while with a blame EMC (values one 

standard deviation below the mean or lower), auditors learn equally from errors with smaller 

and larger errors, albeit at lower overall levels (β = 0.05, 95% CI [-0.16, 0.26]). These results 

do not support hypothesis H2a: an open EMC does not facilitate learning from errors with 

smaller consequences.  

4.4.2.3 Model 2: Error type 

Hypothesis H1b stated that auditors who make mechanical errors are less likely to learn from 

their errors than auditors who make conceptual errors. Model 2 in Table 4.3 indicates that error 

type has a significant positive effect on learning from errors (β = 0.27, p < 0.01), meaning that 

conceptual errors lead to higher levels of learning than mechanical errors. Thus, hypothesis H1b 

is supported. Hypothesis H2b proposed that the extent to which auditors perceive the 

organization as an open EMC moderates the positive relationship between error type and 

auditors’ learning from errors. Model 2 in Table 4.3 shows that the moderating effect of EMC 

on the direct effect between error type and learning from errors is not significant (β = 0.04, p > 

0.4). The additional analysis for the moderating effect presented in Figure 4.3 Panel B confirms 

this notion: we find similar coefficients for the three levels of EMC, with two of them having 

confidence intervals excluding zero (open EMC: β = 0.28, 95% CI [0.02, 0.55], and neutral 

EMC: β = 0.27, 95% CI [0.09, 0.44], respectively). Hypothesis 2b is therefore rejected. 

4.4.2.4 Model 3: Emotions 

Hypothesis H1c states that auditors who experience relatively stronger negative emotions will 

be less likely to learn from their errors than auditors who experience relatively weaker negative 

emotions. Model 3 in Table 4.3 indicates that negative emotions have a significant positive 

effect on learning from errors (β = 0.28, p < 0.01). This is a surprising result because the 

observed effect is in the opposite direction than expected; negative emotions lead to more 

learning from errors as they become stronger. As such, H1c is rejected. Hypothesis H2c 

proposed that the extent to which auditors perceive the organization as an open EMC positively 

moderates the effects relatively negative emotions have on auditors’ learning from errors. 

Model 3 in Table 4.3 demonstrates that the moderating effect on the direct effect between 

negative emotions and learning from errors is insignificant (β = 0.11, p > 0.3). This finding is 

further supported by the additional analysis reported in Figure 4.3 Panel C: more learning from 

errors takes place with a more open EMC, however, EMC does not leverage learning from less 
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intense negative emotions as hypothesized (β = 0.33, 95% CI [0.04, 0.62]), Therefore, 

Hypothesis 3c is rejected. 

4.4.2.5 Model 4: Time pressure 

Hypothesis H1d predicts that auditors who experience relatively high time pressure learn less 

from their errors than auditors who experience relatively low time pressure.19 Model 4 in Table 

4.3 indicates that time pressure has a significant positive effect on learning from errors (β = 

0.12, p < 0.01). This is another surprising result since the observed effect is in the opposite 

direction from what we expected: higher time pressure leads to more learning from errors. As 

such, H1d is rejected. Hypothesis H2d states that the extent to which auditors perceive the 

organization as having an open EMC moderates the effects of high time pressure on auditors’ 

learning from errors. Model 4 in Table 4.3 shows a positive moderation effect of EMC on the 

time pressure – learning relationship (β = 0.17, p < 0.05). The additional analyses reported in 

Figure 4.3 Panel D unpack this effect and reveal that with an open EMC, auditors engage in 

more learning from errors under time pressure (β = 0.20, 95% CI [0.07, 0.33]), than their peers 

who perceive to work in a blame EMC (β = 0.05, 95% CI [-0.09, 0.18]). At the same time, the 

degree of learning at low time pressure is unaffected, supporting hypothesis 2d: an open EMC 

facilitates learning from errors under time pressure.  

 

 

 

 

 

 

 

 

 

 

  

                                                
19 While prior research demonstrated an inverted U-shaped relationship between time pressure and audit 
performance (e.g., McDaniel 1990), to the best of our knowledge, no studies found similar effects for the 
relationship with learning. As such, we did not formulate a non-linear hypothesis for the relationship between time 
pressure and learning from errors. Moreover, additional analysis on the basis of our data demonstrates a linear 
relationship between time pressure and learning from errors. 
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TABLE 4.3 

Conditional Process Analysis of Learning from Errorsa per Error Consequencesb, Error Typec,  
Emotionsd, Time Pressuree, and Moderation by EMCf, Controlling for Rankg 

                              Model 1:  
                                Error consequences  

Model 2:  
Error type  

Model 3:  
Emotions  

Model 4:  
Time pressure  

  Coeff SE P Coeff SE P Coeff SE P Coeff SE P 

Constant 3.15 0.11 0.000 3.27 0.12 0.000 3.14 0.11 0.000 3.24 0.11 0.000 

Error consequences 0.22 0.08 0.005***                   

Error type       0.27 0.09 0.004***             

Negative emotions             -0.51 0.14 0.004***       

Time pressure                   0.12 0.05 0.015** 

EMC 0.03 0.11 0.811 0.11 0.11 0.290 0.21 0.10 0.002*** 0.13 0.11 0.223 

Error consequences 
x EMC 

0.42 0.19 0.034**                   

Error type x EMC       0.04 0.23 0.875             

Emotions x EMC             -.29 0.33 0.374       

Time pressure x 
EMC 

                  0.17 0.09 0.081* 

Rank 0.12 0.03 0.000*** 0.08 0.03 0.025** 0.11 0.03 0.000*** 0.09 0.03 0.008*** 

Model summary R = 0.41  
R2 = 0.17 
F = 6.81 
P < 0.000*** 

R = 0.38 
R2 = 0.14 
F = 5.28 
P < 0.000*** 

R = 0.42 
R2 = 0.18 
F = 7.38 
P < 0.000***  

R = 0.39  
R2 = 0.15 
F = 6.22 
P < 0.000*** 

*, **, *** p < 0.1 p < 0.05, and p < 0.01, respectively 
a Learning from errors: Index variable computed from 11 items consisting of three sub-scales: error reflection, 
errors analysis, and error knowledge (5-point scales ranging from strongly disagree to strongly agree).  
b Error consequences: open question asking participants to describe error consequences that (1) resulted in 
adjustments or additions in procedures and (2) affected colleagues and the client. Answers were coded with “0” 
for no consequences, “1” for small consequences, and “2” for large consequences. 
c Error type: participants’ descriptions of their error were coded by “1” for a mechanical error and “2” for a 
conceptual errors. 
d Emotions: Index variable computed from at least three of total of eight categories of emotional states. 
Additionally, participants indicated the intensity of these emotional sates with 1 for “a little”, 2 for “somewhat”, 
and 3 for “intensely”. Appendix A question 3 provides an overview of all eight categories of emotions.  
e Time pressure: Index variable computed from two items: To what extent did time pressure affected the way you 
dealt with the error? (5-point scale ranging from “not at all” to “a great deal”). what percentage of additional time 
they would have liked to use for handling the error compared to the available time at that moment? (5-point scale 
ranging from “between 0 and 20%” to “between 80 and 100%). 
f  EMC: Index variable computed from 21 items consisting of four sub-scales: discussing errors, helping each other 
after errors, analyzing errors, and correcting errors (5-point scales ranging from strongly disagree to strongly 
agree). 
g Rank: Self-reported rank by participants, ranging from staff auditor to partner. 
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FIGURE 4.3 

Conditional indirect effects for moderator EMC 

 

 

4.4.3 Additional analysis 

Exploratory analysis indicates that several categories of emotions are intercorrelated but exhibit 

different effects on learning from errors, therefore we also tested for the effects of individual 

categories of emotions. First, the main effect of emotions seems to be predominantly driven by 

the emotions category of: nervous, worried, afraid and the emotions category including: 

unhappy, gloomy, sad.20 The first category has a positive significant effect on learning from 

errors (coefficient = 0.26, p < 0.01), and in contrast to the main analysis, has a positive 

significant interaction with EMC (coefficient = 0.49, p < 0.01). The second category has a 

positive significant effect on learning from errors (coefficient = 0.16, p < 0.05), but, consistent 

with the main analysis, shows no significant interaction with EMC. Further, participants 

reported very low numbers of positive emotions. As such, it is unsurprising that none of the 

statistical models for any of the categories of positive emotions were significant. Overall, there 

are proportionally more indications of negative emotions (n = 319) than positive emotions (n = 

                                                
20 Appendix A, question 3 provides an overview of the measurement scales 
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105) by participants, which may imply that auditors predominantly experience negative 

emotions when discovering errors.21 22 23 

4.5 CONCLUSION 

This study examines whether and how error consequences, error type, emotions, and time 

pressure affect the extent to which auditors learn from their errors and if an “open” EMC can 

mitigate the potential effects of these learning barriers. Results demonstrate that, in line with 

the hypotheses, auditors are less likely to learn from their mechanical errors, and from errors 

with small consequences. As a result, these errors are likely to repeat during future audit 

activities including their potential detrimental consequences for audit quality.  

Interestingly, our analysis also indicates that, in contrast to the study’s predictions, auditors 

learn more from their errors with stronger negative emotions and under high time pressure. This 

finding is counterintuitive because the theory underlying our hypotheses posits that negative 

emotions cause individuals to withdraw from the error-related task in order to address their 

emotional needs (Gross 1998; Tulis et al. 2016), and that stronger negative emotions lead to 

worsened expectations of the benefits of learning from errors (Elfenbein 2007; Loewenstein & 

Lerner 2003). A possible explanation for this finding is that participants overall reported 

relatively weak negative emotions while effects for emotions may hold only from above a 

certain level of intensity (Zhao 2011).  The reporting of relatively weak negative emotions may 

have occurred because individuals are known to put away memories that are associated with 

unpleasant situations (Ilgen & Davis 2000). As such, while anticipating this potential bias, 

investigating at which intensity thresholds emotions stimulate and when they impair learning 

from errors in audit firms may be a particular fruitful avenue for future research. On the same 

note, the finding that higher time pressure seems to increase learning from errors is remarkable, 

given that theory suggests that situations of high time pressure typically limit individuals’ 

                                                
21 Because the main analysis shows that the covariate of rank has a positive and significant effect on learning from 
errors in all four models, we also tested whether this effect is predominantly driven by participants with junior 
(ranging from staff to senior auditors) or senior (ranging from audit managers to audit partners) ranks. However, 
this analysis did not yield any additional results; none of the coefficients changed in direction and no additional 
significant effects were found. A potential cause for this lack of new results may be that creating the two sub-
samples may have caused a lack of statistical power (n = 78 for the junior ranks and n = 51 for the senior ranks).   
22 It is possible that the surprising results that negative emotions and high time pressure are stimulators rather than 
barriers to learning can be explained because these relations are not linear, but are best represented by an inverted 
U-shape. However, additional analysis in the form of scatter plots does not support this alternative prediction. 
23 The main analysis surprisingly indicated that stronger negative emotions lead to more learning from errors and 
that an open EMC indeed helps auditors to learn more from errors when time pressure is higher. Therefore, in 
accordance with PROCESS Model 3 (Hayes 2013), we also examined how the relationship between emotions and 
learning from errors is moderated by time pressure which is moderated by EMC. While emotions have a significant 
relationship on learning from errors (β = 0.28, p < 0.05), and EMC positively moderates time pressure (β = 0.26, 
p < 0.05), the overall moderation of EMC on these relationships is insignificant errors (β = -0.13, p > 0.6). 
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cognitive ability and only allow superficial analysis of the error-cause at best (e.g., Putz et al. 

2012). However, as in the case with emotions, the overall reported mean for time pressure was 

relatively low, indicating that participants experienced fairly low levels of time pressure. Hence, 

as also suggested for emotions, effects for time pressure may only occur at certain intensity 

thresholds. For instance, McDaniel (1990) demonstrates that an inverted U-shape may also exist 

in the relationship between auditor performance and learning from errors. Another possible 

explanation for the surprising results for both emotions and time pressure may be that auditors 

in some situations need to overcome situational constraints because they need to learn from 

their error quickly in order to correct for the consequences before the audit report is issued to 

the client. Future research could examine how different levels of time pressure (e.g., 

differentiating between time deadline pressure and time budget pressure) affect learning from 

errors in audit firms. In addition, the relatively low means for both emotions and time pressure 

also may have been caused by auditors’ various incentives to engage in impression and 

reputation management (e.g., the desire to come across as “competent”; e.g., Gibbins & 

Trotman 2002; Tan & Jamal 2006), making them believe it may be harmful to show 

susceptibility to emotions such as fear or shame and stress due to high time pressure. 

Finally, in accordance with the predictions, an open EMC stimulates auditor learning from 

errors when error consequences are large and time pressure is high. This finding suggests that 

EMC is not only an effective tool for audit firms to change auditors’ feelings of responsibility 

toward errors (Gronewold & Donle 2011), encourage sharing of errors (Gold et al. 2014; 

Gronewold et al. 2014), but may also offer benefits to audit firms for stimulating learning from 

errors.  

This study is subject to several limitations. First, we do not report observed auditor 

behavior, but auditors’ own perceptions of the presence of the learning barriers and occurred 

learning from errors. There are several reasons why participants may offer biased estimates of 

self-assessed behavior and associated circumstances, ranging from inaccurate memories about 

events and actions to social desirability bias where participants want to make a good impression 

in the questionnaire (as explained above regarding the results respective to emotions and time 

pressure). Hence, it is not surprising that reporting bias has long been a key issue in behavioral 

research (Rosenman, Tennekoon, & Hill 2011). However, this study attempted to minimize the 

influence of reporting bias by guaranteeing full anonymity to participants and by focusing on 

recent errors (made no longer than a year ago). Future research could combine self-reported 

data with interview quotes about auditors’ experiences with contextual factors and behavior in 

audit firms’ offices. Second, due to the relatively small sample size we had to create four 
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separate models in order to maintain sufficient statistical power for the analysis. Future research 

incorporating larger sample sizes can use structural equation modelling to also investigate how 

learning from errors is influenced by interactions between learning barriers in audit firms. 

Regulators and standard-setters call audit firms to stimulate audit quality by developing an 

appropriate firm culture and tone at the top (AFM 2010; PCAOB 2017). Audit firms can 

respond to this call by actively developing an open EMC, which can be documented and 

presented as an important element of their internal quality control policies (Gronewold & Donle 

2011). Based on this study’s results, along with stimulating overall learning, upper management 

(e.g., senior managers, directors, partners) in audit firms could start developing their EMC in 

such a way that learning from errors is also encouraged when the consequences are rather small 

or errors are of mechanical, in addition to those with larger consequences or of the conceptual 

type. First, upper management should organize support for informal communication and help 

after discovering errors during audit activities. Second, intervention training may be used to 

create understanding among auditors why overcoming certain learning barriers is important. 

For instance, auditors can be taught that ignored errors are likely to repeat in the future with 

more severe consequences and receive help in defining behaviors that are countermeasures to 

repeating mechanical errors, such as cross checking, informal review and modification of 

procedures. In aviation, such training has been effective in changing the behavior and attitudes 

of organizational members (Helmreich 2000; Van Dyck et al. 2005). Learning from errors will 

lead to secondary error prevention, which is beneficial to audit quality in the long run. However, 

learning from errors often requires sharing them with others (e.g., relying on colleagues or 

experts to find out what happened) causing individuals to experience natural thresholds in the 

learning process such as fear or blame for sanctions or reputational damage (e.g., Brown, 

Williams, & Leeshaley 1994; Gilbert & Malone 1995). Therefore, developing an open EMC 

requires consistent stimulation and monitoring in order to achieve the aforementioned goals. 

All things considered, while audit firms may encounter challenges in developing an open EMC, 

it may offer promising benefits for audit quality. 
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APPENDIX A 

Instrument 

 
SECTION 1: INFORMATION ABOUT THE ERROR MADE 

• This section contains a mix of open and closed question 
• The other sections consist of closed questions 
• For the closed questions: please select one answer per question 

 

Dear participant, 

 

Thank you for helping us to gain better insight into your work life and experiences.  

 

As Shakespeare said: “to err is human”. That is, we all make errors. However, making errors is 

experienced differently by different people in different situations. We therefore ask you to 

describe your experiences dealing with such incidents during your daily audit work. 

 

When we use the terms (human) error or mistake in the following questions, we are 

referring to: 

- Any unintentional action or omission by you that caused consequences for audit 

planning, procedures or other goals during your or your peers’ audit work; 

- That may have arisen during your work tasks, during cooperation with your team 

members, or during exchanges with clients or employees from other organizational 

units. 

- Trivial errors like a typo in an e-mail, a spelling error or the like are not in the 

scope of the study. 

 

Before answering the following questions, please think about an error that you made on an audit 

engagement during the past year and that fits the above description. 

 

With the following questions we aim to learn more about your error experience including its 

context and consequences. 
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P.S. Again, please be assured that participation is anonymous and your individual responses 

will not be identifiable neither to the researchers nor to your firm. As such, please refrain from 

referring to identifiable names of persons or entities throughout this survey. 

 

1. With your chosen example in mind, please describe the task you were performing and the 

error that you made. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

2. How many months ago did you make the described error? 

_____________________________________________________________________ 

 

3. Errors can cause a variety of emotions. In order to find out more about these emotions we 

created eight categories of emotions (see below). First, please check the boxes of at least 

three categories of emotions that best reflect how you felt when discovering the described 

error. Second, indicate how intensely you experienced these emotions by writing a 1 (a 

little), 2 (somewhat) or 3 (intensely) on the line behind each of the chosen categories. 

� category 1: nervous/worried/afraid  ___

   

� category 2: irritated/annoyed/angry  ___

   

� category 5: motivated/delighted/curious   ___

   

� category 6: confident/happy/glad   ___

      

� category 3: unhappy/gloomy/sad   ___

   

� category 4: bored/dull/uninterested ___ 

� category 7: contented/accepted/proud  ___

    

� category 8 calm/even-tempered/daydreaming  ___ 

 

4. If applicable, please indicate the impact of the described error for the audit itself (e.g., led 

to adjustments or additions in audit procedures): 

_____________________________________________________________________

_____________________________________________________________________
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_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

5. If applicable, please indicate the impact of the described error for you personally in terms 

of: 

• upcoming engagement performance evaluations; 

• career opportunities. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 
6. If applicable, please indicate the impact of the described error for people around you in 

terms of:  

• colleagues (subordinates, peers, superiors); 

• the client. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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The items below relate to the time pressure that you experienced at the time of the described 

error.  

  

N
ot

 a
t a

ll 

A 
lit

tle
 

So
m

ew
ha

t 

A 
lo

t  

A 
gr

ea
t d

ea
l 

7.   

How much did time or budget pressure trouble 

you when handling the error? 

 

� 

 

� 

 

� 

 

� 

 

� 

 

  

Be
tw
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n 

0 
to

20
%

 

Be
tw

ee
n 

21
 to

 4
0%

 

Be
tw

ee
n 

41
 to

 6
0%

 

Be
tw

ee
n 

61
 to

 8
0%

 

Be
tw

ee
n 

81
 to

 1
00

%
 

8.   

Looking back it is possible that you would 

have liked to spend more time on handling the 

error. If that is the case, please indicate the 

additional percentage of time that you would 

have liked to use for handling the error 

compared to the available time at that moment. 

Otherwise, you can leave this question 

unanswered. 

 

� 

 

� 

 

� 

 

� 

 

� 

 

 
 
 
 
 
 
 

 
 
 

You have now completed Section 1. 
You may now proceed to section 2. 
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SECTION 2: DEALING WITH THE ERROR 

• There are no right or wrong answers 
• Please select one answer per question 

 

The items below relate to how you dealt with the described error. To what extent do you agree 

with the following statements? 

  

 

St
ro

ng
ly

 d
is

ag
re

e 

So
m

ew
ha

t d
is

ag
re

e  

N
eu

tr
al

 

So
m

ew
ha

t a
gr

ee
 

St
ro

ng
ly

 a
gr

ee
 

9.   

I didn’t know how to proceed after my error, 

so I relied on my colleagues. 

 

� 

 

� 

 

� 

 

� 

 

� 

10.   

Because I made a mistake during my work, I 

shared it with my colleagues so that they do not 

make the same mistake. 

 

� 

 

� 

 

� 

 

� 

 

� 

11.   

I was unable to correct the error by myself, so 

I turned to my colleagues. 

 

� 

 

� 

 

� 

 

� 

 

� 

12.   

After the error, I thoroughly thought about how 

to correct it. 

 

� 

 

� 

 

� 

 

� 

 

� 

13.   

I often think about how the error could have 

been avoided. 

 

� 

 

� 

 

� 

 

� 

 

� 

14.   

Because something went wrong, I took the 

time to think it through. 

 

� 

 

� 

 

� 

 

� 

 

� 

15.   

Because I made a mistake, I analyzed it 

thoroughly. 

 

� 

 

� 

 

� 

 

� 

 

� 
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16.   

After making the mistake, I thought about how 

it could have happened. 

 

� 

 

� 

 

� 

 

� 

 

� 

17.   

I learned a lot from my error for mastering my 

work. 

 

� 

 

� 

 

� 

 

� 

 

� 

18.   

My error pointed me at what I had to improve. 

 

� 

 

� 

 

� 

 

� 

 

� 

19.   

Because I made the mistake, I retrieved 

important information for my work. 

 

� 

 

� 

 

� 

 

� 

 

� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 
You have now completed Section 2. 

   You may now proceed to Section 3. 
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SECTION 3: INFORMATION ABOUT THE WORK CONTEXT 

• Recall, there are no right or wrong answers 
• Please select one answer per question 

 

The items below do not relate to the specific circumstances during the described error, but to 

the general climate you experience in the organization you work for. To what extent do you 

agree with the following statements? 
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20.   

For us, errors are very useful for improving the 

work process. 

 

� 

 

� 

 

� 

 

� 

 

� 

21.   

After an error, people think through how to 

correct it. 

 

� 

 

� 

 

� 

 

� 

 

� 

22.   

After an error has occurred, it is analyzed 

thoroughly. 

 

� 

 

� 

 

� 

 

� 

 

� 

23.   

If something went wrong, people try to analyze 

what caused it. 

 

� 

 

� 

 

� 

 

� 

 

� 

24.   

In this organization, people think a lot about 

how an error could have been avoided. 

 

� 

 

� 

 

� 

 

� 

 

� 

25.   

An error provides important information for 

the continuation of the work. 

 

� 

 

� 

 

� 

 

� 

 

� 

26.   

Our errors point us at what we can improve. 

 

� 

 

� 

 

� 

 

� 

 

� 
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27.   

When mastering a task, people can learn a lot 

from their mistakes. 

 

� 

 

� 

 

� 

 

� 

 

� 

28.   

When an error has occurred, we usually know 

how to rectify it. 

 

� 

 

� 

 

� 

 

� 

 

� 

29.   

When an error is made, it is corrected right 

away. 

 

� 

 

� 

 

� 

 

� 

 

� 

30.   

Although we make mistakes, we don’t let go of 

the final goal. 

 

� 

 

� 

 

� 

 

� 

 

� 

31.   

When people are unable to correct an error by 

themselves, they turn to their colleagues. 

 

� 

 

� 

 

� 

 

� 

 

� 

32.   

If people are unable to continue their work 

after an error, they can rely on others. 

 

� 

 

� 

 

� 

 

� 

 

� 

33.   

When people make an error, they can as others 

for advice on how to continue. 

 

� 

 

� 

 

� 

 

� 

 

� 

34.   

When someone makes an error, (s)he shares it 

with others so that they don’t make the same 

mistake. 

 

� 

 

� 

 

� 

 

� 

 

� 

35.   

In this organization, people think a lot about 

how an error could have been avoided. 

 

 

� 

 

� 

 

� 

 

� 

 

� 

36.   

In this organization, people feel stressed when 

making mistakes. 

 

� 

 

� 

 

� 

 

� 

 

� 

37.        
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In general, people in this organization feel 

embarrassed after make a mistake. 

� � � � � 

38.   

People in this organization are often afraid of 

making errors. 

 

� 

 

� 

 

� 

 

� 

 

� 

39.   

In this organization, people get upset and 

irritated if an error occurs. 

 

� 

 

� 

 

� 

 

� 

 

� 

40.   

Our motto is, “why admit an error when no one 

will find out?” 

 

� 

 

� 

 

� 

 

� 

 

� 

41.   

There is no point in discussing errors with 

others. 

 

� 

 

� 

 

� 

 

� 

 

� 

42.   

There are advantages in covering up one’s 

errors. 

 

� 

 

� 

 

� 

 

� 

 

� 

43.   

People prefer to keep errors to themselves. 

 

� 

 

� 

 

� 

 

� 

 

� 

44.   

Employees who admit their errors are asking 

for trouble. 

 

� 

 

� 

 

� 

 

� 

 

� 

45.   

It can be harmful to make your errors known 

to others. 

 

� 

 

� 

 

� 

 

� 

 

� 

 

 
 
 
 
 
 

You have now completed Section 3. 
   You may now proceed to section 4. 
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SECTION 4: FINAL QUESTIONS 

• For question with answer boxes: please check one answer per question 
• For the input of numbers (e.g., times, years), if you cannot provide an exact response, 

please provide as accurate of an approximation as possible. 
 

1. How long have you been working as an auditor? 

 Years: ________ Months: ________  

 

2. What is your age? 

 Years: ________  

 

3. Gender: 

� Male 

� Female 

 

4. Do you work in audit practice or another department (e.g., advisory)? 

� Audit 

� Other:   ________ 

 

5. Are you an RA (registeraccountant)? 

� Yes 

� No 

 

6. Please indicate your current rank (check one): 

� Partner     � Assistant manager 

� Director    � Senior  

� Senior manager   � Staff   

� Manager    � Other:   ________ 

 
 

You have now completed the study. 
Please return your materials to the instructor. 
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CHAPTER FIVE: GENERAL DISCUSSION 
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5.1 GENERAL DISCUSSION 

The goal of this dissertation was to answer the following overarching research question: “how 

do auditors in audit firms make sense of and learn from their own errors?” To this end, my 

coauthors and I first investigated how auditors and audit firms “make sense” of and learn from 

errors from a more global perspective. Subsequently, I examined how variations in error 

management climate (EMC) and error consequences affect superiors’ tendency to gear their 

evaluations more towards learning or punishment in a performance evaluation setting. Also, I 

investigated whether an open EMC may be used by audit firms to stimulate learning from errors 

both when error consequences are small and large. Finally, my coauthors and I studied how 

learning barriers may reduce individual auditor learning and how EMC may be used as a tool 

to mitigate these negative effects when making mistakes in daily practice. 

The first section of this chapter describes theoretical implications and content-based 

directions for future research. The second section then describes the studies’ limitations and 

consequent methodology-based suggestions for future research, which in the third section is 

followed by the practical implications of this dissertation. 

5.1.1 Theoretical implications 

On the whole, all three empirical studies (Chapters 2, 3, and 4) offer convergent evidence that 

audit firms and auditors predominantly focus on learning from errors that cause relatively large 

consequences. These results are also in line with research in organizational behavior which 

demonstrates that errors with relatively large consequences, that thus challenge the status quo 

frequently, lead to learning (Levitt & March 1988; Sitkin 1992). On the other hand, 

organizational members often fail to learn from errors that cause relatively small consequences, 

because they are considered as harmless and isolated events (Baumard & Starbucks 2005; 

Cannon & Edmondson 2005). More specifically, these results support the argument that 

auditors apply a similar mindset because they are continuously trained to focus on material 

misstatements that could influence the decisions of users of financial statements and the 

auditor’s opinion (ISA 320, 450). As such, these guiding regulations may cause auditors to 

waive errors that are “non-material” in nature when it comes to learning. If it is true that 

auditors tend to ignore errors with small consequences, these errors are likely to repeat with 

potentially larger consequences during future occurrences. Hence, such practice may reduce 

audit quality in the long run. Future research could address this issue by looking at how 

auditors’ focus on reasonable assurance affects their perceived need for learning with varying 

intensities of errors consequences, and what other factors influence auditors’ perceived need 
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for learning from errors when the consequences are relatively small. Further, some results 

regarding auditors’ propensity to learn from errors in relation to the associated consequences 

may be further explained by incorporating a legal or regulatory perspective. For instance, there 

may be relationships between specific regulations and auditors’ viewpoints on whether the 

consequences of errors should be determined as relatively small or relatively large, and whether 

errors require punishment or learning. Hence, this is an interesting avenue for future research. 

Finally, future research could investigate the effectiveness of potential initiatives that help 

auditors realize the importance of learning from all errors. 

Further, the findings in Chapter 4 that higher time pressure and stronger negative emotions 

stimulate learning from errors at first seem to contradict the expectations from the literature 

review and interview findings from Chapter 2. These findings are surprising with respect to 

both factors. In the case of emotions, the literature holds that relatively negative emotions cause 

individuals to withdraw from the error-related task in order to address their emotional needs 

(Gross 1998; Tulis et al. 2016), and that relatively negative emotions lead to worse expectation 

of possible learning outcomes (Elfenbein 2007; Loewenstein & Lerner 2003). A possible 

explanation of this counter-intuitive finding for emotions is that, on the whole, participants in 

the study reported relatively weak negative emotions, while extant research has shown that 

negative emotions only act as a learning barrier above certain thresholds of intensity (Zhao 

2011). The result regarding time pressure is unexpected because the literature states that 

situations of relatively high time pressure limit individuals’ cognitive ability to causing them 

to perform superficial analysis of errors at best (e.g., Putz et al. 2012). However, as in the case 

with emotions, participants reported that they generally experienced fairly low levels of time 

pressure. Accordingly, as previously suggested for emotions, auditors may only experience 

time pressure as a learning barrier above certain levels of intensity. An alternative explanation 

for the findings that emotions and time pressure function as drivers rather than barriers for 

learning from errors may be that auditors frequently encounter situations of relatively high time 

pressure because they need to learn from their errors in order to correct for the negative 

consequences before the completion of the audit engagement. These findings may indicate that 

audit firms have incentives to identify and maintain the relatively low levels of time pressure 

and negative emotions that stimulate learning from errors. Relatively high levels of these factors 

are undesirable because they may reduce the openness and cognitive ability that individuals 

require to learn from errors (Zhao & Olivera; Kruglanski & Webster 1996). For instance, it is 

possible that the relationships between time pressure and emotions on learning from errors are 
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best represented by an inverted U-shape (i.e., non-linear). Hence, future research could address 

this matter by looking at whether low, medium, and high levels of time pressure have different 

effects on learning from errors.  

Finally, interview evidence in Chapter 2 suggests that auditors perceive their firm’s EMC 

to exhibit many “blame” characteristics that reduce learning from errors at both the individual 

and at the team- and organizational level. This is interesting, given that results from Chapter 4 

demonstrate that an open EMC has been somewhat successful in stimulating individual auditor 

learning from errors. These findings may provide several implications. First, in line with the 

literature reviewed in Chapters 3 and 4, individuals naturally assume that people in their 

environment will attribute their errors to negative personal traits such as low intelligence or a 

lack of knowledge and skills (Edmondson, 1999; Gillingham et al. 1997; Zhao & Olivera). 

Hence, audit firms may be at risk of developing a blame EMC unless they continuously and 

consistently stimulate practices that help develop an open EMC, and avoid punishment of errors 

unless they are repeated (Gold et al. 2014; Gronewold et al. 2013). Second, since it has been 

demonstrated that an open EMC can stimulate learning from errors, it is likely a valuable tool 

for audit firms to enhance the quality of their work. Therefore, it would be interesting for future 

research to investigate and identify which existing practices in audit firms contribute to the 

development of an open EMC, what existing practices in audit firms rather stimulate the 

development of a blame EMC, and specifically how leadership behavior by superior auditors 

(e.g., managers, partners, managing partners) affects such practices. 

5.1.2 Limitations and future research 

The findings of the three empirical studies provide rich insights into factors that may serve as 

drivers or barriers towards learning from errors. The results and limitations of these studies also 

reveal avenues for future research. First, each study in this dissertation employed a different 

method to investigate whether and how auditors learn from errors. While such an approach 

offers great flexibility in addressing relevant research questions, combining multiple methods 

in a single study may also help to strengthen and provide more in-depth results. For example, 

complementing an experimental research design with interviews may not only help 

corroborating the results of the former, but also provide participants’ motivations for 

corresponding behavior and judgments. 

Second, the sample used for the interview study in Chapter 2 included auditors at all ranks 

from staff to partner. However, auditors at more senior ranks (e.g., manager to partner) were 

dominant in the overall distribution of ranks. While including auditors of higher ranks in the 
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study is beneficial given their strategic role in audit firms and their influence on the error 

culture, future research may focus more specifically on the perspectives of auditors at lower 

ranks (e.g., junior and senior staff auditors). Shedding additional light on their views regarding 

the topic of learning from errors may be interesting, because the analysis of the interviews 

showed that this group of auditors experienced a different error management climate than their 

higher-ranked counterparts.  

Third, the case for the experimental study in Chapter 3 was developed under the assumption 

that the annual performance evaluation setting would be most appropriate to measure potential 

learning and punitive responses by evaluators. In audit firms, the annual performance 

evaluation is typically carried out by a performance manager who has not been involved with 

audit engagements of the auditor to be evaluated. Hence, this setting seemed suitable because 

it created a situation in which participants would have had no hypothetical responsibilities for 

the auditor in the case. Otherwise, participants’ evaluations could have been influenced by 

feelings of responsibility for the evaluated auditor in the case. For instance, participants can 

decide to not involve the error of the auditor in the case in their evaluation if they feel they 

carried responsibility for the error. However, in hindsight, this seems to be a complex setting 

making it difficult to present participants with complete information to base their evaluation 

on. This potentially prohibited participants from gearing their evaluations relatively much to 

the learning or punitive extreme, because they may have believed that they had insufficient 

information at their disposal to determine whether the performance of the auditor in the case 

would benefit from learning or punitive responses. This notion is supported by research from 

Bol (2011) who suggests that evaluators provide more neutral evaluations when background 

information is assessed as “insufficient”. Future experimental research can resolve this issue by 

using a more practical setting in the case, such as for example the engagement review process. 

Further, the manipulation of EMC could have been stronger because it may be a difficult 

construct to internalize for participants. This may enable future research to find evidence for a 

relationship between EMC and evaluators’ behavior. In addition to manipulating EMC, future 

research could also consider participants’ actual EMC as a driver for behavior in survey or case-

based experimental research.  

Finally, the experiential survey study in Chapter 4 does not examine observed behavior by 

auditors, but rather their perceptions on the presence of learning barriers and occurred learning 

from errors. While self-reporting bias is a common issue in behavioral research (Rosenman, 

Tennekoon, & Hill 2011), this study attempted to reduce the risk of reporting bias by ensuring 

full anonymity to all participants. Also, due to limitations with the sample size, four separate 
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models had to be created in order to maintain sufficient statistical power for the analysis. Future 

research could incorporate a larger sample size and use structural equation modelling to 

investigate how learning from errors is influenced by interactions between learning barriers in 

audit firms. Further, a possible explanation for the counterintuitive findings that higher time 

pressure and stronger negative emotions are not barriers but stimulators for learning from 

errors, is that such effects only hold from above a certain threshold (Zhao 2011). Hence, 

investigating at which levels of intensity emotions and time pressure stimulate and reduce 

learning from errors in audit firms is a promising direction for future research.  

5.1.3 Implications for practice 

The studies in this dissertation offer a number of important implications for auditors, audit 

firms, standard-setters, and regulators. This dissertation’s findings provide support for calls by 

regulators and standard-setters to stimulate audit quality by developing an appropriate firm 

culture and tone at the top (PCAOB 2017; AFM 2017), by demonstrating that an open EMC 

positively influences the relationships between error consequences and learning from errors and 

time pressure and learning from errors. Additionally, because this dissertation’s findings also 

suggest that participating auditors perceived that their audit firm’s EMC was at best geared 

slightly towards an open EMC, and also a lot of blame characteristics have been reported, there 

may be even more room for audit firms to further exploit the potential benefits that an open 

EMC may offer.  

With this purpose in mind, audit firms may use existing insights from other sectors such as 

aviation and healthcare about various formal practices that have been shown to contribute to 

the development of an open EMC. For instance, intervention training offers several benefits in 

stimulating learning from all errors. First, it provides audit firms with the opportunity to teach 

auditors that failing to learn from errors likely causes them to repeat in the future with 

potentially more severe consequences. Second, intervention training may be used to provide 

auditors with help in defining actions and behaviors that can be used as countermeasures to 

repeating errors, such as modification of procedures and cross-checking. In aviation, such 

initiatives have been effective in changing attitudes and behavior of organizational members 

(Helmreich 2000; Van Dyck et al. 2005). Another promising formal practice for stimulating an 

open EMC is crew resource management (CRM), which is a training program that is widely 

used in aviation and healthcare sectors. Among other activities, during CRM sessions, open 

communication about errors is stimulated in order to seek relevant operational information, 

communicate proposed actions, discuss conflicts, improve decision-making, as well as avoid 
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personal blame by using standardized language and pre-defined roles and standardized 

procedures (Hagen 2013). Hence, because learning from errors frequently requires sharing 

them with colleagues or specialists to find out what happened (Van Dyck et al. 2005), CRM 

may be a valuable tool for audit firms to stimulate openness and subsequent learning from 

errors.  

Further, individual auditors that are part of an audit firms’ upper management (e.g., 

managers, partners, managing partners) could, in conjunction with stimulating overall learning, 

start developing their EMC in such a way that learning from errors is encouraged during all 

facets and phases of audit work. After all, these are the auditors that are in a position to set the 

right example by showing subordinate auditors that learning from errors is important for the 

quality of their work regardless the circumstances. This notion is supported by Edmondson 

(2003) who shows that positive examples about learning from errors set by superiors lead to a 

greater extent of learning by their subordinates. 

Finally, this dissertation’s findings also suggest that external regulatory oversight is an 

influential factor on how auditors deal with errors during audits. Many auditors in varying ranks 

complain about the strictness of the regulatory inspections and report an increased emphasize 

on working with checklists and standard procedures in order to meet the expectations. Also, 

many auditors state that due to the regulatory oversight there is an increased emphasize on 

compliance with rules and standards which causes a culture of fear, because failing to meet the 

requirements often leads to sanctions by the regulator. This is important since the presence of 

such a rigid regulatory regime may directly limit the room available for auditors to share errors 

and learn from them because of the increased focus on compliance. As such, audit firms would 

benefit from a regulatory approach that is more supportive of learning in their attempts to 

develop an open EMC.  
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