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I. Introduction 

The rudiments of moral motivation, moral obligation, ethical conduct, social deviance, and out-right fraud have been of 

philosophical debate and practical significance for as long as written records have been kept (Heath, 2008; Cooper, Dacin, 

and Palmer, 2013).  Social scientists, psychologists, and criminologists have long debated the underlying factors and causes 

that elicit egregious offenses against others.  Asset misappropriation is one of the oldest, most egregious, and costliest 

deviant behaviors.  In fact, the clear majority of fraud involves asset misappropriation (Nilsen, 2010; Johansson and Carey, 

2015; PWC, 2016), which is the misuse, misreporting, or outright theft of an employer’s resources for personal benefit 

(Albrecht, Kranacher, and Albrecht, 2008); and research estimates that seventy-five percent of individuals steal from their 

employer at some time or another (McGurn, 1998; Heath, 2008; Mohlenhoff, 2013; Zahran, 2014; Gaille, 2017).   

Despite the alarming prevalence and high cost of asset misappropriation,1 extant research is limited in its ability to assign 

relative weight to the interactive determinants of misappropriation due to the concealed nature of fraud (Albrecht et al., 

2008; Coram, Ferguson, and Moroney, 2008; Dorminey, Fleming, Kranacher, and Riley, 2012; Dellaportas, 2013).   

Traditional fraud theory (i.e., the fraud triangle)2 suggests that fraud escalates with increased financial pressure, and that 

weak internal controls provide an opportunity for individuals to commit fraud (see Cressey, 1953, Albrecht et al., 2008; 

Trompeter, Carpenter, Desai, Jones, and Riley, 2013; Dellaportas, 2013; Morales, Gendron, and Guénin-Paracini, 2014; 

Murphy and Free, 2016; Crumbley, Heitger, and Smith, 2017; Huber, 2017).  While some academics note that the fraud 

triangle (see Wall and Fogarty, 2016; Huber, 2017) has been over-generalized beyond its original application, most agree 

that the fraud triangle applies well to embezzlement or asset misappropriation,3 and that asset misappropriation increases as 

                                                 
1 In terms of total financial cost, the U.S. Chamber of Commerce estimates that fraud costs U.S. businesses more than fifty billion 

dollars annually and that one-third of business failures are directly related to employee theft (Mohlenhoff, 2013).  Furthermore, The 

Association of Certified Fraud Examiners (ACFE) estimates that a typical organization loses five percent of its annual revenue to 

fraud (ACFE, 2016; Reinstein and Taylor, 2015).  Based on total world gross domestic product, this translated to an overall fraud loss 

of $3.89 trillion for the global economy in 2014 (World Bank, 2015).  The ACFE also estimates that misappropriation of assets 

represents eighty-three percent of all occupational fraud.  
2 Several shapes, for example, the fraud diamond (Wolfe and Hermanson, 2004) and the fraud pentagon (Goldmann, 2010), have been 

used to describe the elements of fraud.  It is our understanding that the two elements we are most interested in, pressure and 

opportunity are always present in the various derivations of the theoretical model for fraud.   
3 Though asset misappropriation and embezzlement are often used interchangeably, the term embezzlement implies that the 

perpetrator is in a position of financial trust (Cressey, 1950), meaning that the perpetrator had lawful access to the misappropriated 

assets. 
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pressure and opportunity increase.4  The primary purpose of this paper is to gain a greater understanding of the relationship 

between pressure and opportunity in determining the conditions under which employees are willing to misappropriate assets.  

Specifically, what is the relative importance of pressure and opportunity in employees’ decisions around asset 

misappropriation?  While Albrecht, Romney, Cherrington, Payne, and Row (1984) infer that the various elements of 

pressure, opportunity, and rationalization are interactive, such that if one element is abundantly present (e.g., extreme 

financial pressure), less of the other factors need to exist for fraud to occur, their conjecture has not been tested empirically. 

In addition to studying the relative importance of pressure and opportunity within the individual decision to misappropriate 

assets, we also identify the conditions under which asset misappropriation is more likely to avoid detection.  From an 

organizational standpoint, an employee’s decision to misappropriate is most costly when it goes undetected.  Accordingly, 

a better understanding of the decisions that organizations make, and the circumstances that allow misappropriation to go 

undetected, may enable organizations to reduce future misappropriation and reduce future losses.   

With these goals in mind, we conduct an interactive multi-stage simulation wherein participants experience varying levels 

of pressure and opportunity and choose whether or not to misappropriate assets.5  The stylized setting of our simulation 

pairs subordinates (managers) who have the incentive and opportunity to misappropriate assets, with superiors (chief 

financial officers [CFOs]), who have the ability to audit managers and detect asset misappropriation.  We focus on specific 

combinations of high pressure/low opportunity and high opportunity/low pressure to explore the relative influence of 

pressure and opportunity on individuals’ decisions to misappropriate.   

Our results suggest individuals are significantly more likely to misappropriate assets, and misappropriation is more likely 

to go undetected, when opportunity is high and pressure is low than when pressure is high and opportunity is low.  This 

result suggests that perceived opportunity plays a greater role in individuals’ decisions to misappropriate than does perceived 

pressure.  We argue that macroeconomic events such as recessions and expansions provide a natural setting wherein 

employees face either high pressure and low opportunity, or high opportunity and low pressure.  For instance, the recent 

recession (2007–2009) undoubtedly increased financial pressure on employees.  During recessions, however, employers 

often increase their focus on budgeting and controls, thus limiting the opportunity for employees to commit asset 

misappropriation.  Our results shed light on recent reports from the popular press which suggest that employee 

misappropriation increases during recessions (Needleman, 2008, and recent surveys by Big Four accounting firms that show 

either a constant trend in the prevalence of fraud (KPMG, 2013) or a slight downward trend as the economy improved 

(PWC, 2016).  In contrast to these reports, our results suggest that the decision to misappropriate is more likely to occur 

during economic expansions, and that the increase in reported misappropriation during recessions is likely the result of 

increased vigilance on the part of companies.   

Our article contributes to extant academic literature by answering the calls of Heath (2008) to bring a more criminological 

perspective to business ethics, Cooper et al., (2013) to better contextualize fraud, and Davis and Pesch (2013) to provide a 

more detailed examination of the determinants of fraud.  To our knowledge, this is the first interactive study to use 

subordinate/superior roles to examine the simultaneous interaction of two elements of the fraud triangle: pressure and 

                                                 
4 According to both Huber (2017) and Wall and Fogerty (2016), fraud theory has been grossly impoverished and over generalized to 

such an extent that Huber (2017, 30–31) claims the fraud triangle has been used as “canon with no consideration of the validity of its 

application to the much broader concept of fraud,” and that it “has been contorted, misused, abused, stretched out of shape, and 

pressed into uses from which it was never intended and cannot possibly accommodate” (Huber, 2017, 46).  In supporting this claim, 

Huber highlights the fact that the title of Cressey’s (1953) work, “Other people’s money: A study in the social psychology of 

embezzlement” was not “the social psychology of fraud,” and that “researchers have never offered any evidence actually linking the 

fraud triangle to fraud.”  Accordingly, Huber appropriately coins the elements of pressure, opportunity, and rationalization the 

“embezzlement triangle” (Huber, 2017, 31).    
5 As indicated by Stone and Miller (2012), the dynamic and evolutionary nature of fraud limits the possibilities for, and usefulness of, 

generalizable truths that are often sought by more traditional research methods.  Accordingly, a simulation method is employed which 

directly satisfies several of Stone and Miller’s (2012) propositions for research on forensic and fraud.  First, consistent with the 

proposition that practice should inform research and that research questions should be derived from practice, the research question 

addressed in this study is derived from practical experience.  Second, consistent with the proposition that research should aspire 

“phonetic” knowledge, the simulation allows for the incorporation of human values, power relations, and contextually rich 

environment that comes with a multi-stage design, whereby superior and subordinate participants interact within a contextually rich 

environment.  Finally, the data produced from the simulation avoids the “easy, lazy dominant path of publication success” of large-

sample research based in widely distributed, publicly available data sets (see Stone and Miller’s proposition #4).  
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opportunity.  Further, our research design allows us to examine the strategies used by subordinates to misappropriate assets 

and the supervisory efforts of their superiors to detect such misappropriation.  Finally, the results of this study have policy 

implications for curbing asset misappropriation.  Anecdotal evidence and survey-based research suggest that asset 

misappropriation affects most organizations (Kroll, 2010) and accounts for the clear majority of occupational frauds 

(KPMG, 2016; Nilsen, 2010; Crumbley et al., 2017).  Thus, even a small decrease in the prevalence of asset 

misappropriation can lead to significant cost savings.  From a practical standpoint, our results encourage companies to be 

particularly vigilant in limiting the opportunity that employees have to misappropriate assets during periods of economic 

expansion and growth.   

The remainder of the article is organized as follows.  Section II reviews relevant background literature and presents our 

hypotheses.  Section III details our simulation, and Section IV provides our results.  We conclude in Section V. 

II. Literature Review and Hypotheses 

Traditional Fraud Theory—Pressure and Opportunity 

Edwin Sutherland, a criminologist, studied and identified the differences between traditional street crime and what he later 

described as “white-collar” crime (1940).  In his work, Sutherland developed theories that have since become the basis for 

much of the research currently conducted on asset misappropriation.  Donald Cressey, one of Sutherland’s students, took 

Sutherland’s ideas a step further and identified three conditions (i.e., pressure, opportunity, and rationalization) that must 

be present if embezzlement is to take place (Cressey, 1953; Wells, 1997; Dorminey et al., 2012; Trompeter et al., 2013).  

Our study focuses on the two elements that have traditionally been theorized as pressure and opportunity. 

Researchers generally agree that “opportunity” refers to control weaknesses and the perceived likelihood that a fraud will 

go undetected (Dorminey et al., 2012; Dellaportas, 2013; Morales et al., 2014); however, “pressure” is rather ill defined in 

the literature and has taken on many different naming conventions and meanings (Morales et al., 2014).  Previous research 

has referred to pressure as a “non-sharable financial need” (Cressey, 1953), “financial” or “situational pressure” (Albrecht 

et al., 1984; Murdock, 2008; Dorminey et al., 2012), “pressure or motive” (Lister, 2007; Davis and Pesch, 2013), “incentive” 

(Wolfe and Hermanson, 2004), “pressure/incentive” (Hogan, Rezaee, Riley, and Velury, 2008; Dellaportas, 2013; 

Trompeter et al., 2013; Free and Murphy, 2015; Murphy and Free, 2016), “motivation” (Kassem and Higson, 2012; Murphy, 

2012), and “MICE,” which stands for money, ideology, coercion, and ego/entitlement (Kranacher, Riley, and Wells, 2011).  

For the purposes of the study we define “pressure” as a financial problem that can motivate an individual to commit fraud, 

as this definition is the most frequently used and commonly understood. 

Relevant literature clearly demonstrates that more pressure and opportunity lead to a higher likelihood of asset 

misappropriation (Ventura and Daniel, 2010; Dorminey et al., 2012; Dellaportas, 2013; Trompeter et al., 2013; Morales et 

al., 2014).  What is not clear is the relative importance and influence of pressure and opportunity on the decision to 

misappropriate assets.  More specifically, are employees more likely to steal when they experience high pressure but low 

opportunity, or when they experience high opportunity and low pressure?  Albrecht et al., (1984) conjecture that the elements 

of pressure, opportunity, and rationalization are interactive, such that if one element is abundantly present (e.g., extreme 

financial pressure), less of the other factors need to exist for fraud to occur.  However, their conjecture has not been tested 

empirically.   

Asset Misappropriation and the Economy 

A common belief is that the most recent economic recession (December 2007–June 2009) significantly increased the 

prevalence of asset misappropriation.  According to numerous reports, employers experienced an increase in employee theft 

because of the recession, with many assuming it was due to increased financial pressures (Needleman, 2008).  A similar 

narrative emerges from the results of a survey by the ACFE.  The ACFE survey of certified fraud examiners suggests that 

negative events during a recession, such as payroll cuts, investment losses, or the loss of employment by a spouse, increase 

financial pressure on individuals.  Per their survey, more than half of certified fraud examiners reported witnessing an 

increase in the number of employee frauds from early 2008 through early 2009 (ACFE, 2010).6  From this finding the ACFE 

concludes that the trend of increased fraud during a recession results from increased financial pressures faced by employees. 

                                                 
6 We note that the ACFE survey has a small sample size which may limit the generalizability of the implications drawn therefrom. 
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While anecdotally there appears to be a correlation between a recession and an increase in asset misappropriation, it is 

difficult to identify the underlying causes of the reported increase.  The fact that misappropriations can remain undetected 

for significant periods of time increases the difficulty of identifying underlying causes.  Perhaps, as reports seem to indicate, 

individuals are more likely to misappropriate assets from their employers due to the increased financial pressures 

experienced during a recession.  However, fraud antecedents should not be examined in isolation (Cooper et al., 2013; 

Morales et al., 2014), and the reported link between an economic recession and increased asset misappropriation may 

understate the role that perceived opportunity plays in determining employees’ willingness and ability to misappropriate 

assets.  In essence, asset misappropriation is both an individual and organizational problem (Morales et al., 2014), and in 

order to fully understand its causes, one must consider the impact that macroeconomic events have on both the individual 

and the organization.   

Recessions do not only affect individual employees; they affect organizations as well.  In order to survive an economic 

downturn, organizations often give higher priority to operational efficiency through better cost management, budgeting, and 

a focus on improved margins.  In layman’s terms, organizations “tighten their belt” and take a hard look at their finances 

with the purpose of lowering costs across various dimensions of their business, from procurement to travel to production 

costs (Kambil, 2008).  Accordingly, organizations facing difficult financial times are more likely to take additional steps to 

monitor their finances, which leads to increased attention to budgets and controls and therefore decreases the probability 

that asset misappropriation will go undetected.  Further, recessions often prompt sweeping regulatory changes which lead 

to increased requirements for organizations’ internal controls.  For example, regulations passed during the Great Depression, 

the savings and loan crisis, the dot-com collapse, and the subprime mortgage crisis led to dramatic changes in the form of 

enhanced corporate governance and additional internal control requirements.  In fact, many insist that the enactment of the 

Securities Exchange Acts of 1933 and 1934 and the adoptions of Sarbanes-Oxley and Dodd-Frank were direct responses to 

poor economic, or recessionary conditions (Clikeman, 2009).  

Regardless of its origin, increased budgeting and oversight diminishes opportunity.  General deterrence theory posits that 

individuals are less likely to misappropriate assets when they perceive a high likelihood of their theft being discovered by 

their employer (i.e., low perceived opportunity) (Becker, 1968; Cressey, 1953; Zimring and Hawkins, 1973; Andenaes, 

1974).  Therefore, recessions provide a natural setting wherein employees are faced with high pressure and low opportunity 

to misappropriate.   

In contrast, economic expansions create an environment of high opportunity but low pressure for employees.  At the 

organizational level, expansions are highly correlated with improved financial performance.  Organizational leaders may 

have a natural tendency to react to good economic times with decreased oversight of company assets as they focus their 

efforts on growth, and prior research suggests a possible link between sales growth and weak internal control environments 

(Doyle, Ge, and McVay, 2007).7  Further, economic expansion typically leads to deregulation and reduced oversight.  Thus, 

perceived opportunity to misappropriate assets increases during expansions.  For individual employees, periods of high 

economic growth are typically accompanied by increases in average real income and personal wealth as the market value 

of owned assets increases (Kohli, 2004).  As personal wealth increases, the amount of financial pressure felt by individuals 

should decrease, which attenuates the effect of increased opportunity to motivate asset misappropriation.   

In summary, economic recessions and expansions create dynamic environments that alter the external pressures to commit 

asset misappropriation as well as the perceived opportunity that such fraud will remain undiscovered.  Further, due to their 

independent nature, pressure and opportunity often move in opposite directions.  Thus, reports that economic recessions 

lead to increased asset misappropriation may not be fully accurate or may have a viable alternative explanation.  For 

example, it may be that more asset misappropriation occurs during expansions when oversight is less stringent, and that 

asset misappropriation is more often discovered (i.e., caught) during a recession when companies increase budgeting, 

oversight, and controls.  In order to address this question, our study examines the relative influence of pressure and 

opportunity on detected and undetected asset misappropriation.  Specifically, we examine whether asset misappropriation 

                                                 
7 When looking at firm specific effects, Doyle, Ge, and McVay (2007) find a negative relationship between sales growth and strength 

of internal controls.  In other words, high growth companies have poorer controls than low growth companies.  Interestingly, they also 

find unprofitable firms have poorer controls than their profitable counterparts.  While it may be the case that underperforming firms 

have poorer controls than their higher performing peers, we are interested in the potential change in control structure (i.e., the 

loosening and tightening of controls) that result from changes in macroeconomic conditions.    
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and its detection are higher when individuals face high opportunity and low pressure (which is likely to occur during 

expansions) or when they face high pressure and low opportunity (which is likely to occur during recessions). 

Hypotheses 

The Decision to Misappropriate Assets 

We rely on recent fraud literature to predict the relative importance of employees’ perceived pressure and opportunity on 

their decision to misappropriate assets.  Traditional fraud theory suggests that both pressure and opportunity must exist for 

fraud to occur (Sutherland, 1940; Cressey, 1953; Wells, 1997).  However, more recent research (i.e., Ramamoorti, 2008; 

Dorminey et al., 2012; Murphy, 2012; Morales et al., 2014) suggests that fraud is sometimes associated with neurotic 

personalities, whereby certain individuals seem to commit fraud in the absence of any perceived financial pressure.  This 

research posits that these individuals, often referred to as “predators,” will commit fraud so long as there is a perceived 

opportunity to do so.8  Further, certain individuals have a predisposition toward misreporting (Murphy, 2012), and even 

those that “generally believe in honesty…can be tempted by convenient opportunities” (Albrecht et al., 1984, p. 6).  Thus, 

financial pressure may not be a required antecedent to asset misappropriation.  While this idea appears to contradict 

traditional fraud theory, it can be useful for understanding the notion of “pressure” (at least within the context of asset 

misappropriation) to consider it in two distinct forms: one related to financial pressure and one captured by the mere 

incentive to misappropriate.   

Financial pressure, is dependent upon an individual’s current and expected future financial position.  Alternatively, 

incentive, or the gain one can obtain by securing organizational assets as one’s own, always exists.  In other words, 

individuals always have an incentive to misappropriate, whereas many (but not all) employees will require financial pressure 

prior to committing fraud (Albrecht et al., 1984; Murphy, 2012; Morales et al., 2014).  Thus, in a high opportunity/low 

pressure setting, employees who are not compelled to misappropriate assets because of financial pressure can still be tempted 

to do so because of the ever-present incentives that accompany misappropriation.  In contrast, in a high pressure/low 

opportunity environment, the combination of financial pressure and incentive are negated by a low, or non-existent 

perceived opportunity and the risk of getting caught.  For this reason, we predict that opportunity has a greater influence on 

employees’ propensity to misappropriate assets than perceived pressure.  Accordingly, we make the following directional 

hypotheses for both the frequency and total amount of asset misappropriation: 

H1a: Individuals will attempt to misappropriate more frequently when there is high opportunity and low pressure 

(expansions) compared to when there is high pressure and low opportunity (recessions).     

H1b: Individuals will attempt to misappropriate larger amounts when there is high opportunity and low pressure 

(expansions) compared to when there is high pressure and low opportunity (recessions).   

Reduced Opportunity—Decision to Implement Controls Over Misappropriation 

According to Morales et al., (2014, p. 172), the occurrence of fraud within an organization is a “dual failure, one in individual 

morality and the other in the organization’s endeavors to control for individual probity.”  Sharing a similar sentiment, many 

scholars insist that fraud stems from problems at both the individual and organizational level (Cooper et al., 2013; Davis 

and Pesch, 2013; Neu, Everett, Rahman, and Martinez, 2013).  Some even go as far as to insist that accounting and audit 

procedures can be complicit in fraud (Neu et al., 2013).  Accordingly, understanding the individual-organizational link is 

important because “a focus on either individual behavior or the organization in isolation turns a blind eye to the social 

process through which individuals’ behaviors are influenced by the organization as a whole and vice versa.”  In other words, 

a narrow focus on individual decision making or on the organization “ignores the organization’s sociology, which can have 

profound effects on fraud outcomes and the efficacy of fraud prevention mechanisms” (Davis and Pesch, 2013, p. 470).   

Consistent with this notion, consideration of the effect that changes in pressure and opportunity have on both the individual 

and the organization is critical.  As such, our study relies upon and validates the assumption that superiors (i.e., principals) 

take a closer look at their subordinates’ (i.e., agents’) actions when their organization falls short of financial goals (e.g., 

sales forecasts).  More specifically, we rely on prospect theory (Kahneman and Tversky, 1979) to predict that superiors 

(principals or those charged with developing and monitoring internal controls) are more willing to devote resources to 

                                                 
8 Hermanson, Justice, Ramamoorti, and Riley (2016) argue that “predators,” those that do not require financial pressure to commit 

fraud, are fundamentally different from other fraudsters on a number of dimensions. 
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internal controls or to audit their subordinates when their organizations are performing poorly than when they are performing 

well.  According to prospect theory, value functions are concave for gains and convex for losses.  Essentially, this means 

that the utility resulting from a gain is less than the disutility resulting from a loss of equal size and that individuals and the 

organizations they represent are more willing to take risks in loss situations than in gain situations.   

Investing in internal controls over asset misappropriation represents a risk to the principal because there is no guarantee that 

the costly endeavor (in terms of time and/or monetary value) will result in increased detection of asset misappropriation and 

improved financial performance.  Thus, prospect theory suggests that organizations will be more willing to invest in internal 

controls when underperforming relative to a particular benchmark.  In other words, organizations that have failed to meet 

financial targets are likely to spend additional resources investing in internal controls in the hopes of preventing fraud losses 

and improving present or future financial performance.  In contrast, for organizations that are exceeding financial targets, 

there is less utility, and therefore less incentive and desire, associated with investing in additional controls as the company 

is already in a “gain” situation.  Stated formally our second hypothesis is as follows: 

 H2: Superiors are more likely to implement or invest in controls (i.e., audit) when organizational performance is 

poor than when performance is high. 

The Cumulative Effect of Increased Misappropriation and Fewer Controls 

Understanding the factors that lead to asset misappropriation and when and why organizations devote resources toward 

limiting asset misappropriation is important.  However, the total amount of undetected misappropriation represents the true 

cost to society.  While preventing all asset misappropriation is not economically feasible for organizations, most strive to 

find an optimal level of controls that limits the costs of misappropriation.  If we can understand the relative influence that 

pressure and opportunity have on (1) an individual’s decision to commit asset misappropriation, and (2) an organization’s 

impetus for controls, we can combine the two in a manner that allows for a comparison of the relative amount of 

misappropriation that remains undetected during expansions (periods of high opportunity/low pressure) and recessions 

(periods of low opportunity/high pressure).  Since we expect more asset misappropriation in terms of both frequency and 

amount when opportunity is high and pressure low (see H1a and H1b) and weaker internal controls during periods of high 

organizational performance (see H2), we expect more asset misappropriation to remain undetected during expansions than 

during recessions.  Accordingly, we make the following directional hypothesis as it relates to the total amount of undetected 

asset misappropriation: 

H3: More asset misappropriation remains undetected when opportunity to misappropriate is high and pressure is 

low (expansions) than when pressure is high and opportunity is low (recessions). 

III. Research Method 

Participants 

The simulation involved 324 business majors at two universities in the eastern United States.9  During the simulation, 

participants were asked to assume the role of either the manager or CFO of a fictitious company.  Demographic information 

on the managers (Panel A) and CFOs (Panel B) is presented in Table I.  [see Table I, pg 30] 

As reported in Table I, the sixty-four percent of the participants were males and ninety-one percent were undergraduates.  

Most participants were accounting majors (fifty-nine percent) taking undergraduate courses.  Data were collected from April 

2013 to March 2014 during nine sessions.  Participants received a nominal amount of course credit for their participation.  

In addition, participants with the top six scores in each session received cash compensation. 

Research Design 

To evaluate individuals’ propensity to misappropriate, we varied managers’ financial pressure and perceived opportunity.  

Financial pressure conditions were varied between high (manager salary is less than household expenses) and low (manager 

salary is greater than household expenses).  Opportunity conditions were varied between high (actual sales exceed the sales 

forecast) and low (actual sales do not exceed the sales forecast).  All participants experienced various combinations of 

opportunity (high and low) and pressure (high and low).  However, in order to examine the relative effects of pressure and 

                                                 
9 We received permission to use human subjects from the institutional review boards of both universities where data were collected.  
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opportunity, we primarily focus on conditions whereby participants experienced high opportunity and low pressure or high 

pressure and low opportunity. 

Participants were asked to participate in a research simulation that examined the financial reporting process.  After providing 

their consent, participants were given a brief presentation on the objective and rules of the simulation.  During the 

presentation, participants were told which role they were to assume during the simulation (manager or CFO).  In addition, 

they were instructed that each manager would be anonymously paired with a CFO for the duration of the study.   

Both roles, manager and CFO, were explained to all participants, who were told that managers had the responsibility of 

reporting financial performance to CFOs.  Furthermore, they were informed that managers were able to misappropriate 

assets by underreporting sales and that their compensation would be increased by any amount of misappropriation that 

remained undetected by the CFO.  Participants were also told that CFOs could conduct audits to detect asset 

misappropriation and that detected misappropriation would result in a penalty for managers equal to the attempted 

misappropriation amount.  CFOs would receive a bonus for each successful audit (i.e., detecting misappropriation) equal to 

the attempted misappropriation amount, and they would be penalized for conducting unsuccessful audits (i.e., conducting 

an audit in the absence of any misappropriation), which would result in the cost of the audit being deducted from the CFO’s 

compensation.   

To conduct the simulation, we use the Financial Trading System, which is an award-winning software program used in 

economics, finance, and accounting studies as well as educational courses at various universities to study and teach 

investment strategies, market microstructure, portfolio optimization, financial analysis, trading, risk management concepts, 

etc.  (O’Brien and Srivastava, 1991; Qu, 2013; Barron and Qu, 2014; OS Financial Trading System, 2014).  With help from 

the software’s creators, we customized the software to facilitate the simultaneous pairing of up to twenty manager-CFO 

pairs, and the tracking of participant decisions.  The software allowed for the collection of a rich dataset useful for examining 

asset misappropriation and its detection.  Each simulation involved twelve rounds which allowed participants to incorporate 

the results of prior interactions with their partner when making subsequent decisions.10  Participants were not told how many 

rounds there were to prevent endgame strategizing. 

Each round consisted of five sequential steps.  At the beginning of each round, manager salary information was 

communicated to the manager, after which both the manager and the CFO were provided a sales forecast for the period.  

The manager then learned of actual sales and was asked to generate a sales report to send to the CFO.  After receiving the 

report, the CFO used its information to decide whether to audit the manager.  An audit was necessary to learn the actual 

sales value but would be costly to the CFO if the manager had not in fact misappropriated assets.  At the end of each round, 

compensation was calculated and endowments (i.e., scores) were updated, depending on the decisions of the manager and 

the CFO’s audit outcomes, and then participants would move on to the next round.  The design of the simulation is illustrated 

in Figure I.  [see Figure I, pg 30] 

When all twelve rounds were concluded, participants completed a questionnaire with several debriefing and demographic 

items.  After all participants completed the questionnaires, cash prizes were distributed to the six participants with the 

highest endowments in each session.11  Each session lasted approximately one hour.  During each round, and for each 

manager-CFO pair, information on the total amount of asset misappropriation (both detected and undetected) was recorded 

by the software, along with the CFO’s decision of whether to audit the manager’s sales reports.   

Manager Compensation 

The manager’s compensation consisted of a flat salary of fifty dollars per round.  Manager compensation could be 

augmented through undetected misappropriation, which could be accomplished by underreporting actual sales.12  However, 

should the CFO discover the manager’s theft, the penalty was equal to the attempted embezzlement.  For example, a manager 

caught embezzling ten dollars would be penalized ten dollars.   

                                                 
10 In a similar study examining participative budget setting involving a subordinate and a manager, Fisher, Mitchell, Peffer, and Webb 

(2013) claim that repeated rounds allow managers the ability to study the pattern in budget reporting to assess possible misreporting. 
11 Cash prizes were awarded to the top three managers and top three CFOs in each session.  First-place participants received $100, 

second-place participants received fifty dollars, and third-place participants received twenty-five dollars. 
12 This design reflects the ability of employees to overcharge their company for reimbursable expenses, a common method of asset 

misappropriation. 
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All participants were informed that managers should be aware of annual household expenses that would be deducted from 

their salaries, although only managers knew the actual amount of their annual expenses and whether or not the expenses 

exceeded their salary.  At the end of each round, manager endowments were updated to reflect their net compensation after 

deduction of household expenses, any money that was successfully misappropriated, and penalties for getting caught 

misappropriating assets. 

CFO Compensation 

CFO compensation consisted of a fixed salary of $100, as well as a bonus of $100 if the company achieved its sales forecast 

(i.e., the sales report received from the manager met or exceeded the forecast provided at the beginning of each round).  In 

addition, the CFO received a bonus for detecting asset misappropriation equal to the amount of misappropriation detected 

by an audit.  However, if the CFO chose to audit during a round in which the manager did not misappropriate assets, the 

CFO incurred a penalty of twenty dollars.13  At the end of each round, CFOs’ endowments were updated to reflect 

compensation for the period. 

Independent Variables 

The Pressure to Misappropriate Assets 

Existing theory predicts that increased financial pressure leads to a higher propensity for asset misappropriation (Sutherland, 

1940; Cressey, 1953; Wells, 1997; Albrecht et al., 2008; Murphy, 2012).  In order to manipulate financial pressure on 

managers, we altered the overall state of the economy so that our twelve-round simulation had alternating cycles of three 

consecutive low-pressure situations and three consecutive high-pressure situations.  Pressure was manipulated as low when 

managers’ household expenses were equal to forty dollars, which was less than their salary of fifty dollars.  Thus, managers 

could save money and their endowments would increase even if they did not resort to asset misappropriation.  Pressure was 

high when managers’ household expenses were equal to sixty dollars, thereby rendering their salaries of fifty dollars 

insufficient to finance current consumption levels for the round unless they were able to successfully misappropriate.   

The Opportunity to Misappropriate Assets 

Managers’ perceived opportunity relates to the risk that the CFO will audit his/her sales report and detect misappropriation.  

The difference between forecasted sales and actual sales, which was known only to the manager, created information 

asymmetry and opportunity.  When actual sales exceeded forecasted sales, the manager had the opportunity to 

misappropriate assets by reporting sales of an amount greater than actual sales.  If reported sales met or exceeded actual 

sales, the CFO received a bonus.  Since the CFO was already in a gain position, prospect theory predicts the CFO would be 

less inclined to audit.  Alternatively, when reported sales were lower than forecasted sales, the CFO would not receive a 

bonus and would be more likely to investigate with an audit.  When actual sales were lower than forecasted sales, managers 

still had the ability to misappropriate, but the perceived increased likelihood of an audit for failing to meet the forecast 

increased the perceived odds of detection.   

We measure opportunity in two ways.  First, ACT_SURPRISE is a binary variable equal to one when actual sales exceed 

forecasted sales.14  Second, ACT_SURPRISE_AMT is calculated as actual sales minus forecasted sales, which allows us to 

examine the opportunity to misappropriate assets as a continuous variable.  The software used for our simulation was 

programmed to generate actual sales as a random number distributed around a predetermined sales forecast. 

As a second dimension of opportunity, we also consider the rate at which a manager was audited in prior rounds.  The rate 

at which managers have been previously audited potentially affects their decision to misappropriate, leading managers who 

have been frequently audited to perceive less opportunity for getting away with misappropriation.  To control for this effect, 

we include AUDIT_HISTORY, which is calculated by dividing the number of times the participant has been audited in 

previous rounds by the current round number.  

                                                 
13 This assumption allows us to capture reputational damage to the CFO for expending company resources without tangible benefits.  

This assumption also deters the CFO from auditing the manager each round regardless of whether the CFO believes the manager has 

accurately reported sales. 
14 If actual sales were equal to the forecast, ACT_SURPRISE was coded as zero, as any amount of embezzlement would result in a 

sales report that would preclude the CFO’s bonus. 
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Company Performance 

We use two variables to measure a company’s financial performance.  First, RPT_SURPRISE is a binary variable set equal 

to one if reported sales (i.e., the sales report received by the CFO from the manager) exceed forecasted sales, and zero 

otherwise.  In addition, we calculate a measure of reported company performance (RPT_SURPRISE_AMT) by subtracting 

reported sales from the forecasted sales within each round.  Doing so provides a continuous measure of company 

performance as reported by the managers to the CFOs.   

Dependent Variables 

Our dependent variables consist of whether the manager misappropriates assets (MISAPP), the amount managers attempt 

to misappropriate (MISAPP_AMT), whether the CFO chooses to audit (AUDIT), and the amount of misappropriation 

detected by a CFO through an audit (DETECTED_AMT).  MISAPP is a binary variable set equal to one when the manager 

misappropriates, and zero otherwise.  MISAPP_AMT is the amount of unreported sales, or the amount managers attempt to 

misappropriate from the company by underreporting actual sales, and is calculated by subtracting actual sales from reported 

sales.  AUDIT is a binary variable set equal to one when the CFO audits, and zero otherwise.  DETECTED_AMT represents 

any asset misappropriation detected and recovered by CFOs, and UNDETECTED_AMT represents the amount of asset 

misappropriation that goes undetected when a CFO decides not to audit.   

Control Variables 

Control variables are defined as follows.  SALARY+FIRST is a binary variable, which is set equal to one if the first three 

rounds of the simulation were a low-pressure environment (i.e., the manager’s salary exceeded their expenses).15  STAGE 

indicates whether a particular round occurred in the first or second half of the simulation.16  MGR_ENDOW is the manager’s 

endowment amount at the beginning of each simulation round.  The CFO-specific control variables include the amount by 

which a manager’s reported sales differed from forecasted sales (RPT_SURPRISE_AMT) and the CFO’s initial endowment 

at the beginning of each round (CFO_ENDOW).  We also control for demographic variables such as age (MGR_AGE, 

CFO_AGE) and gender (MGR_GENDER, CFO_GENDER). 

Finally, we include control variables for the manager’s perceived risk of an audit based on prior audit history 

(AUDIT_HISTORY) and for the CFO’s perceived risk that the manager will attempt to misappropriate (MISAPP_HISTORY).  

As discussed above, AUDIT_HISTORY represents the percentage of prior rounds that a manager was audited and is 

calculated by dividing the number of previous rounds in which a manager was audited by the current round number.  

MISAPP_HISTORY represents the percentage of prior rounds that included successful audits and is calculated by dividing 

the number of previous rounds in which a CFO successfully caught a manager (i.e., the CFO audited, and the manager 

misappropriated) by the current round number.  See Table II for a complete list of variable names and descriptions.  [see 

Table II, pg 31] 

IV. Results 

Descriptive Statistics 

One hundred sixty-two manager-CFO pairs17 participated in twelve rounds of the simulation, resulting in a total of 1944 

observations.18  Table III presents descriptive statistics on key variables, including those used to conduct statistical tests as 

well as those not included but used for illustrating key points of the analysis.  External variables such as forecasted sales 

(FORECAST) and actual sales (ACT_SALES) are generated by the simulation software.  Forecasted sales either increased 

                                                 
15 Managers were randomly assigned to start in the high- or low-pressure conditions. 
16 As reported earlier, there were twelve rounds in the simulation.  As the simulation progressed, participants became more familiar 

with the game, and this would also affect their risk-taking behavior.  To capture the effects of learning, we define STAGE, which is set 

to one for rounds one through six, and two for rounds seven through twelve.  
17 In some cases, data on manager age and gender were missing because of incomplete post-simulation survey, thus reducing the 

number of usable observations to 1920.  This data limitation affected hypothesis testing where manager-specific data such as age and 

gender were used.  Overall, we have 162 pairs of CFOs and managers, but in several instances, descriptive statistics are computed 

using 160 pairs. 
18 Data were examined for outliers, and MISAPP_AMT appeared to have four outliers.  We cannot determine if these outliers reflect 

attempted embezzlements or data entry errors, so our final results include these outliers.  Winsorization at the ninety-nine percent 

value of MISAPP_AMT does not significantly alter our results.  
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or decreased by ten percent from that of the previous period.  The average values for both FORECAST and ACT_SALES are 

equal to $1,025 because the software was programmed to generate actual sales figures randomly around the average sales 

forecast.  The average value for reported sales (RPT_SALES) is $1,001.61 meaning that the average attempted amount of 

misappropriation (MISAPP_AMT) is $23.39.  Of the $23.39 in attempted misappropriation, on average $16.35 is detected 

(DETECTED_AMT) through successful audits, leaving $7.04 on average as undetected (UNDETECTED_AMT).  [see Table 

III, pg 31] 

The average RPT_SURPRISE_AMT of -$23.40 indicates that, on average, reported sales fell short of the forecasted amount.  

Average ACT_SURPRISE_AMT is approximately zero because of the simulated relationship between ACT_SALES and 

FORECAST.  When a CFO receives a sales report that exceeds the forecast, they receive a bonus of $100 

(CFO_FORECAST_BONUS).  CFOs received a forecast bonus in forty-eight percent of our observations.  One of the 

disincentives for CFOs in conducting an audit is that they are penalized when managers truthfully report sales.  The penalty 

(CFO_AUDIT_COST) of twenty dollars is reflective of the reputational damage to a CFO for wasting company resources 

(i.e., auditing honest employees).  This assigned penalty for unsuccessful audits also discourages CFOs from auditing each 

round.  In contrast, the CFO’s reward for detecting embezzlement (CFO_AUDIT_BONUS) is equal to the amount of the 

attempted embezzlement and acts as an incentive for the CFO.  Average audit penalty for the CFOs (CFO_AUDIT_COST) 

in the sample is $6.58 while the average audit bonus (CFO_AUDIT_BONUS) is $16.35; thus, the audit bonus generally 

outweighed the audit penalty.   

Tests of Hypotheses 

Asset Misappropriation 

We test H1a and H1b by examining whether individuals attempt to misappropriate more frequently (H1a) and in larger 

dollar amounts (H1b) when opportunity is high and pressure is low (expansions), as compared to when opportunity is low 

and pressure is high (recessions).  The frequency of MISAPP across the four conditions is presented in Table IV.  Consistent 

with our hypotheses, we find that participants facing high opportunity and low pressure (expansions) misappropriate 32.8 

percent of the time, while participants facing low opportunity and high pressure (recessions) misappropriate 19.3 percent of 

the time.  A chi-square test indicates that the difference between these two conditions is significant (χ2 = 38.41, p < .001), 

thereby supporting H1a.19  [see Table IV, pg 32] 

For H1b we find that participants facing high opportunity and low pressure (expansions) misappropriate on average $27.99, 

while participants facing low opportunity and high pressure (recessions) misappropriate on average $18.58 (means and 

standard deviations for the four conditions are presented in Table V).  A t-test indicates that the difference between these 

two conditions is significant (t = 2.074, p = 0.019, one-tailed), thereby supporting H1b.  [see Table V, pg 32] 

We develop several models and perform various statistical tests to further evaluate H1a and H1b.  We note that for all of 

our regression analyses, we cluster our standard errors for each CFO-Manager pair.  For H1a we use a logistic regression 

for which MISAPP is the binary dependent variable.  For H1b, we use an ordinary least squares (OLS) model for which 

MISAPP_AMT is the dependent variable.  For both models our independent variables include SALARY+, ACT_SURPRISE, 

and an interaction term.  Results of the OLS model are tabulated in Table VI.  Results of the logistic model are tabulated in 

Table VII. 

As shown in Table VI, SALARY+ has a significant negative effect on MISAPP (p < 0.0001) in all four logit models, while 

ACT_SURPRISE (models one and two) and ACT_SURPRISE_AMT (models three and four) have significant positive effects 

on MISAPP (p < 0.0001).  These results are consistent with misappropriation increasing with pressure and opportunity.  To 

control for any effects of prior auditing on perceived opportunity, models two and four exclude the initial round for each 

participant and include a control (AUDIT_HISTORY) for the rate at which the CFOs audited in previous rounds.20  Results 

suggest that being audited in prior periods decreases the chance of misappropriating in the current period.  Both variables 

                                                 
19 Previous experiences of getting caught misappropriating assets may influence a participant’s perception of opportunity.  

Accordingly, for robustness we also remove all observations from the first round.  All inferences remain the same, with a chi-square = 

37.552 and p < 0.001.  
20 When controlling for AUDIT_HISTORY, we exclude the first round of the simulation due to manager’s lack of experience with 

being audited.  Starting with the second round, managers are able to incorporate their experience from previous rounds into their 

perception of the opportunity to misappropriate.   
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of interest (ACT_SURPRISE in model two and ACT_SURPRISE_AMT in model four) remain significant (p < 0.0001) when 

controlling for the effects of prior auditing.  [see Table VI, pg 33] 

As shown in Table VII, SALARY+ has a marginally significant negative effect on MISAPP_AMT (p < 0.1), while 

ACT_SURPRISE (models one and two) and ACT_SURPRISE_AMT (models three and four) have a significant positive effect 

on MISAPP_AMT (p < 0.0001).  Models two and four exclude the initial round for each participant and include a control 

for the perceived risk of being audited (AUDIT_HISTORY).  Like the logit analysis reported earlier (Table VI), results for 

MISAPP_AMT suggest that being audited in prior periods decreases the amount of misappropriation in the current period.  

Again, both variables of interest (ACT_SURPRISE in model two and ACT_SURPRISE_AMT in model four) remain 

significant when controlling for the effects of prior auditing (p < 0.0001).  [see Table VII, pg 34] 

The Decision to Implement Controls Over Misappropriation 

H2 posits that superiors (CFOs) are more likely to implement controls over asset misappropriation (i.e., audit) when 

organizational performance is low than when it is high.  Table VIII presents the results of a logistic regression for which the 

CFOs’ decision to audit (AUDIT) is the dependent variable.  AUDIT is assigned a value of one if the CFO audits in the 

current round, and zero otherwise.  RPT_SURPRISE is the independent variable of interest for models one and two, and 

RPT_SURPRISE_AMT is the independent variable of interest for models three and four.  [see Table VIII, pg 35] 

Consistent with our second hypothesis, CFOs are significantly more likely to audit when reported sales are less than 

forecasted sales (fifty-nine percent of the time), relative to when organizational performance meets or exceeds expectations 

(46.34 percent of the time; χ2 = 80.76, p < 0.001, untabulated).  In models one and two, RPT_SURPRISE is significant with 

negative coefficients (p < 0.0001).  RPT_SURPRISE_AMT is also significant with negative coefficients in models three and 

four.  These results suggest that as long as reported sales exceed forecasted sales, superiors are less likely to audit their 

subordinates.  In addition, an audit is more likely as reported sales decline.   

In order to control for any effects of previous auditing success, models two and four exclude the initial round for each 

participant and include a control (MISAPP_HISTORY) for the rate at which the CFOs successfully detected asset 

misappropriation in previous rounds.21  Results suggest that successful auditing in prior periods increases the chance of 

auditing in the current period.  Both variables of interest (RPT_SURPRISE in model two and RPT_SURPRISE_AMT in 

model four) remain significant when controlling for the effects of prior auditing (p < 0.0001).    

Amount of Undetected Misappropriation 

To test H3, we examine whether a larger amount of asset misappropriation is more likely to remain undetected in a high 

opportunity/low pressure environment (recessions) or in a low opportunity/high pressure environment (expansions).  As 

shown in Table IX, on average $3.21 of asset misappropriation is undetected in a low opportunity/high pressure (recessions) 

situation.  Nevertheless, a greater amount of misappropriation goes undetected under conditions of high opportunity/low 

pressure (expansions) as CFOs failed to catch an average of $9.88 worth of asset misappropriation.  This difference between 

the average UNDETECTED_AMT when opportunity is high and pressure is low (m = 9.88) and when opportunity is low 

and pressure is high (m = 3.21) is statistically significant (t = 5.522, p < 0.001, one-tailed).  [see Table IX, pg 36] 

In order to further identify factors influencing undetected asset misappropriation we include several OLS models with 

UNDETECTED_AMT as the dependent variable (see Table X).  Again, we use SALARY+, ACT_SURPRISE (models one 

and two), and ACT_SURPRISE_AMT (models three and four) as our primary independent variables of interest.  Results of 

the analysis suggest that UNDETECTED_AMT is negatively affected by SALARY+ (p < 0.001) in all models and positively 

affected by both ACT_SURPRISE (models one and two with p < 0.0001) and ACT_SURPRISE_AMT (models three and four 

with p < 0.0001).  We also exclude the initial round for each participant and include a control for the perceived risk of audit 

(AUDIT_HISTORY) in models two and four.  The control is not significant in models two (p = 0.1817) or four (p = 0.2353), 

but both variables of interest (ACT_SURPRISE in model two and ACT_SURPRISE_AMT in model four) remain significant 

when controlling for the effects of prior auditing (p < 0.0001).  [see Table X, pg 37] 

                                                 
21 When controlling for MISAPP_HISTORY, we exclude the first round of the simulation due to the lack of experience with auditing.  

Starting with the second round, CFOs are able to formulate expectations from previous rounds as part of their decision to audit. 
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Additional Factors Influencing Individuals’ Decision to Misappropriate 

Further analysis across the various tests provides additional details about the factors influencing individuals’ decisions to 

misappropriate assets.  Consistent results across the models show that SALARY+ negatively affects both MISAPP and 

MISAPP_AMT, meaning that, ceteris paribus, individuals engage in more asset misappropriation when faced with financial 

pressure.  ACT_SURPRISE has a significant positive coefficient, indicating that when actual sales exceed the forecasted 

sales (i.e., opportunity is high), individuals misappropriate more.  ACT_SURPRISE_AMT also has a significant positive 

coefficient, an indication that asset misappropriation increases as the amount by which actual sales exceeds forecasted sales 

increases.  STAGE is significant in models of MISAPP but not MISAPP_AMT, indicating that while the frequency of asset 

misappropriation increases during one’s tenure with an organization, the total amount of each occurrence of 

misappropriation does not.  The positive coefficient of SALARY+FIRST signifies that individuals who begin their position 

or career in a low-pressure environment tend to embezzle more over the long run.  This is consistent with the notion that 

perceived opportunity plays a larger role than financial pressure.   

With regard to demographic variables, we find that female managers embezzle less than their male counterparts which, 

consistent with Byrnes, Miller, and Schafer (1999), reflects decreased risk-taking preferences among women.  The 

coefficient of gender is negative and significant for all models of MISAPP and MISAPP_AMT.  This also could be an 

indication that female managers have higher moral standards than their male counterparts and, as a result, engage less in 

unethical activities (Tang and Sutarso, 2013).   

V. Conclusion 

In response to calls to better contextualize fraud (Cooper et al., 2013) and for a more detailed examination of the complexity 

and dimensions of fraud (Davis and Pesch, 2013; Dellaportas, 2013), we conduct an interactive simulation involving 162 

manager-CFO pairs.  Our study sheds light on how pressure and opportunity influence individuals’ propensity to 

misappropriate assets as well as the likelihood that such misappropriations remain undetected.  The simulation allows us to 

examine the relative importance of fraud antecedents and to identify factors that influence organizational efforts to catch 

those who are willing to misappropriate and the conditions in which the costs of asset misappropriation are the highest.   

We find that individuals engage in more asset misappropriation during periods of high opportunity and low pressure than 

in periods of high pressure and low opportunity.  Thus, perceived opportunity appears to influence asset misappropriation 

to a greater extent than perceived financial pressure.  We also find that an organization’s recent financial performance 

significantly affects the decision to invest in controls over asset misappropriation.  In other words, we find that superiors 

are less vigilant and manifest less desire for strong internal controls when financial targets have been met.  We also find 

evidence that employees are aware of their superiors’ incentives and the opportunities those incentives present for asset 

misappropriation. 

Our study makes several contributions to the academic literature.  To our knowledge, this is the first interactive simulation 

using supervisor/subordinate roles to examine the simultaneous influence of pressure and opportunity.  Our design allows 

us to examine and confirm what Morales et al., (2014) refer to as the juncture of an individual and organizational problem.  

By looking at the willingness of subordinates to misappropriate assets and the efforts of their superiors to detect such 

misappropriation, we find two important results in the context of asset misappropriation—that the effect of increased 

opportunity outweighs the effects of pressure and incentive, and that managers make suboptimal decisions when 

implementing controls under varying macroeconomic conditions. 

Dellaportas (2013, p. 37) infers that “opportunity rather than motivation [i.e., pressure or incentive] is a better predictor of 

deviant behavior.”  Our results confirm this supposition.  In doing so, we advance traditional fraud theory as it specifically 

relates to asset misappropriation, by both highlighting the relative importance of opportunity and better defining the 

“pressure” element.  More specifically, our study demonstrates that opportunity plays a larger role than pressure, and what 

has historically been treated as a single element should perhaps be conceptualized as two unique constructs—incentive and 

financial pressure—within the specific context of asset misappropriation.  Further, while pressure ebbs and flows in response 

to economic conditions, the incentive to misappropriate is ever-present.  As a result, financial pressure is neither necessary 

nor sufficient for misappropriation to occur.  Nevertheless, changes in pressure can, and will, increase the propensity for 

and magnitude of misappropriation.  
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Furthermore, in response to the call by Cooper et al., (2013) to better understand fraud within various social, legal, political, 

and economical contexts, we highlight the fact that economic expansions lead to more asset misappropriation.  Alarmingly, 

this increase is seen in both the frequency and amount of attempted and successful misappropriation.  Further, as suggested 

by Davis and Pesch (2013), we are able to assess the specific magnitude of asset misappropriation by not only looking at 

the frequency at which individuals misappropriate but also by capturing the amount they misappropriate and aggregating 

the amount that remains undetected.  Our work is complementary to Davis and Pesch (2013) and Dellaportas (2013) in its 

detailed examination of the first two legs of the “embezzlement triangle,” and its ability to better define and distinguish 

between the interactive and varied effects that incentive, pressure, and opportunity have within the specific context of asset 

misappropriation.  

Beyond its contribution to the academic literature, our study has policy and procedural implications for curbing asset 

misappropriation.  Given the high prevalence of asset misappropriation, even a small decrease in its occurrence can lead to 

significant cost savings for organizations.  Our evidence shows that organizations should be just as, if not more, diligent in 

their prevention efforts during periods of solid economic growth.  Despite regular reporting of increased or steady asset 

misappropriation during recessionary periods (Needleman, 2008; KPMG, 2013), our results demonstrate that asset 

misappropriation is less likely to be initiated during economic recessions (when pressure is high but opportunity is low) 

than during economic expansions (when opportunity is high but pressure is low).  Our results offer a viable alternative 

explanation for the popular belief that economic recessions lead to increases in reported asset misappropriation, namely, 

that the increased attention given to budgeting and internal controls during recessions results in higher detection of 

misappropriation.  While it may be the case that organizations discover more asset misappropriation during recessions, it is 

also possible that organizations are simply less aware of asset misappropriation occurring during expansionary periods.   

While we believe our study contributes to both the academic literature and practice, we acknowledge several limitations to 

our research.  We recognize that the experiences participants had within the confines of our simulation, which include but 

are not limited to the benefit and punishment that accompanied asset misappropriation, are noticeably different from those 

experienced by real-world employees and supervisors.  However, we feel our approach was necessary because asset 

misappropriation, like all criminal activity, is by its nature difficult to study.  Such deviant activity depends on, and is 

organized around, the premise of secrecy and therefore very difficult to measure without necessary concessions.  Further, 

while we concede that managers in our study who misappropriate must have in some manner rationalized the act, we do not 

focus on the substance or form of this rationalization.  We believe that examining various rationalization techniques, as they 

pertain to recessions and expansions is a fruitful area for future research. 
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Figure I: Illustration of a Round within the Simulation 

 
 

Table I: Participant Demographics 

  Panel A:  

Managers 

Panel B:  

CFOs 

  Number Percent Number  Percent 

University A 19 12% 19 12% 

 B 143 88% 143 88% 

 n 162 100% 162 100% 

Gender Female 58 36% 61 38% 

 Male 102 64% 101 62% 

 n 160 100% 162 100% 

Student Status Graduate 14 9% 17 10% 

 Under Graduate 147 91% 145 90% 

 N 161 100% 162 100% 

Major Accounting 95 59% 93 57% 

 Economics/Finance 10 6% 16 10% 

 General Business 19 12% 15 9% 

 Management 13 8% 9 6% 

 Marketing 10 6% 14 9% 

 Other 14 9% 15 9% 

 n 161 100% 162 100% 

Age  n Mean (S.D.) n Mean (S.D.) 

  160 20.96 (2.77) 162 21.23 (3.08) 

 

A total of 162 managers and 162 CFOs participated in the simulation. An n of less than 162 signifies that participants did not provide 

the displayed demographic information.

1. Salary information received
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5. Trial Compensation is calculated for both Manager and 

CFO, and endowments are updated

CFO learns of actual sales

Manager CFO

2. Sales Forecast 

received by Manager and CFO
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audit
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Table II: Variable Definitions 

Variable Name Variable Definition 

ACT_SALES Simulated actual sales as reported to the manager. 

ACT_SURPRISE 1 when actual sales exceed forecasted sales, 0 otherwise. 

ACT_SURPRISE_AMT Actual sales less forecast sales. 

AUDIT The CFO’s audit decision where 1 = yes, 0 = no.  

AUDIT_HISTORY The percentage of prior rounds in which the manager was audited. 

CFO_AGE Age of the CFO. 

CFO_AUDIT_BONUS Reward to the CFO for choosing to audit a manager who has reported sales less than actual sales. The reward 

amount is equal to the attempted misappropriation (i.e., the difference between reported sales and actual 

sales). 

CFO_AUDIT_COST $20 penalty charged to CFOs when they choose to audit an honest manager. 

CFO_ENDOW The amount of a CFO's endowment at the beginning of a simulation round. 

CFO_FORECAST_BONUS $100 bonus paid to CFOs when they receive a sales report that exceeds the original sales forecasts. 

CFO_GENDER Gender of the CFO. 

DETECTED_AMT Amount of asset misappropriation detected and recovered by a CFO. 

FORECAST Simulated forecast sales as reported to the manager and CFO. 

MGR_AGE Age of the manager. 

MGR_ENDOW The amount of a manager's endowment at the beginning of a simulation round. 

MGR_GENDER Gender of the manager. 

MISAPP The manager’s decision to misappropriate where 1 = yes, 0 = no.  

MISAPP_AMT The amount of unreported sales by the manager (i.e., the amount a manager attempts to misappropriate).  

MISAPP_HISTORY The percentage of prior rounds in which the CFO successfully caught asset misappropriation.  

RPT_SALES The amount of sales reported to the CFO by the manager. 

RPT_SURPRISE 1 when reported sales exceed forecasted sales, 0 otherwise. 

RPT_SURPRISE_AMT Amount by which a manager's reported sales differed from forecasted sales.  

SALARY+ 1 if a manager's salary exceeded household expenses, 0 otherwise. 

SALARY+FIRST 1 when a manager’s first three rounds were a low-pressure environment (salary exceeded household 

expenses), 0 otherwise. 

STAGE An indication of whether the particular round was in the first or second half of the simulation. 1 for rounds 

1–6 and 2 for rounds 7–12. 

UNDETECTED_AMT Amount of asset misappropriation that goes undetected when a CFO decides not to audit and a manager 

misappropriated. Calculated as reported sales less actual sales.  

 

Table III: Descriptive Statistics 

Variables  N Minimum Maximum Mean Median Std. Error 

MISAPP*  162 0 10 4.61^ 5 2.63 

MISAPP_AMT 1944 0 1203 23.39 0 1.62 

AUDIT* 162 0 12 6.47 6 2.37 

UNDETECTED_AMT 1944 0 295 7.04 0 0.49 

DETECTED_AMT 1944 0 1203 16.35 0 1.58 

FORECAST 1944 751 1331 1025.01 1000 3.90 

ACT_SALES 1944 678 1459 1025.00 1015 4.12 

RPT_SALES 1944 12 1459 1001.61 996.5 4.30 

RPT_SURPRISE_AMT 1944 -1198 128 -23.40 -15 1.98 

ACT_SURPRISE_AMT 1944 -132 128 -0.01 2 1.37 

CFO_FORECAST_BONUS 1944 0 100 47.89 0 1.13 

CFO_AUDIT_COST 1944 -20 0 -6.58 0 0.21 

CFO_AUDIT_BONUS 1944 0 1203 16.35 0 1.58 

* N = total count of participants in the study.  The remaining variables are represented by 1944 total observations 

(162 participants x12 rounds).  

^ Signifies a rate of misappropriation of 38.4 percent.   
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Table IV: The Frequency of Asset Misappropriation by Manager Condition 
Counts (percentages) of individuals who misappropriated (MISAPP) across high/low opportunity and high/low pressure 

conditions. 

 High Pressure 

(Salary < Expenses) 

Low Pressure 

(Salary > Expenses) 

Totals 

High Opportunity 

(Actual Sales > Forecast 

Sales) 

 

270 

(36.1%) 

n = 487 

 

Expansion 

245 

(32.8%) 

n = 500 

 

 

515 

(52.2%) 

n = 987 

 

Low Opportunity 

(Actual Sales ≤ Forecast 

Sales) 

Recession 

144 

(19.3%) 

n = 485 

 

 

88 

(11.8%) 

n = 472 

 

 

232 

(24.2%) 

n = 957 

 

Totals 414 333 747 

 (42.6%) (34.3%) (38.4%) 

 n = 972 n = 972 n = 1944 

 

Traditional fraud theory predicts more frequent embezzlement under conditions of high pressure and high opportunity 

(Sutherland, 1940; Cressey, 1953; Murphy, 2012; Trompeter et al., 2013).  However, to better understand the relative 

importance of pressure and opportunity, we specifically compare conditions of high opportunity/low pressure (expansions) 

with those of low opportunity/high pressure (recessions).  We find evidence that individuals attempt to misappropriate more 

frequently during high opportunity/low pressure situations, thereby providing evidence that more asset misappropriation 

occurs during economic expansions rather than during recessions.  As shown above, individuals misappropriated 32.8 

percent of the time when facing high opportunity/low pressure but only 19.3 percent of the time when faced with low 

opportunity/high pressure.  Further, the 245 attempts at asset misappropriation is significantly different than the 144 attempts 

with χ2 = 38.41, p < 0.001. 

 

Table V: The Amount of Asset Misappropriation by Manager Condition 
Means (standard deviation) of the amount of misappropriation (MISAPP_AMT) across high/low opportunity and high/low 

pressure conditions. 

 High Pressure 

(Salary < Expenses) 

Low Pressure 

(Salary > Expenses) 

Totals 

High Opportunity 

(Actual Sales > Forecast 

Sales) 

 

34.90 

(80.62) 

n = 487 

 

Expansion 

27.99 

(72.64) 

n = 500 

 

 

31.40 

(76.72) 

n = 987 

 

Low Opportunity 

(Actual Sales ≤ Forecast 

Sales) 

Recession 

18.58 

(69.76) 

n = 485 

 

 

11.57 

(57.53) 

n = 472 

 

 

15.13 

(64.08) 

n = 957 

 

Totals 26.76 20.02 23.39 

 (75.80) (66.22) (71.23) 

 n = 972 n = 972 n = 1944 

 

Traditional fraud theory tells us we will see more frequent embezzlement under conditions of high pressure and high 

opportunity (Sutherland, 1940; Cressey, 1953; Murphy, 2012; Trompeter et al., 2013).  However, to better understand the 

relative importance of pressure and opportunity, we specifically compare conditions of high opportunity/low pressure 

(expansions) to those of low opportunity/high pressure (recessions).  We find evidence that individuals attempt to 

misappropriate higher dollar amounts during high opportunity/low pressure situations, thereby providing evidence that on 

average a higher amount of asset misappropriation originates during economic expansions than during recessions.  As shown 

above, the average rate of misappropriation during periods of high opportunity/low pressure (27.99) is significantly greater 

than the average rate misappropriated during periods of low opportunity/high pressure (18.58) (t = 2.074, p = 0.019, one-

tailed). 
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Table VI: Logit Model (Dependent Variable: MISAPP) 

 Model 1:   Model 2:   Model 3:   Model 4:  

Variable Coefficient  Coefficient  Coefficient  Coefficient 

C 0.2657  0.5893  0.9375  1.2154 

 (.6895)  (.3724)  (.1623)  (.0667)** 

SALARY+ -0.4274  -0.4212  -0.4272  -0.4252 

 (<.0001)***  (<.0001)***  (<.0001)***  (<.0001)*** 

ACT_SURPRISE 1.2749  1.2787     

 (<.0001)***  (<.0001)***     

ACT_SURPRISE_AMT     0.0108  0.0106 

     (<.0001)***  (<.0001)*** 

STAGE 0.3422  0.2595  0.3584  0.2827 

 (.0002)***  (.0038)***  (.0004)***  (.0016)*** 

SALARY+FIRST -0.1102  -0.0459  -0.1222  -0.0631 

 (.4886)  (.7828)  (.4413)  (.7064) 

MGR_GENDER -0.5157  -0.5330  -0.5026  -0.5105 

 (.0035)***  (.0025)***  (.0045)***  (.0039)*** 

MGR_AGE -0.0445  -0.0372  -0.0475  -0.0396 

 (0.0914)*  (0.1560)  (0.0749)*  (.1349) 

MGR_ENDOW -0.0009  -0.0011  -0.0009  -0.0011 

 (.0186)**  (.0062)***  (.0133)**  (.0045)*** 

AUDIT_HISTORY   -0.5935    -0.5657 

   (.0308)**    (.0377)** 

LR statistic 234.2160  220.5589  233.1969  213.8977 

Prob(LR statistic) (<0.0001)***  (<.0001)***  (<0.0001)***  (<0.0001)*** 

 

Note: The dependent variable MISAPP is a 1,0 binary variable where one represents instances where the manager 

attempted to misappropriate assets.  Observations with zero indicate the number of situations where the manager did 

not attempt to misappropriate.  SALARY+ is a binary dummy variable, which takes a value of one if manager salary 

exceeds manager expenses (low-pressure environment), and zero otherwise.  ACT_SURPRISE is one when 

ACT_SALES exceed FORECAST (high opportunity), and zero otherwise. ACT_SURPRISE_AMT is the amount by 

which ACT_SALES exceed FORECAST.  STAGE is set to one during the first six rounds and two otherwise.  

SALARY+FIRST is a binary variable taking a value of one if participants began the simulation in a low-pressure 

environment whereby their salary exceeded their expenses, and zero otherwise.  MGR_GENDER is the gender of the 

manager; MGR_AGE is the age of the manager; MGR_ENDOW is the manager’s endowment at the beginning of each 

round; and AUDIT_HISTORY is calculated as the percentage of prior rounds in which the manager was audited.  The 

regressions are estimated by applying White’s correction for heteroskedasticity.  And the p-values in parentheses have 

the following significance levels: *** (0.01), ** (0.05), and * (0.10).  Standard errors are clustered for each CFO-

Manager pair. 
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Table VII: OLS Model (Dependent Variable: MISAPP_AMT) 

 Model 1:   Model 2:   Model 3:   Model 4:  

Variable Coefficient  Coefficient  Coefficient  Coefficient 

C 25.2070  33.5579  32.5211  40.5510 

 (.0695)*  (.0224)**  (.0159)**  (.0045)*** 

SALARY+ -7.4700  -6.5621  -7.3963  -6.5322 

 (.0244)**  (.0602)*  (.0252)**  (.0602)* 

ACT_SURPRISE 14.9706  15.4475     

 (<.0001)***  (<.0001)***     

ACT_SURPRISE_AMT     0.1360  0.1344 

     (<.0001)***  (<.0001)*** 

STAGE 6.8550  5.4150  7.0747  5.7252 

 (.0199)**  (.0722)*  (.0161)**  (.0583)* 

SALARY+FIRST 12.4243  15.2545  12.6122  15.3345 

 (.0026)***  (.0015)***  (.0021)***   (.0014)*** 

MGR_GENDER -11.0159  -12.4971  -10.8696  -12.2320 

 (.0011)***  (.0005)***  (.0012)***  (.0006)*** 

MGR_AGE 0.0725  0.2482  0.0542  0.2341 

 (0.8928)  (0.6792)  (0.9178)  (.6884) 

MGR_ENDOW -0.1237  -0.1295  -0.1237  -0.1293 

 (.0009)***  (.0008)***  (.0009)***  (.0008)*** 

AUDIT_HISTORY   -17.0935    -16.6873 

   (.0147)**    (.0171)** 

F-statistic 9.96  8.56  17.90  14.70 

Prob(F-statistic) (<0.0001)***  (<0.0001)***  (<0.0001)***  (<0.0001)*** 

R^2 0.1022  0.1050  0.1043  0.1061 

 

Note: The dependent variable MISAPP_AMT represents the amount a manager attempted to misappropriate during 

the round and is calculated by subtracting reported sales (RPT_SALES) from actual sales (ACT_SALES). SALARY+ is 

a binary dummy variable, which takes a value of one if manager salary exceeds manager expenses (low-pressure 

environment), and zero otherwise.  ACT_SURPRISE is one when ACT_SALES exceed FORECAST (high opportunity), 

and zero otherwise.  ACT_SURPRISE_AMT is the amount by which ACT_SALES exceed FORECAST.  STAGE is set 

to one during the first six rounds and two otherwise.  SALARY+FIRST is a binary variable taking a value of one if 

participants began the simulation in a low-pressure environment whereby their salary exceeded their expenses, and 

zero otherwise.  MGR_GENDER is the gender of the manager; MGR_AGE is the age of the manager; MGR_ENDOW 

is the manager’s endowment at the beginning of each round; and AUDIT_HISTORY is calculated as the percentage of 

prior rounds in which the manager was audited.  The regressions are estimated by applying White’s correction for 

heteroskedasticity.  And the p-values in parentheses have the following significance levels: *** (0.01), ** (0.05), and 

* (0.10).  Standard errors are clustered for each CFO-Manager pair. 
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Table VIII: Logistic Regression Model (Response Variable: AUDIT) 

 

 Model 1:   Model 2:   Model 3:   Model 4:  

Variable Coefficient  Coefficient  Coefficient  Coefficient 

C -0.3254  -0.4116  -0.7721  -0.7979 

 (.4587)  (.3369)  (.0947)*  (.0779)* 

SALARY+ 0.5703  0.5690  0.5406  0.5295 

 (<.0001)***  (<.0001)***  (<.0001)***  (<.0001)*** 

RPT_SURPRISE -0.9546  -0.9744     

 (<.0001)***  (<.0001)***     

RPT_SURPRISE_AMT     -0.0082  -0.0081 

     (<.0001)***  (<.0001)*** 

STAGE -0.2486  -0.1455  -0.1914  -0.0914 

 (.1169)  (.3553)  (.2338)  (.5678) 

SALARY+FIRST 0.2226  0.2283  0.1556  0.1521 

 (.0942)*  (.0748)**  (.2502)  (.2484) 

CFO_GENDER 0.0541  0.0094  0.0632  0.0199 

 (0.6729)  (.9413)  (0.6338)  (0.8783) 

CFO_AGE 0.0224  0.0215  0.0196  0.0167 

 (.1982)  (.2175)  (.2916)  (.3688) 

CFO_ENDOW 0.0003  0.0001  0.0003  0.0000 

 (.0202)**  (.3875)  (.0975)*  (.7864) 

MISAPP_HISTORY   1.2452    1.1891 

   (.0002)***    (.0004)*** 

LR statistic 141.3438  152.0492  165.8139  171.9179 

Prob(LR statistic) (<0.0001)***  (<.0001)***  (<0.0001)***  (<0.0001)*** 

 

Note: The dependent variable AUDIT is a 1,0 binary variable where one represents situations where the CFO audited to 

determine whether asset misappropriation occurred.  Observations with zero indicate the number of instances the CFO 

did not audit.  SALARY+ is a binary dummy variable, which takes a value of one if manager salary exceeds manager 

expenses (low-pressure environment), and zero otherwise.  RPT_SURPRISE is one when RPT_SALES sales exceed 

ACT_SALES, and zero otherwise.  RPT_SURPRISE_AMT is the amount by which ACT_SALES sales exceed FORECAST.  

STAGE is set to one during the first six rounds and two otherwise.  SALARY+FIRST is a binary variable taking a value of 

one if participants began the simulation in a low-pressure environment, and zero otherwise.  CFO_ENDOW is the CFO’s 

endowment at the end of each round.  MISAPP_HISTORY is the percentage of prior rounds in which the CFO successfully 

caught the manager misappropriating assets.  Logit models were estimated with White’s correction for heteroskedasticity.  

LR is the likelihood ratio chi-square test statistics with twelve degrees of freedom. The significance levels for the chi-

squares are indicated as follows: *** (0.01), ** (0.05), and * (0.10).  Standard errors are clustered for each CFO-Manager 

pair. 
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Table IX: The Amount of Undetected Asset Misappropriation by Manager Condition 

Means (standard deviation) of the amount that remained undetected (UNDETECTED_AMT) across high/low 

opportunity and high/low pressure conditions. 

 

 High Pressure 

(Salary < 

Expenses) 

Low Pressure 

(Salary > Expenses) 

Totals 

High Opportunity 

(Actual Sales > Forecast 

Sales) 

 

13.84 

(30.89) 

n = 487 

 

Expansion 

9.88 

(23.57) 

n = 500 

 

 

11.84 

(27.48) 

n = 987 

 

Low Opportunity 

(Actual Sales ≤ Forecast 

Sales) 

Recession 

3.21 

(13.00) 

n = 485 

 

 

0.95 

(7.96) 

n = 472 

 

 

2.10 

(10.87) 

n = 957 

 

Totals 8.54 5.54 7.04 

 (24.29) (18.34) (21.57) 

 n = 972 n = 972 n = 1944 

 

We are interested in comparing the amount of asset misappropriation that remains undetected during periods of high 

opportunity/low pressure to those occurring under low opportunity/high pressure.  We find evidence that managers 

detect less asset misappropriation during periods of high opportunity/low pressure.  More specifically, the average 

amount of undetected misappropriation during high opportunity/low pressure (9.88) is significantly greater than the 

average amount undetected during low opportunity/high pressure (3.21) (t = 5.522, p < 0.001, one-tailed). 
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Table X: OLS Model (Dependent Variable: UNDETECTED_AMT) 

 Model 1:   Model 2:   Model 3:   Model 4:  

Variable Coefficient  Coefficient  Coefficient  Coefficient 

C 10.9232  11.0999  15.6825  15.5017 

 (0183)**  (.0133)**  (.0014)***  (.0012)*** 

SALARY+ -3.2929  -3.2568  -3.2462  -3.2404 

 (.0010)***  (.0013)***  (.0009)***  (.0012)*** 

ACT_SURPRISE 9.7619  9.7624     

 (<.0001)***  (<.0001)***     

ACT_SURPRISE_AMT     0.0906  0.0879 

     (<.0001)***  (<.0001)*** 

STAGE 0.2151  0.1665  0.3569  0.3559 

 (.8148)  (.8533)  (.6956)  (.6925) 

SALARY+FIRST 2.5260  2.8391  2.6525  2.8940 

 (.0360)**  (.0235)**  (.0279)**   (.0218)** 

MGR_GENDER -2.3966  -2.4659  -2.3044  -2.3036 

 (.0549)*  (.0544)*  (.0644)**  (.0725)** 

MGR_AGE -0.2621  -0.2041  -0.2740  -0.2117 

 (0.1434)  (0.2524)  (0.1460)  (.2629) 

MGR_ENDOW -0.0021  -0.0030  -0.0021  -0.0028 

 (.6042)  (.4818)  (.6175)  (.4995) 

AUDIT_HISTORY   -2.5552    -2.2887 

   (.1817)    (.2353) 

F-statistic 16.35  14.33  13.87  11.68 

Prob(F-statistic) (<0.0001)***  (<0.0001)***  (<0.0001)***  (<0.0001)*** 

R^2 0.0633  0.0659  0.0763  0.0750 

 

Note: The dependent variable UNDETECTED_AMT represents the total amount of asset misappropriation by the 

manager that is not caught by an audit.  SALARY+ is a binary dummy variable, which takes a value of one if manager 

salary exceeds manager expenses (low-pressure environment), and zero otherwise.  ACT_SURPRISE is one when 

ACT_SALES exceeds FORECAST, and zero otherwise.  ACT_SURPRISE_AMT is the amount by which ACT_SALES 

exceeds FORECAST.  STAGE is set to one during the first six rounds and two otherwise.  SALARY+FIRST is a binary 

variable taking a value of one if participants began the simulation in a low-pressure environment, and zero otherwise.  

MGR_GENDER is the gender of the manager; MGR_AGE is the age of the manager; MGR_ENDOW is the manager’s 

endowment at the beginning of each round.  AUDIT_HISTORY is the percentage of prior rounds in which the manager 

was audited.  The regressions were estimated by applying White’s correction for heteroskedasticity.  And p-values are 

in parentheses, with significance levels indicated as follows: *** (0.01), ** (0.05), and * (0.10).  Standard errors are 

clustered for each CFO-Manager pair. 

 


