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Preface 

This dissertation follows the form of a cumulative dissertation. It includes two manuscripts, 

the first of which has been submitted for publication. The following manuscripts are included 

in Appendices A and B: 

Rollwage, J., Häusser, J. A., & Schulz-Hardt, S. (2022). Does holding people accountable 

make them less loss averse? A three-study replication attempt. [Manuscript submitted 

for publication], Department of Economic and Social Psychology, University of 

Goettingen. 

Rollwage, J., Treffenstädt, C., & Schulz-Hardt, S. (2022). What does the typical experimental 

manipulation of process vs. outcome accountability actually manipulate? A 

comprehensive investigation of possible psychological mechanisms. [Unpublished 

manuscript], Department of Economic and Social Psychology, University of 

Goettingen. 

In this dissertation, I integrate the theoretical background of these manuscripts and discuss 

their broader implications for the research on the effects of process and outcome 

accountability. I am the first author of both of these manuscripts.  

For the three experiments in the first manuscript, I collected the data for the third experiment, 

provided the data analysis for all experiments, and wrote the manuscript. My co-authors 

contributed the study designs, collected the data of the first two experiments, and provided 

essential feedback during the entire project, especially during the writing process. For the 

second manuscript, I designed the study, collected and analyzed the data, and wrote the 

manuscript. My co-authors provided extensive and important feedback during all of these 

stages. 

All parts of this dissertation were written by myself, the assistance of third parties was only 

accepted if scientifically justifiable and acceptable with regard to the examination regulations, 

and all sources have been quoted. 
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Summary 

Accountability is an essential aspect of human judgment and decision-making. Past research 

has claimed that different forms of accountability have differential effects on the quality of 

the decisions people make. Specifically, it has been reported that holding people accountable 

for their decision-making process (process accountability) rather than the outcomes of their 

decisions (outcome accountability) leads to higher decision quality and reduces cognitive 

biases. However, recently this claim, which has found entry into multiple influential literature 

reviews and textbooks, has been called into question by a series of unsuccessful replication 

attempts. This dissertation provides further evidence that previous findings regarding the 

beneficial effects of process accountability need to be scrutinized and tested. As in 

Manuscript 1, my co-authors and I found evidence that a classic finding from the 

accountability literature, Vieider's (2009) finding that accountability can reduce loss aversion, 

does not replicate. In Manuscript 2, we also discussed and tested the potential shortcomings of 

one of the most common experimental paradigms in accountability research that all of the 

studies that have failed to replicate so far share. In this paradigm, process and outcome 

accountability are induced by announcing interviews to the study participants. In the two 

experiments reported in the second manuscript, we found clear evidence that this "interview 

manipulation" of process and outcome accountability does not reliably produce the 

psychological effects it is supposed to induce. Therefore, the results reported in this 

dissertation impose serious limitations on the generalizability of previous findings regarding 

the effects of process and outcome accountability. While more theoretical and empirical work 

is needed to clarify how to address these problems regarding the replicability of previous 

findings of the effects of process and outcome accountability and if there are any more 

problems with this research, this work identifies important methodological problems within 

accountability research and discusses potential future directions to solve these problems.   
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Deutsche Zusammenfassung 
 

Verantwortlichkeit ist ein wesentlicher Bestandteil der menschlichen Urteils- und 

Entscheidungsfindung. In der bisherigen Forschung zu Verantwortlichkeitseffekten wurde die 

Behauptung aufgestellt, dass verschiedene Formen von Verantwortlichkeit unterschiedliche 

Auswirkungen auf die Qualität der von Menschen getroffenen Entscheidungen haben. 

Genauer wird in der Literatur berichtet, dass Verantwortlichkeit für den Entscheidungsprozess 

(Prozessverantwortlichkeit) im Gegensatz zu Verantwortlichkeit für die Ergebnisse der 

Entscheidungen (Ergebnisverantwortlichkeit) zu einer höheren Entscheidungsqualität führt 

und kognitive Verzerrungen verringert. In jüngster Zeit wurde diese Behauptung, die Eingang 

in zahlreiche einflussreiche Literaturreviews und Lehrbücher gefunden hat, jedoch durch eine 

Reihe erfolgloser Replikationsversuche in Frage gestellt. Diese Dissertation liefert weitere 

Beweise dafür, dass frühere Befunde bezüglich der positiven Auswirkungen von 

Prozessverantwortlichkeit stärker hinterfragt und getestet werden müssen. Meine Co-Autoren 

und ich finden in Manuskript 1 dieser Dissertation Belege dafür, dass ein klassischer Befund 

aus der Verantwortlichkeits-Literatur, Vieiders (2009) Befund, dass Personen, wenn sie sich 

für ihre Entscheidungen verantworten müssen weniger Verlustaversion zeigen, nicht repliziert 

werden kann. Darüber hinaus haben wir in Manuskript 2 einige potenzielle Mängel eines der 

gängigsten experimentellen Paradigmen in der Verantwortlichkeitsforschung diskutiert und 

getestet. Dieses Paradigma, welches in allen bisher nicht replizierbaren Studien verwendet 

wurde, induziert Prozess- und Ergebnisverantwortlichkeit durch die Ankündigung an die 

Studienteilnehmer, dass mit ihnen ein Interview geführt werden soll in dem sie sich für die 

Ergebnisse ihrer Entscheidungen bzw. den Prozess hinter ihren Entscheidungen rechtfertigen 

müssen. In den beiden Experimenten, über die im zweiten Manuskript berichtet wird, fanden 

wir eindeutige Belege dafür, dass diese "Interview-Manipulation" von Prozess- und 

Ergebnisverantwortung nicht zuverlässig die psychologischen Effekte hervorruft, die sie 
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eigentlich hervorrufen soll. Die in dieser Dissertation berichteten Ergebnisse schränken daher 

die Generalisierbarkeit bisheriger Erkenntnisse über die Auswirkungen von Prozess- und 

Ergebnisverantwortung erheblich ein. Während weitere theoretische und empirische Arbeiten 

erforderlich sind, um zu klären, wie diese Probleme bezüglich der Reproduzierbarkeit früherer 

Erkenntnisse über die Auswirkungen von Prozess- und Ergebnisverantwortlichkeit adressiert 

werden können und ob es noch weitere Probleme im Zusammenhang mit dieser Forschung 

gibt, zeigt diese Arbeit dennoch wichtige methodische Probleme innerhalb der 

Verantwortlichkeitsforschung auf und identifiziert mögliche Lösungen. 
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1. Introduction 

“[…] replication sit[s] at the heart of scientific progress […]” 

 (Walker et al., 2017) 

The endeavor to replicate and try to disprove earlier work is central to scientific 

discovery and progress. However, as has been extensively discussed in recent years, it seems 

that large parts of the scientific community, especially certain fields, have lost sight of this 

central component of scientific progress. Fields such as medicine, economics, and, most 

prominently, psychology have seen a "replication crisis" (Pashler & Wagenmakers, 2012). 

This crisis has many facets, but in its most basic form, it describes the realization that a 

substantial part of the research reported in psychology (and, for what it is worth, in most other 

scientific fields) might be false (Ionnadis, 2005) and, thus, not replicable. Therefore, it seems 

essential for researchers in psychology to question earlier findings and try to replicate them to 

learn which parts of the psychological literature are replicable and, thus, reliable. However, 

replication studies still make up only a minuscule part (about 1%) of the psychological 

literature (Makel et al., 2012), and there are still numerous fields in psychology that almost 

exclusively consist of original findings and lack direct replication attempts. One prominent 

field in psychology that, for the longest time, had very much fit this description and has 

recently seen a number of unsuccessful replication attempts is the research of accountability. 

This dissertation aims to provide further evidence regarding the robustness and replicability of 

findings from the accountability literature, specifically regarding the robustness of the effects 

of process vs. outcome accountability. Furthermore, it identifies and tests methodological 

problems in the research of process and outcome accountability that could be responsible for 

the difficulties researchers seem to have in replicating the findings of earlier accountability 

research.      
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 1.1 Accountability 

Accountability is a concept that has been investigated since at least the late 70s of the 

previous century and nowadays is somewhat of a buzzword. While there are a couple of 

different definitions and understandings of the concept of accountability, at least in 

psychology, it is most commonly defined as the expectation that one has to justify their 

decisions and/or actions to others, typically to an authority (Lerner & Tetlock, 1999, 

Simonson & Nye, 1992). In addition, it usually entails that at least some direct or indirect 

consequences are contingent on the evaluation of these decisions by others (cf. Mulgan, 

2000).  

Accountability is integral to real-world decision-making, as "people do not think and 

act in a social vacuum" (Lerner & Tetlock, 1999, p.270) when they make decisions. Instead, 

often times our decisions are influenced and shaped by the anticipation that we, in some way, 

will be held accountable for them. Accountability is not only common in social settings, but it 

also plays an essential role in them. Because without accountability for our decisions and 

actions, we might act way more brashly than we should (cf. Hall et al., 2017). Therefore, 

accountability acts as a structural feature in our social environments to increase the 

thoroughness of our decisions and thus improve decision quality.  

However, accountability is usually not understood as a unitarian concept but rather as 

contingent on several contextual factors. This understanding has been formalized in the social 

contingency model of accountability (Tetlock, 1985; Tetlock, 1992; Tetlock & Lerner, 1999). 

This theoretical framework, which, thus far, has been the most influential concept in 

accountability research, assumes that people's actions and decisions when they are being held 

accountable are driven mainly by two motives that compete with each other, namely seeking 

audience approval and minimizing mental effort (Tetlock & Lerner, 1999). Accordingly, 

people will act and decide in ways that they can easily defend against the scrutiny of others 
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while trying to use as little cognitive resources as possible. Based on these assumptions, the 

model proposes different coping strategies that people use to deal with being held accountable 

and that have been found in experimental research on accountability. The three most 

prominent of these coping strategies are strategic attitude shifting (decision-makers adjusting 

their public attitudes towards the views of the audience), defensive bolstering (self-justifying 

one's own decisions when confronted with a critical audience), and preemptive self-criticism 

(thinking about one's own decision thoroughly in order to anticipate potential criticism by the 

audience one is accountable to) (Tetlock & Lerner, 1999). These strategies affect the quality 

of judgment and decision-making in different ways. Strategic attitude shifting could have 

either a positive, a negative, or no effect on the quality of judgments and decisions. How 

strategic attitude shifting affects decisions depends on whether or not the preferred option of 

the audience one is accountable to is better, worse, or the same as the decision option that one 

would have chosen independently. This is because strategic attitude shifting causes the people 

that are held accountable to choose the option that the audience prefers. Defensive bolstering 

should generally have either no or a negative effect on decision and judgment quality, as 

people who engage in defensive bolstering make the same decisions they would have made 

without being held accountable. They only exert mental effort to defend their decision after 

they have already made it. However, by expanding cognitive effort to justify the decision one 

made retrospectively, the chance that one would realize that this decision was incorrect or 

suboptimal and therefore change it might be reduced. On the other hand, preemptive self-

criticism should generally positively affect the quality of judgment and decision-making, as it 

should lead to accountable people making more thorough decisions by considering more 

different options and assessing these options more critically.  

In their influential review of the accountability literature, Lerner and Tetlock (1999) 

identified four key moderators that affect which coping strategy is triggered in people when 

they are held accountable. The first moderator is knowledge about the views of the audience 
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one is accountable to, i.e., whether the views of the audience are known or unknown to the 

person that is being held accountable. When the audience's views are known, the social 

contingency model of accountability predicts that the person held accountable will aim to 

match these views with their decisions to gain the audience's social approval. This prediction 

is corroborated by a number of findings that show that people shift their attitudes towards that 

of an audience with known views with which they have to discuss their views (for example, 

Tetlock, 1983; Tetlock et al., 1989). In contrast, if one is accountable to an audience with 

unknown views, simply matching the audience's views is not possible. Therefore, it is 

believed that, in such a situation, accountability would lead to preemptive self-criticism 

(Lerner & Tetlock, 1999). Evidence for this has been provided, for example, by Tetlock 

(1983), who found that participants who were accountable to an unknown audience had a 

higher tolerance for evaluative inconsistency and recognized value-trade-offs better than 

participants that were accountable to a known audience when they evaluated controversial 

issues.  

The second important moderator identified in the social contingency model of 

accountability is the timing of the accountability – whether a person learns that they are being 

held accountable before or after they made their decision. Post-decisional accountability has 

been shown to cause self-justification and defensive bolstering in individuals. Suppose one 

learns they are being held accountable after they have already made a decision. In that case, 

they will engage in effortful thinking to find post hoc justifications for their decision to defend 

it to others. This has been demonstrated, for example, by Conlon and Wolff (1980) as well as 

Fox and Staw (1979). Both of these studies found that post-decisional accountability 

increased escalating commitment. Pre-decisional accountability, on the other hand, should 

lead to preemptive self-criticism and, thus, have beneficial effects on decision quality. An 

example of this is the finding that pre-decisional accountability can reduce escalating 

commitment (Brockner et al., 1979; Simonson & Nye, 1992).  
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A third moderator proposed by the social contingency model of accountability is the 

legitimacy of accountability. While legitimate authorities should lead to positive and, 

therefore, potentially beneficial reactions to being held accountable (Tyler, 1997), illegitimate 

accountability demands should be perceived as intrusive and should cause negative reactions 

to these demands, warding off any positive effects accountability could, in theory, have (cf. 

Lerner & Tetlock, 1999). 

Finally, the fourth moderator identified by Lerner and Tetlock (1999) is the 

accountability focus – whether one is predominantly held accountable for the outcomes 

(results) of their decisions or the process of their decisions (i.e., how the decisions were 

made). This fourth moderator has probably been the most influential in the accountability 

literature, and it will also be the main focus of this doctoral thesis. Therefore, I will discuss it 

in detail in the following section. 

1.2 Process and outcome accountability 

According to the accountability literature, one of the most important and influential 

moderators for the effects of accountability on judgment and decision quality is the focus of 

accountability – that is, whether one is being held accountable for the process of their 

decision-making or the outcome of their decisions (for a review see Patil et al., 2014).  

For people being held accountable for their decision-making process, it does not 

matter whether or not their decisions ultimately turn out to be correct. It only matters that they 

used the best or, at least, a justifiable procedure to come up with their decisions. One example 

of process accountability would be physicians on an oncology ward: a physician treating 

cancer would, in general, be held responsible for following the correct procedure (e.g., 

treating the patient through radiation or chemotherapy rather than treating them with globuli 

or prayers) instead of the health outcome per se, i.e., whether the patient lives or dies. 
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In contrast, outcome accountability describes a form of accountability that, as the 

name implies, is solely focused on the outcomes people achieve. Therefore, someone who is 

outcome accountable will be held accountable for the quality or the result of their decisions, 

regardless of the procedure they used to make this decision. In other words, in the case of 

outcome accountability, it does not matter whether or not someone used the ideal decision-

making procedure or, at least, a rational one. It only matters whether that decision turned out 

to be good or not. An example of outcome accountability would be a CEO who is, for the 

most part, only held accountable for corporate profits. It only matters whether or not the 

company is profitable, not how the decisions were made that lead to the company being or not 

being profitable. 

In general, empirical research on accountability has emphasized the benefits of process 

accountability on judgment and decision quality. For example, it has been shown that process 

accountability can improve interview validity (Brtek & Motowidlo, 2002), negotiation 

outcomes (De Dreu et al., 2000), and judgment accuracy (Siegel-Jacobs & Yates, 1996). 

Outcome accountability has not been associated with similar beneficial effects, with a few 

notable exceptions (de Langhe et al., 2011; Davis et al., 2007). If anything, outcome 

accountability has more often than not been characterized as detrimental to judgment and 

decision quality (e.g., Arkes et al., 1986; Siegel-Jacobs & Yates, 1996). 

Accountability research has proposed two mechanisms to explain these differential 

effects of process and outcome accountability. The first one is stress: Siegel-Jacobs and Yates 

(1996) proposed that process and outcome accountability could affect stress levels differently. 

Outcome accountability has been claimed to increase stress to super-optimal levels (Siegel-

Jacobs & Yates, 1996), which have been found to be detrimental to judgment and decision 

quality (Keinan et al., 1987; Yates, 1990). Process accountability, on the other hand, has been 
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associated with moderate increases in stress levels which, in turn, have been found to benefit 

the quality of judgment and decision-making (Janis & Mann, 1977; Yates, 1990).  

The second mechanism proposed as an explanation for the differential effects of 

process vs. outcome accountability is epistemic motivation. Epistemic motivation is the desire 

to gain an accurate and detailed understanding of the world or, at least, the task or situation at 

hand. Epistemic motivation should, in turn, increase one's willingness to engage in effortful 

and systematic information processing. Whereas the stress explanation has mostly remained 

pure theoretical speculation, at least some studies reported evidence in favor of the predicted 

association of process accountability and epistemic motivation (De Dreu et al., 2006; 

Kruglanski, 1989). In contrast, outcome accountability has not been associated with increased 

epistemic motivation (De Dreu et al., 2000; De Dreu et al., 2006; de Langhe et al., 2011). 

1.3 The problem with accountability research 

Research on accountability has made strong claims regarding the benefits of process 

accountability, both in comparison with no accountability and with outcome accountability, 

with the latter even being seen as a detriment to high-quality decision-making. Multiple 

influential reviews and textbooks (e.g., Bovens et al., 2014; Lerner & Tetlock, 1999; 

Schneider & Shanteau, 2003) have included and propagated these claims. However, upon 

close inspection, it becomes clear that these claims are based on comparatively little data. A 

lot of, even the most prominent, effects of process vs. outcome accountability (e.g., Simonson 

& Staw, 1992; Siegel-Jacobs & Yates, 1996) have been shown only once or twice under 

controlled conditions and, for a long time, independent replication studies have been entirely 

absent from this literature. This is a major caveat to the trustworthiness of these findings.  

Philosophers of science, for the better part of a century, have argued that science 

without replicability is not science after all. An effect should only be assumed to be "real" if it 

can be repeated (Popper, 1959/2002) and if the procedures and circumstances that are 
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required to (re)produce the effect are known (Dunlap, 1926). These arguments have been 

substantiated by Ioannidis (2005), whose mathematical analyses have shown that any 

scientific field that neglects replications will end up in a situation where "most published 

research findings [in that field] are false" (Ioannidis, 2005, p.696). Based on this, it follows 

that "[…] direct replication by other laboratories is the best (and possibly the only) believable 

evidence for the reliability of an effect" (Simons, 2014, p.76). If such independent, direct 

replications do not exist, at least some level of skepticism regarding the robustness of the 

results of a study is warranted.  

This skepticism towards the findings in the accountability literature is warranted 

further by the fact that psychology, as a scientific discipline, has been troubled in recent years 

by the so-called "replication crisis" (Pashler & Wagenmakers, 2012)1. There are a lot of 

different reasons for how and why this crisis in psychology came to be, ranging from 

systematic problems such as publication bias (Ioannidis, 2008; Pashler & Harris, 2012) that 

results in researchers leaving studies that did not find significant effects in their file-drawer 

instead of publishing them (Rosenthal, 1979), to researchers consciously or unconsciously 

using questionable research practices to achieve significant results (John et al., 2012; 

Simmons et al., 2011), and even scientific fraud (Stroebe et al., 2012). However, regardless of 

what the reasons for this crisis are in detail, or which of these reasons may be the most 

influential, one thing is obvious – and that is the fact that (lack of) replicability, indeed, is a 

significant problem in psychology. Multiple large-scale, multi-lab replication projects (e.g., 

Ebersole et al., 2016; Klein et al., 2014; Klein et al., 2018) have shown that replicability in 

psychological research, in general, is somewhat low. A recent review (Nosek et al., 2022) that 

 
1 This is not to say that replicability is only a problem in psychological research or that this problem particularly 

bad. It might very well be that this problem is just as bad or even worse in other disciplines. Instead, this 

statement aims to emphasize that replicability is a known problem in psychology. In contrast to this other 

disciplines instead of not having a replication crisis might simply be “a step behind” in that they have not 

identified and addressed the problem of low replicability in their field yet.  
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integrated the results of a large number of replication studies conducted between 2014 and 

2021 has shown that only about 64% of replications reported statistically significant effects in 

the same direction as the effect in the original study. This means that less than 2/3 thirds of 

findings can be reliably replicated (Nosek et al., 2022). Furthermore, even in cases where 

effects can be replicated, they often turn out to be substantially smaller in the replication study 

as compared to the study where they were initially reported (Nosek et al., 2022).  

In addition to the fact that most of the empirical research on accountability has not 

been replicated so far and, thus, is based on relatively little data, recent studies have called 

into question the generalizability of the superiority of process accountability compared with 

outcome accountability or no accountability. Most importantly, these recent studies have 

found no beneficial effects of process accountability. For example, Häusser et al. (2107) 

found no effect of process accountability on idea generation. Similarly, Hoffmann et al. 

(2017) did not find any effect of process accountability on judgment accuracy, and Chang et 

al. (2017) found that process accountability did not affect forecasting accuracy. 

These findings that question the assumption of the general superiority of process 

accountability over outcome accountability and its general effectiveness at improving 

judgments and decision-making have been further corroborated by a new meta-analysis by 

Sharon et al.  (2022). In this meta-analysis, the authors found that it is highly dependent on 

task characteristics, such as task complexity, which form of accountability (process or 

outcome accountability) is more conducive to good decision-making and general task 

performance.  

However, the most concerning problem in terms of the robustness of accountability 

research is that recently several unsuccessful replication attempts were conducted, which were 

unable to replicate some of the beneficial effects of process accountability and the lack of 

such beneficial effects of outcome accountability that had been previously reported in the 
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literature. For instance, in the only direct replication study published yet, Schulz-Hardt et al. 

(2021) tried to replicate and extend the seminal work of Simonson and Staw (1992) but were 

unable to do so. The authors found no evidence that process (or outcome) accountability 

affected the amount of escalating commitment participants showed. Even when they 

integrated their findings with the original findings of Simonson and Staw (1992) with a 

Bayesian meta-analysis, they found substantial evidence for the null hypothesis that process 

accountability did not affect escalating commitment. Another unsuccessful replication of the 

beneficial effects of process accountability can be found in the dissertation of Sluga (2021). 

He was unable to replicate the very influential study by Siegel-Jacobs and Yates (1996). 

Finally, in a series of experiments conducted by Häusser and Schulz-Hardt (2017) as part of 

the DFG-project "Prozess- und Ergebnisverantwortlichkeit bei Gruppenentscheidungen ", the 

authors found that they were unable to replicate findings by De Dreu et al. (2000), Girandola 

and Gauthier (2001) and Scholten et al. (2007). 

To summarize, accountability research, especially regarding the differential effects of 

process and outcome accountability, has been rather influential. It has changed our general 

understanding of human judgment and decision-making and shaped beliefs in how 

management systems should be designed in practice to facilitate sound decision-making. Yet, 

many of the claimed benefits of process accountability seem to be based on a comparatively 

small data basis, as many effects have been shown only once and lack any independent, direct 

(or conceptual) replications. In light of the general replication crisis in psychology, this alone 

should be cause for concern. However, even more concerning is a recent string of published 

(Schulz-Hardt et al., 2021) and unpublished replication attempts (Sluga, 2021; Häusser & 

Schulz-Hardt, 2017) that could not replicate the original findings. Considering this concerning 

set of circumstances surrounding the research on the effects of process and outcome 

accountability, the research presented in this doctoral thesis was devised and conducted.  
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The experiments that I will summarize in the following sections aim to further the 

scientific progress in the research field of accountability in two ways. The first manuscript 

focuses on advancing our knowledge about which effects from the accountability literature do 

replicate. To this end, three experiments were conducted to attempt to replicate and 

potentially expand another classic finding from the accountability literature: Vieider's (2009) 

findings that accountability can reduce loss aversion. While the first manuscript provides 

additional information regarding the extent of the replicability problem in accountability 

research, the second manuscript aims to gain insights into why findings on the effects of 

process vs. outcome accountability have failed to replicate. This was done by investigating 

some potential methodological problems in the literature by testing the effectiveness of the 

most common manipulation used to induce accountability in the laboratory.  

2. Summary of Manuscript 1: "Does holding decision-makers accountable 

make them less loss averse? A three-study replication attempt." 

The initial aim of the research conducted for this manuscript was to extend a classic 

finding from the accountability literature. Namely, we tried to extend Vieider's (2009) finding 

that loss aversion can be reduced by holding people accountable. However, as it became 

apparent that we could not extend or even replicate Vieider's (2009) findings, the focus 

shifted towards a full-fledged, direct replication attempt.  

Loss aversion is a very persistent cognitive bias that describes the tendency to weigh 

losses heavier than similarly sized gains (Tversky & Kahnemann, 1991) and can cause 

suboptimal decision-making, as it leads people to make irrational decisions in order to avoid 

losses (e.g., Kahneman et al., 1991; Köbberling & Wakker, 2005; Thaler, 1980). Vieider 

(2009) found that loss aversion can be reduced by holding people accountable for the 

decisions they make. Therefore, it would be quite beneficial if this finding was robust. 
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Specifically, this would mean that we have a tool at our disposal that allows us to reduce or 

even eliminate the effects of loss aversion and, thus, improve decision-making substantially.  

In a series of three experiments, we closely followed the procedures Vieider (2009) 

used in his original study. Just like Vieider (2009), we told participants that they would be 

interviewed by a researcher after they completed working on the experimental task in order to 

manipulate accountability. They then worked on the same task as in Vieider (2009), the 

straight matching task, which was based on stimuli developed by Tversky and Kahnemann 

(1991). In this task, participants have to fill in hypothetical lotteries so that they would be 

indifferent to playing the lottery or maintaining the status quo (i.e., not playing the lottery). 

The lotteries are constructed in such a way that participants would win or lose the lottery with 

a 50% chance each, and the amount they could lose already filled in. Participants then only 

filled in the amount they would want to be able to win (gain) in order to be indifferent 

towards playing or not playing the lottery. We calculated their average loss aversion based on 

the gain values participants filled in.  

While we generally followed Vieider's (2009) procedure very closely, we deviated in 

one major way from it in the first two experiments. The manipulation Vieider (2009) 

described in his study was somewhat ambiguous with regard to which form of accountability 

it was supposed to induce (although, at least in our opinion, it is much closer to a typical 

process accountability manipulation). In order to cleanly differentiate between the effects of 

process and outcome accountability on loss aversion and thus refine the specifics of the effect 

Vieider (2009) originally reported, we decided to manipulate accountability in a one-factorial 

design with three levels (no accountability vs. process accountability vs. outcome 

accountability) instead of Vieider's one-factorial two-level design (no accountability vs. 

accountability). The Bayesian analyses that we used provided substantial evidence for the null 

hypothesis. That is, they provided substantial evidence for the hypothesis that there are no 
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differences in loss aversion between process-accountable and non-accountable participants, 

neither in the first nor in the second experiment. Our analyses further provided evidence that 

there are also no differences in loss aversion between outcome-accountable and process-

accountable participants or between outcome-accountable and non-accountable participants 

(though the evidence in the first experiment would have to be labeled as being only 

anecdotal).   

As our first two experiments found no evidence at all of any effect of accountability 

(neither process nor outcome accountability) on loss aversion and therefore contradict the 

findings of Vieider (2009), we decided to conduct the third experiment as a full-fledged, 

direct replication. Thus, in our third experiment, we resorted to the one-factorial two-level 

design (accountability vs. no accountability) Vieider (2009) originally used in his study. In 

this third experiment, we also used a manipulation that resembled the one Vieider (2009) used 

as closely as possible. Furthermore, we also ensured that our sample's characteristics matched 

Vieider's (2009) in important aspects. Like Vieider (2009), in his original study, we collected 

a student sample with an academic background in business or economics and was fairly 

balanced in terms of gender composition. However, even with these changes, we could not 

replicate Vieider's (2009) findings in our third experiment. A Bayesian analysis again 

provided substantial evidence in favor of the null hypothesis (no differences in loss aversion 

between accountable and non-accountable participants). After all three of our experiments 

were unsuccessful in replicating the effect of (process) accountability on loss aversion that 

Vieider (2009) had found, we decided to integrate the available data in the form of a 

subsequent Bayesian meta-analysis. This meta-analysis, which combined the effect Vieider 

(2009) had found with the effects we found, again, provided substantial evidence in favor of 

the null hypothesis. From this, we can conclude that based on the currently available data for 

this research question, there is substantial evidence that (process) accountability does not 

affect loss aversion.  



19 

 

In conclusion, these results strongly indicate that the effect of (process) accountability 

on loss aversion that Vieider (2009) reported is far from being robust. Either there is no effect 

of (process) accountability on loss aversion at all and, thus, the original finding was a type I 

error, or the effect is far more volatile and context-dependent than previously thought. In 

either case, these findings considerably diminish the practical and theoretical implications that 

can be drawn from the originally reported effect. Additionally, these findings further question 

the general conclusion in the accountability literature that process accountability is superior to 

outcome accountability with regard to debiasing and improving judgment and decision-

making. Combined with the other problematic findings described in the previous section (e.g., 

Schulz-Hardt et al., 2021; Sharon et al., 2022; Sluga, 2021), these results imply that the 

beneficial effects of process accountability have been overstated. Either the advantages of 

process accountability do not exist or, at the very least, they are not universal but instead 

highly situation- and context-specific. Therefore, it seems paramount that future research on 

accountability tries to identify such situational and contextual variables that moderate the 

effects of process and outcome accountability. Even more importantly, however, these 

findings further highlight the need for more scrutiny in the research of accountability, 

especially in the form of more direct and, ideally, large-scale replication attempts. 

3. Summary of Manuscript 2: "What does the typical experimental 

manipulation of process vs. outcome accountability actually manipulate? A 

comprehensive investigation of possible psychological mechanisms." 

Based on the findings from our first manuscript in conjunction with the other 

unsuccessful replication attempts that were recently reported (i.e., Häusser & Schulz-Hardt, 

2017; Schulz-Hardt et al., 2021; Sluga, 2021), it has become increasingly clear that there is a 

serious problem of non-replicability in accountability research. We tried to understand what 

factors might play a role in causing these unsuccessful replications. In the manuscript 
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summarized in the following, we investigate the possibility that one of the most common 

manipulations used in lab experimental accountability research might be a substantial factor 

for the failed replications. This manipulation consists in announcing an interview to study 

participants in which they have to justify their decision-making process or their decision 

outcomes, depending on whether it is used to manipulate process or outcome accountability. 

The idea that this manipulation might be the reason behind the unsuccessful replication 

attempts is lent weight by the fact that all of the studies that have failed to replicate so far 

have used exactly this manipulation to induce accountability (De Dreu et al., 2000; Girandola 

& Gauthier, 2001; Scholten et al., 2007; Siegel-Jacobs & Yates, 1996; Simonson & Staw, 

1992; Vieider, 2009). We identified two major problems with this interview manipulation. 

First, it appears to be rather weak and not very realistic, as people that are being held 

accountable in the laboratory via this interview manipulation are typically accountable for 

decisions that have little to no importance to them or anybody else. The decisions in the 

laboratory are either almost entirely inconsequential (e.g., multi-cue judgment tasks) or even 

purely hypothetical in nature (e.g., studies on escalating commitment or loss aversion). 

Besides this, while accountability in real-life settings often has severe consequences in the 

case of bad decisions (e.g., losing one's job or approbation), the consequences the interview 

manipulation entails for suboptimal or non-satisfactory decisions are practically neglectable. 

The worst consequence participants in the laboratory usually have to fear is the 

unpleasantness of explaining and justifying their suboptimal decisions to an expert who 

negatively reacts to this justification. Based on this, it would not be very surprising if the 

interview manipulation would indeed be too weak to induce differential effects of process and 

outcome accountability reliably.  

Second, in many studies, the effectiveness of the interview manipulation is not 

appropriately controlled for. Many studies that use the interview-manipulation to induce 

accountability employ only minimal manipulation checks (e.g., Brtek & Motowidlo, 2002; 
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Chang et al., 2013; Siegel-Yacobs & Yates, 1996) or no manipulation checks at all (e.g., 

Hoffmann et al., 2017; Kim & Trotman, 2015; Lefebvre & Vieider, 2013; Vieider, 2009). 

Very often, it remains unclear whether or not the interview manipulation had any of the 

relevant psychological effects it is supposed to cause. 

Therefore, we conducted two experiments in which we investigated the reliability of 

the interview manipulation as an effective manipulation of process and outcome 

accountability. In both experiments, we manipulated process and outcome accountability via 

the usual interview manipulation, and we compared both conditions with a control condition 

without accountability. In order to provide an in-depth check of the interview manipulations, 

we followed a three-step procedure in both experiments. In the first step, we test whether or 

not participants were aware of the manipulation and understood it correctly (instruction 

check). In the second step, we tested whether the manipulation induced feelings of process 

and outcome accountability, respectively. Finally, in the third step, we checked whether the 

interview manipulation activated the proposed psychological mediators for the effects of 

process and outcome accountability on judgment and decision quality, namely either 

differential effects of process vs. outcome accountability on psychological stress (Siegel-

Jacobs & Yates, 1996) or an increase in epistemic motivation as a consequence of process 

accountability (Brtek & Motowidlo, 2002; De Dreu et al., 2006; de Langhe et al., 20110).  

The first of the two experiments was conducted near the height of the global Covid-19 

Pandemic, and since we aimed to achieve high test power, it was conducted as an online 

study. This is because it was impossible to collect large samples in the laboratory at that time. 

High test power was essential to this work in order to ensure that any failure to find 

substantial effects of the manipulation would be a consequence of a lack in the effectiveness 

of the manipulation rather than a type-II error. However, one problem that arose from the 

decision to conduct this first experiment online is that the results of it are not perfectly 
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comparable to those of other accountability studies since online studies are relatively 

uncommon in accountability research. In order to show that the results (or lack thereof) found 

in Experiment 1 of this manuscript were not only a result of it being conducted online, we 

replicated it with a nearly identical second experiment that was conducted as a classic 

laboratory study.  

The results of both experiments were very similar. We found that, in both experiments, 

the interview manipulation was only partially understood by and salient to our participants. 

Specifically, we found that participants in the two accountability conditions correctly 

identified the contents of the interview announced to them above chance levels. However, a 

substantial number of participants were unable to do so (about 30% in the process 

accountability condition and almost 50% in the outcome accountability condition). This was 

especially surprising as participants had to answer this question (for the first time) very 

shortly after reading the instructions that included the experimental manipulation. 

Furthermore, participants in the process accountability condition believed it more likely that 

they would have to justify their decisions. In contrast, participants in the outcome 

accountability condition and participants in the no accountability condition assigned similar 

likelihoods to the possibility that they would have to justify themselves. Despite this, we 

found that the interview manipulation was, for the most part, successful in inducing feelings 

of process accountability in participants. However, it was less consistently successful in 

inducing felt outcome accountability, as it did so only in the first of the two experiments 

reported in this manuscript. Additionally, and perhaps most importantly, we found that the 

interview manipulation did not affect either stress or epistemic motivation. Lastly, 

supplementary analyses showed that process and outcome accountability had no effect on the 

judgment quality in the multi-cue estimation task that we used in the two experiments of this 

manuscript.  
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These findings show that the ability of the most common accountability manipulation 

to produce the psychological effects it is supposed to induce reliably is very questionable. It 

seems that the interview manipulation we investigated in this manuscript is either too weak to 

produce the expected effects consistently or that its effectiveness depends on contextual 

factors that have not yet been identified. Therefore, it stands to reason that the weakness or 

volatility of the interview manipulation might be the explanation (or at least one explanation) 

for the difficulties that other researchers and we had in replicating earlier findings on process 

and outcome accountability. A manipulation that only produces the anticipated effects under 

specific, unknown conditions would result in failed replications every time an experiment 

does not meet these specific conditions. In sum, our findings from this manuscript clearly 

demonstrate that accountability research needs to scrutinize its previous findings and 

assumptions further. In addition, these results also indicate that future research on 

accountability should look for new and better ways to induce process and outcome 

accountability.    

4. General Discussion 

The two manuscripts summarized above further the research on accountability in two 

important ways. For one, our findings clearly indicate that research on the effects of process 

and outcome accountability on decision-making has a serious problem with its replicability. 

Hence, the current consensus that process accountability is generally beneficial to judgment 

and decision-making is no longer warranted. Several recent studies (Häusser & Schulz-Hardt, 

2017; Schulz-Hardt et al., 2021; Sluga, 2021) have already indicated that core findings of the 

literature on process and outcome accountability cannot be replicated. As shown in three 

experiments of the first manuscript summarized above, this list has to be extended. It no 

longer seems justified to claim that (process) accountability reduces loss aversion (as reported 

by Vieider, 2009). Furthermore, we did not find any beneficial effects of process 
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accountability on judgment accuracy in the two experiments of the second manuscript. This 

raises additional questions regarding the generalizability and replicability of previous findings 

reported by Siegel-Jacobs and Yates (1996) and de Langhe et al. (2011). Both these studies 

also used multi-cue judgment tasks and, in contrast to the two experiments in Manuscript 2, 

found differential effects of process and outcome accountability on judgment accuracy. Of 

course, the two experiments of Manuscript 2 cannot be considered direct replications of either 

Siegel-Jacobs and Yates (1996) or de Langhe et al. (2011). However, they still could be 

considered conceptual replications as one would expect to find the effects reported by these 

two studies to be present even if one uses a different multi-cue judgment task. The second 

significant contribution of the current set of experiments to the accountability literature is that 

the findings from the second manuscript provide the first substantial evidence for why so 

many of the recent accountability studies led to null findings. The findings from the second 

manuscript suggest that one major crux when trying to study accountability is the question of 

how to induce process and outcome accountability effectively and that the current way of 

doing that might be flawed. In the following, I will review these implications further, discuss 

the limitations of our research, and provide some ideas and directions for future research. 

4.1 Implications 

In all of our experiments, we found no indication that process accountability had any 

of the beneficial effects or that outcome accountability had any of the detrimental effects on 

judgment and decision quality that have been reported in the literature. The systematic 

problem regarding the replicability of earlier accountability research can have a number of 

reasons.  

The first and most far-reaching possible reason that would cause the replications to fail 

is that the theoretical predictions regarding the effects of process and outcome accountability 

are simply wrong. In other words, different forms of accountability do not affect judgment 
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and decision-making differently, or maybe do not even affect them at all. All previous 

findings of such beneficial or detrimental effects of process and outcome accountability 

would then be type-I errors. However, since (replication) experiments always test more than 

just a theory alone (they always test a combination of the theory, the methods used, and a 

number of additional assumptions), assuming that all previous findings of beneficial effects of 

process accountability were type-I errors might be an overstatement and an overinterpretation 

of the evidence and, probably, not warranted at this point.  

Another possible explanation for the lack of successful replications would be that the 

effects of process and outcome accountability are more context-dependent than previously 

thought, and the social contingency theory of accountability, therefore, is incomplete. This 

would mean that the failed replications are not indicative of previous findings being a type I 

error but rather show that the theory was incomplete and the procedures and assumptions to 

produce the effects reported in previous studies were insufficient. Two things speak for this 

explanation. First, as discussed earlier, the social contingency theory of accountability already 

identified additional moderators other than the accountability focus (process or outcome 

accountability), namely pre- vs. post-decisional accountability, legitimate vs. illegitimate 

accountability, and accountability to an audience with known vs. unknown views. While these 

other moderators are seldomly investigated anymore and generally are held constant in the 

research on process and outcome accountability (usually process vs. outcome accountability is 

investigated in the context of pre-decisional, legitimate accountability to an audience with 

unknown views), usually, there are no controls for this. Meaning studies researching process 

and outcome accountability generally are designed in a way that the accountability is pre-

decisional and should be perceived by the study participants to be legitimate and towards an 

audience with unknown views. However, these studies practically never verify, for example, 

by using manipulation checks, whether participants feel that the audience they are accountable 

to is legitimate or whether they feel they know the audience's views. Accordingly, it would be 
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possible that interactions between the accountability focus and the other moderators affected 

the results of some of the reported studies, regardless of whether they were original findings 

or replication attempts. There is also another reason why it seems plausible that the problems 

replicating earlier findings stem from additional moderators that were not accounted for thus 

far. The social contingency theory of accountability does not claim that the list of four 

moderators I just named is exhaustive. Consequently, it is easily imaginable that more 

moderators exist that alter which effects accountability causes. This idea is supported by the 

findings of a recent meta-analysis by Sharon et al. (2022). In this meta-analysis, Sharon et al. 

(2022) found that the effects of process and outcome accountability were moderated by task 

complexity. Sharon et al. (2022) thus demonstrated that at least one more moderator exists 

that affects what consequences being held accountable has regarding judgment and decision 

quality.  

Now, based on the findings in our second manuscript, there are at least two more 

explanations for the concerning number of unsuccessful replication attempts. As discussed 

previously, all of the studies that failed to replicate had one thing in common, they all used the 

aforementioned interview manipulation of accountability. This manipulation has two primary 

problems: One, it has relatively low ecological validity, and two, it seems rather weak as it 

entails little to no consequences for the study participants. In the two experiments of the 

second manuscript, we demonstrated that the interview manipulation of process and outcome 

accountability does not reliably activate the psychological mechanisms that should mediate 

the effects of process and outcome accountability, based on the previous accountability 

literature. Thus, a third possible explanation for the null findings of the replication attempts is 

that the interview manipulation used in both the original studies and the replication attempts is 

ineffective at producing the effects of process and outcome accountability. This would mean 

that the original findings obtained using the interview manipulation were false positives. 

However, this leaves the door open for the general theory on the effects of process and 
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outcome accountability to be correct. Since there are a decent number of studies that 

manipulate accountability in different ways, one could still assume that the effects of process 

and outcome accountability are real. However, only those that were found using a 

manipulation other than the interview manipulation. These other manipulations work by, for 

example, making rewards dependent on scores awarded to participants' decision-making 

process or decision outcomes (e.g., Chang et al., 2017; Tunguz & Carnevale, 2011) or by 

asking participants to write a statement explaining their decision-making process or decision 

outcomes (e.g., Chang et al., 2013; Dalla Via et al., 2019). Multiple studies that used these or 

similar manipulations of accountability also found beneficial effects of process accountability. 

For example, Libby et al. (2004) found that process accountability (manipulated by asking 

participants to write a statement in which they justified their procedures) can reduce the 

common measures bias (Libby et al., 2004), while Chang et al. (2013) found that it improved 

negotiation outcomes and Dalla Via et al., (2019) showed that process accountability 

increased decision quality. There is one piece of information, though, that questions this idea. 

Two of the original studies that failed to replicate did not only use the interview-manipulation. 

Both, Siegel-Jacobs and Yates (1996), as well as de Langhe et al. (2011), manipulated 

outcome accountability by basing the payoffs participants could receive on the accuracy of 

their judgments. As both those studies still did not replicate (cf. Häusser & Schulz-Hardt, 

2017; Sluga, 2021), it can be assumed that the problem of replicability in accountability 

research extends at least somewhat beyond studies using the interview manipulation.  

A final possibility regarding the interpretation of our findings is that the effectiveness 

of the interview manipulation depends on specific context factors instead of being generally 

ineffective. It is possible that whether or not the interview manipulation is effective at 

inducing process and outcome accountability depends on a number of moderator variables 

that have not been identified yet. In theory, there is an almost infinite number of such possible 

context factors, but plausible candidates would be differences in the subject population, 
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cultural differences, subtle differences in the laboratory setting, or simply changes over time. 

It might be that while the interview manipulation is effective in the Netherlands, it is not in 

Germany because of the cultural differences between the two countries. Another possibility is 

that the manipulation was effective in the past but is ineffective today. It is impossible to rule 

out such hidden moderators fully. However, two things should be noted here. First, while such 

hidden moderators have been leveraged as an explanation for unsuccessful replication, 

recently, it has become increasingly clear that hidden moderators are not very common. The 

large-scale, collaborative replication project "Many Labs 2" recently showed that impactful 

hidden moderators that affect whether an effect is found or not are very rare (Klein et al., 

2018). Second, even if such hidden moderators exist, the interview manipulation should be 

avoided, and conclusions drawn from studies using it should be scrutinized. 

Given that it is unclear what these hidden moderators are, it is impossible for 

researchers trying to use the interview manipulation to determine ahead of time whether they 

achieved the correct set of contextual factors to make it effective. This would result in very 

inefficient research (and possibly also very large "file drawers"). While it is always the case 

that researchers only know whether their manipulation was effective after they ran a study, the 

likelihood that a manipulation that has been used previously turns out to be ineffective is 

relatively low in cases where no hidden moderators exist. If hidden moderators for the 

effectiveness of the manipulation do exist, however, the likelihood that the effectiveness of 

the manipulation varies from one study to another rises drastically. As long as the moderators 

are hidden, researchers do not know what factors they actually need to control for in order to 

achieve an effective manipulation. Furthermore, if the effects of the manipulation are so 

fragile that subtle situational differences affect them, it seems rather unlikely that effects 

identified with this research paradigm would generalize to real-world settings and are 

applicable in practice. 
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Regardless of which of the four options described above represents the state of reality 

the best, some things are clear. For one, previous findings regarding the effects of process and 

outcome accountability and conclusions drawn from these findings should be regarded with 

great caution, as one should be wary of the possibility that they might turn out to be wrong. 

This is especially true for studies that used the interview manipulation of accountability, and 

one should not rely on these findings to base practical recommendations on. Given how 

common the interview manipulation is in studies researching process accountability, this 

alone is enough to conclude that the general consensus in the accountability literature that 

process accountability has predominantly beneficial effects is not substantiated anymore. 

Furthermore, this also means that, in any case, future research should abandon using the 

interview manipulation altogether. Instead, researchers should use either one of the other 

accountability manipulations mentioned above, given that these turn out to be more reliable 

than the interview manipulation, or look for new research paradigms to induce accountability.  

4.2 Limitations and Future Research 

In the work I summarized above, we were able to confirm that there is a clear and 

consistent problem concerning replicability in accountability research and that one possible 

reason for this problem lies in the use of a research paradigm that is unable to induce 

accountability and its mediating psychological mechanisms reliably. However, there are some 

limitations to these conclusions and some avenues for future research that I want to discuss in 

the following.  

First, while the reported findings do, to some extent, further question the validity of 

the general claim that process accountability is superior to outcome accountability and non-

accountability, they mainly demonstrate that the interview manipulation is problematic. Like 

most past replication attempts, this work again focused on experiments in which 

accountability was manipulated by announcing an interview, and like these previous 

replication attempts, we found no effects of the manipulation. From this follows, however, 
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that the conclusions that can be drawn from these findings are more or less limited to findings 

that were based on the interview manipulation. Our findings are not informative regarding the 

effects that were found using other manipulations of accountability. It is possible that these 

manipulations turn out to be unreliable as well and that the effects found with them are, 

therefore, not robust. However, it is equally likely that they are indeed effective, and thus, the 

results found using these manipulations are reliable. Therefore, it would be important to try to 

replicate findings from the accountability literature that used other manipulations than the 

interview manipulation. Such replication attempts would provide important additional 

information regarding the cause of the difficulties researchers had so far in replicating the 

effects of process and outcome accountability. On top of this, such replication attempts might 

also help by identifying more robust accountability manipulations that could be used moving 

forward. 

Depending on whether or not such replication attempts of studies using different 

accountability manipulations can identify a robust accountability manipulation, another 

important direction for accountability research could be to develop new paradigms to 

manipulate accountability. Such a new paradigm should aim to be more lifelike by 

heightening the stakes involved and simultaneously increasing the consequences for subpar 

decisions and/or decision-making. 

Another limitation of the work presented in this dissertation is that we cannot rule out 

that contextual factors, i.e., moderator variables that we are unaware of, caused some or all of 

the unsuccessful replication attempts. Neither previous replication studies nor the work 

presented above controlled for moderator variables, neither for the already known ones 

(accountability timing, knowledge about the audience's views, and legitimacy of 

accountability) nor for ones that are less established or new. Future research should therefore 

be more mindful of the known moderators of accountability effects and try to control that 

these indeed have the correct characteristics. Meaning in the future, researchers should 



31 

 

confirm not only whether or not process and outcome accountability were correctly induced 

but also whether the accountability was correctly perceived as being pre-decisional and 

towards a legitimate authority with unknown views. In addition, future research should also 

look to identify additional moderators that could affect the effects of process and outcome 

accountability, as there is, as discussed above, some indication that such additional 

moderators do exist (cf. Sharon et al., 2022).  

Finally, one last limitation is the use of student samples. It is common practice in 

psychological research in general but also in accountability research specifically (cf. 

Aleksovska et al., 2019) to conduct studies with students as experimental subjects. However, 

this use of student samples has certain problems. University students differ in multiple ways 

from the general public, which can potentially reduce the generalizability of effects found in 

student samples. One way in which students differ from the general public is in terms of 

demographic characteristics, as they are younger than the average population of most 

countries, are less financially stable, and for the most part, are unmarried (Ashraf & Merunka, 

2016). These demographic differences are not, per se, problematic for the ecological validity 

of psychological research, as these differences alone do not necessarily affect behavior. Such 

demographic differences are only impactful for the conclusions drawn from a specific 

demographic when the differences to other demographic groups are accompanied by 

psychological differences. Researchers have identified a number of such accompanying 

psychological differences between students and the general public. Sears (1986) has argued 

that students compared to the general public, have, among other things, weaker self-

definition, less crystallized attitudes (which results in less consistent attitudes and causes 

students to be more susceptible to external influence), and better cognitive skills. These 

psychological differences, while in general somewhat peculiar for psychological research, are 

especially problematic for research, such as research on accountability that is, at least in the 

broadest sense, concerned with the effects social influence has on individuals. If the subjects 
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we study are more prone to be influenced than the general public, our research will often lead 

to overestimations of effects and might cause us to give practical recommendations that do 

not stand on solid empirical ground. 

Regarding accountability research, this might turn out to be critical, as it is possible 

that the conclusions drawn from student samples do not generalize to the general population. 

It could very well be that while being held accountable affects the behavior of students, as 

they are comparatively easy to influence, it does not affect the behavior of the average adult, 

who has more crystallized attitudes and is generally harder to influence. Given that findings 

from accountability research are used quite often to give practical recommendations, for 

example, on how to design management systems in public and private organizations in order 

to improve decision-making in these organizations, this is rather concerning.  

Therefore, one more, important avenue for future research should be to focus more on 

accountability in "the wild", meaning doing field studies on accountability. This would not 

only solve the problem of generalizability, but it would also address some of the other 

methodological issues I have already discussed, namely the difficulties laboratory studies face 

when they try to manipulate accountability. Field studies do not face these problems. In the 

field, accountability is "real", meaning that participants in field studies face real consequences 

for what decisions they made or for how they made their decisions. On top of this, the 

decisions made in the field involve, or at least can involve, much higher stakes, making the 

decisions more impactful all-around. Field studies on accountability thus help solve the 

problem of accountability manipulations in the laboratory being too weak. In addition, field 

studies investigate accountability in the same population they want to make statements about 

and give recommendations to. This drastically improves the ecological validity of findings 

and makes them directly applicable to practice. 
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5. Conclusion 

Research on accountability has made bold claims on the superiority of holding people 

process-accountable compared to holding people accountable for outcomes or not accountable 

at all. These claims have found their way into influential textbooks, and reviews (e.g., Bovens 

et al., 2014; Lerner & Tetlock, 1999; Schneider & Shanteau, 2003) and are potentially used by 

practitioners in the organizational context to design management systems in order to optimize 

decision-making quality. However, just like many other fields in psychology, accountability 

research has, until recently, neglected replications in favor of constantly looking for new 

effects. This has resulted in a recent rise in questions regarding the robustness of the effects of 

process and outcome accountability. The research presented in this doctoral thesis provides 

further evidence that previous findings regarding the superiority of process accountability 

over outcome accountability are less robust than originally thought. In addition, it provides a 

possible explanation for why a number of earlier findings seem not to be replicable, as a 

thorough examination of one of the most common experimental manipulations found it to be 

anything but reliable. This work lays the foundation for future research to build on to make 

research on the effects of accountability more robust and, thus, trustworthy.      
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Abstract 

People tend to value losses higher than equivalent gains. This phenomenon, aptly named loss 

aversion, can have detrimental effects on decision-making by, for example, making people 

avoid worthwhile options if there is even a small risk of a large loss. Vieider [(2009). The 

effect of accountability on loss aversion. Acta Psychologica, 132(1), 96–101.] reported that 

this irrational tendency to avoid losses can be reduced by holding people accountable. The 

present study initially aimed to clarify whether this effect is driven by either process or 

outcome accountability. However, as we did not find any effects of either process or outcome 

accountability on loss aversion in two experiments, our focus shifted towards a direct 

replication attempt. Our third experiment used materials, procedures, and manipulations that 

closely matched those of the original study, and almost doubled its sample size. Despite these 

efforts, we still did not replicate Vieider's findings, with a Bayesian test providing substantial 

evidence in favor of the null hypothesis of no difference between experimental conditions. In 

sum, our results question the robustness of the effect of accountability on loss aversion. In 

this, they join other recent studies that fail to replicate earlier findings regarding the effects of 

accountability on decision-making. 

 

Keywords: loss aversion, process accountability, outcome accountability, replication 
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Does holding decision-makers accountable make them less loss averse?  

A three-study replication attempt. 
 

Loss aversion describes the tendency of people to weigh losses heavier than gains of 

the same magnitude (Tversky & Kahnemann, 1991) and is assumed to be an example of an 

even more general cognitive bias pervading the human condition, referred to as the negativity 

bias (Baumeister et al., 2001; Rozin & Royzman, 2001). Generally, loss aversion is believed 

to be a fundamental part of human nature rooted in our evolutionary origins, as studies have 

shown loss aversion in different cultures (Maddux et al.,2010), in children (Harbaugh et 

al.,2001), and even in non-human primates (Brosnan et al., 2007; Kanngiesser et al., 2011; 

Lakshminaryanan et al., 2008). While it is likely that loss aversion had some evolutionary 

fitness benefit in the past, it seems that this choice tendency has overgeneralized in humans 

today and reaches far beyond the domains of survival (Camerer, 2005). Examples of 

suboptimal or, at least, irrational decision-making caused by loss aversion include a diverse 

set of psychological phenomena like the endowment effect (Thaler, 1980; Tversky & 

Kahneman, 1991), the status quo bias (Kahneman et al., 1991, Samuelson & Zeckhauser, 

1988;), the equity premium puzzle (Benartzi & Thaler, 1995; Thaler et al., 1997), the 

disposition effect (Odean, 1998; Shefrin & Statman, 1985; Weber & Camerer, 1998), 

asymmetries in price elasticity (Putler, 1992), and risk aversion (Köbberling & Wakker, 

2005). In general, loss aversion can lead to irrational and detrimental decisions by making 

people either too averse to risks, e.g., by overvaluing moderate but certain earnings compared 

to very high but slightly uncertain earnings, or too eager to take risks, e.g., when they face a 

certain but small loss, they might take a risky gamble for the off-chance of avoiding a loss 

altogether. Therefore, it would be beneficial to identify ways in which loss aversion can be 

reduced and, thus, debias decision-making. Some studies have already provided evidence in 

this vein. For example, List (2004) found that loss aversion is reduced for people with more 

experience in market transactions. While market experience seems to be a successful tool to 



6 

 

reduce loss aversion, it is not necessarily easy to obtain, so identifying more applicable and 

ready-to-use interventions to reduce loss aversion is crucial.  

One potential intervention to debias decision-making in general that has been 

prominent in the last few decades is accountability. Usually, decision-makers in organizations 

are held accountable for their decisions and, thus, have to justify themselves and/or their 

behavior to others. This is done to ensure that their decisions are made with the required 

thoroughness and usually entails that decision-makers who cannot offer a satisfactory 

justification suffer some negative consequences. This, in turn, should prompt decision-makers 

to be more diligent and thorough with the decisions they make and, thus, reduce decision 

biases (Lerner & Tetlock, 1999; Simonson & Nye, 1992).   

In line with this idea, Vieider (2009) reported evidence that accountability reduces loss 

aversion. In a laboratory experiment, he manipulated the perceived accountability by 

informing half of the participants that they would be interviewed about their choices by an 

experimenter. The announcement of such interviews is the most common method for 

experimentally manipulating accountability in lab experiments (e.g., de Langhe et al., 2011; 

Girandola & Gauthier, 2001; Simmons & Staw, 1992). The other half of the participants 

received no such announcement. In contrast, they were informed that their choices could not 

be traced back to them and would be kept confidential. The decision task Vieider's subjects 

worked on was adapted from stimuli developed by Tversky and Kahnemann (1992). In this 

task, participants had to fill in a value into a two-outcome prospect (simple prospect) in such a 

way that they would be indifferent between the prospect and the status quo. The status quo 

represented a monetary outcome of 0, while the prospect made the participant lose a set 

amount of money with a probability of 0.5 or win the amount of money the participant had 

filled in with a probability of 0.5. Higher proposed gains (to reach a point of indifference) 
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reflect stronger loss aversion. Vieider found that accountable participants showed 

significantly less loss aversion than non-accountable participants.  

To the best of our knowledge, no replications of this effect have been published so far. 

There is one study by Pahlke, Strasser, and Vieider (2012) where somewhat similar results 

have been reported, but with some important caveats. In this study, participants had to choose 

40 times between a certain monetary outcome and a binary prospect, i.e., a gamble with two 

outcomes, both of which occur with a 50% chance. Pahlke and colleagues constructed these 

binary prospects as either gain (always have a positive expected value), loss (always have a 

negative expected value), or mixed (always have an expected value of 0) prospects. The 

amount of loss aversion was then measured by calculating the relative frequency of safe 

choices made for the mixed prospects. In order to manipulate accountability, Pahlke et al. 

randomly assigned participants to either a responsibility condition or an accountability 

condition, and either to the role of decision-maker or the role of recipient. The decision-

makers made the 40 choices between the sure amount of money and the binary prospects for 

both themselves and the recipient, while the recipient only saw the choices the decision-maker 

made and indicated whether they were satisfied with the choice or not. In the responsibility 

condition, there was no direct interaction between the decision-maker and the recipient, as the 

identity of the decision-maker was not disclosed to the recipient. In contrast to this, in the 

accountability condition, decision-makers were informed that, after the end of the 

experimental session, one of them would be randomly extracted and would be interrogated by 

the recipient about the reasons behind their choices. Pahlke et al. (2012) found a significant 

interaction between accountability and mixed prospects, indicating that participants in the 

accountability condition choose the safe outcome for the mixed prospects more seldomly than 

participants in the responsibility condition. However, they did not find any significant 

interactions between accountability and gain or loss prospect, even though one would expect 

significant loss aversion (that should be reduced by being held accountable), at least for loss 
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prospects. These findings, while similar to those in Vieider's (2009) original study, therefore 

only partially corroborate them. Accordingly, only the original Vieider (2009) study provides 

clear evidence for the effect of accountability on loss aversion, which is why we will 

predominantly focus on it in our own experiments.   

Despite all their other similarities and differences, there is one important caveat that 

both these studies (Pahlke et al., 2012; Vieider, 2009) have in common, and that is that they 

both neglect a crucial and common differentiation in accountability research. Namely, they 

both omit the differentiation between process accountability and outcome accountability, 

which are two different types of accountability assumed to exert different effects on 

judgments and decisions.  

Process versus outcome accountability 
 

Differentiating accountability into process and outcome accountability has been an 

influential step in accountability research (for an overview, see Patil et al., 2014). Outcome 

accountability is marked by a focus only on the outcomes that decision-makers produce, i.e., 

when they are evaluated, they have to justify what outcomes they achieved, not how they got 

there. This is the kind of accountability usually found in economic organizations, e.g., the 

CEO of a company is held accountable for corporate profits.  

In contrast to this, process accountability is a form of accountability where the 

opposite is the case, i.e., it only matters what kind of process a decision-maker used to reach a 

judgment or decision, but not what the outcome of that judgment or decision ultimately was. 

This kind of accountability is primarily found in public offices and the health care sector, e.g., 

the attending physician of a gravely ill patient might be held accountable if they administer a 

non-proven treatment even if the health outcome is positive, while they will not be held 

accountable if they administer a proven treatment even if the health outcomes are adverse. 

The main idea behind holding people process accountable is that outcomes cannot always be 
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guaranteed even if the most efficient strategy was used and, thus, decision-makers should only 

be held accountable for things that they can control.  

The differentiation of these two types of accountability is important because, so far, 

most empirical (experimental) research on process versus outcome accountability indicates 

that these two types of accountability have very different effects on judgments and decisions: 

whereas, according to the literature, process accountability increases the quality of judgments 

and decisions, outcome accountability often has been reported to have detrimental effects. For 

example, Brtek and Motowidlo's (2002) found that process accountable participants made 

more valid predictions regarding the future job performance of 60 managers (based on 

simulated job interviews) than non-accountable participants did. In contrast to this, outcome 

accountable participants' judgments were less valid with regard to job performance than those 

of non-accountable participants. There are several studies that demonstrated similar 

differential effects of process and outcome accountability, such as differences in judgment 

quality (Siegel-Jacobs & Yates, 1996), or differences in the revision of the fixed-pie bias in 

negotiations (Chang, Cheng & Trotman, 2013).  

The main mechanism that has been proposed for these differences in judgment and 

decision quality is that process accountability increases epistemic motivation (DeDreu et al., 

2000; DeDreu et al., 2006), which leads to a more thorough evaluation of the available 

information (Brtek & Motowidlo, 2002; Ford & Weldon, 1981), whereas outcome 

accountability does not bring about similar changes in epistemic motivation (or might even 

detract from finding the best possible solution). Increased epistemic motivation, in turn, leads 

to a reduction in decision-making biases and an increase in decision quality, as long as "the 

normatively correct response can be identified by […] more thorough and complex 

information processing" (Simonson & Nye, 1992, p.416).  



10 

 

Taking these findings into account, a differentiation between process and outcome 

accountability should also have implications for the effect of accountability on loss aversion. 

Specifically, we would expect that holding people process accountable should lead to a more 

thorough evaluation of the decision-making task, allowing them to realize that loss aversion is 

an irrational bias in their decision-making, and ultimately reduce it. For outcome 

accountability, on the other hand, we would not expect that it leads to a reduction in loss 

aversion. If anything, the literature so far suggests that outcome accountability might even 

somewhat facilitate loss aversion, because decision-makers under outcome accountability 

have been found to do "more of the same thing", that is, to follow their dominant strategies, 

which might also mean that common biases are exaggerated (e.g., Brtek & Motowidlo, 2002; 

Siegel-Jacobs & Yates, 1996).  

Although there is no reference to outcome versus process accountability in Vieider 

(2009) or Pahlke et al. (2012), we are of the opinion that both of the studies predominantly 

manipulated process accountability. Vieider (2009) states that, for the manipulation of 

accountability, participants were told that they would be interviewed by an experimenter 

"about their choices" (Vieider, 2009, p.98) after they completed the experimental task. While 

this wording leaves it somewhat open for interpretation whether it is supposed to induce 

process or outcome accountability, it, at least in our opinion, resembles a typical process 

accountability manipulation much more closely than a typical outcome accountability 

manipulation. To provide a comparison: In their replication of the seminal Simonson and 

Staw (1992) study about effects of process and outcome accountability on escalating 

commitment, Schulz-Hardt et al.’s (2021) told participants in the process accountability 

condition that, after they completed working on the experimental task, a researcher would 

conduct an interview with them that “will refer exclusively to [their] working process” 

(Schulz-Hardt et al., 2021) and in which the “interviewer will only be interested in how [they] 

proceeded with [their] predictions and decisions, but will not care about the accuracy and the 
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results” (Schulz-Hardt et al., 2021). In contrast to this, participants in the outcome 

accountability condition were told that in the interview they would be evaluated “with regard 

to the accuracy of [their] predictions, and the result of [their] investment decisions” (Schulz-

Hardt et al., 2021) and that “how [they] proceeded with [their] predictions and decisions will 

not be subject of the interview” (Schulz-Hardt et al., 2021). 

Furthermore, there are three additional reasons why we believe that Vieider's 

manipulation predominantly would induce process accountability. One, Vieider's straight 

matching task does not lend itself very well to questions regarding the quality of the choices, 

as the task is phrased in terms of personal preferences, something that cannot be easily 

assessed as right or wrong. Two, because of this "unnaturalness" of the assessment of the 

quality of choices, we believe that if the manipulation were meant to induce outcome 

accountability, it would have been worded differently, i.e., by explicitly telling participants 

that, in the interview, they would be asked about and would have to justify the quality of their 

choices. Three, given that the existing literature on accountability has predominantly shown 

that only process accountability is effective in debiasing decisions, the fact that Vieider 

(2009) shows such a debiasing effect could be taken as another indication that his 

manipulation, for the most part, induced process accountability. 

In a similar vein, even though it is never explicitly stated, it seems fairly obvious that 

Pahlke et al. (2012) manipulated process accountability in their experiment, as the decision-

makers in the accountability condition were told that they would be interrogated by the 

recipient about the reasons behind their choices and, thus, would have to explain their 

decision-making process to the recipient.  

Then again, regardless of whether Vieider (2009) and Pahlke et al. (2012) 

predominantly induced process accountability, outcome accountability, or a mix of the two 

with the manipulations they employed, they never explicitly differentiate between the two 
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forms of accountability and, accordingly, never specify which of the two they wanted to 

manipulate. Given the fact that the broader literature on the effects of accountability on 

judgments and decision-making has shown differential effects of process and outcome 

accountability, it seems imperative to follow up on the ambiguous accountability 

manipulations Vieider (2009) and Pahlke et al. (2012) used in their studies by cleanly 

differentiating the effects on loss aversion between the two forms of accountability.  

The present research 

The initial aim of the present research was to extend Vieider's (2009) findings by 

testing for differential effects of process and outcome accountability on loss aversion, 

expecting debiasing effects for process accountability only. However, since we failed to 

replicate Vieider's original finding in two experiments, that is, we did not find any effects of 

either form of accountability on loss aversion (described below), the present study's focus 

shifted towards a full-fledged replication attempt. To this extent, we conducted a third 

experiment that focused solely on the original study's experimental conditions, employed the 

original materials and procedures as precisely as possible, and significantly increased the 

sample size compared to the original study. In the following, we will report the results of our 

three experiments.  

Transparency and Openness 

 We report how we determined our sample size, all data exclusions (if any), all 

manipulations, and all measures in the study. All data and research materials are available at 

our OSF repository (https://osf.io/f7wj9/). The designs and analysis plans for the three 

experiments reported here were not pre-registered.  
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Experiments 1a & 1b 

Our first two experiments aimed to differentiate between the effects of process and 

outcome accountability on loss aversion. We used experimental materials and procedures that 

closely resembled those of the original Vieider (2009) study. At the same time, we revised the 

manipulation of accountability by touching up the wording so that it clearly aimed to 

manipulate process accountability. Furthermore, we added a second accountability condition, 

namely one where we used a typical manipulation of outcome accountability, in order to test 

for differential effects of these two forms of accountability. Experiments 1a and 1b were, for 

the most part, highly similar to one another, and data collection for the two experiments 

happened independently in two different labs, and in close temporal proximity to one another.  

Method experiment 1a 

Participants and design. The sample of Experiment 1a was comprised of 102 

participants (84 female, 18 male) which, for the most part (98%), were undergraduate and 

graduate students from the University of [location withheld to ensure double-blind review]. 

The rationale for this sample size was that we wanted to collect a sample that was roughly 

similar in size to the original Vieider (2009) study. Participants studied a diverse set of 

subjects, with the most prominent groups being psychology students (34%) and students 

enrolled in teacher training (14%). The age of the participants ranged from 19 to 24 years (M 

= 21.80, SD = 2.51). Participants were randomly assigned to one of three experimental 

conditions in a one-factorial between-subject design (no accountability vs. process 

accountability vs. outcome accountability).  

Experimental task. Participants were presented with a German translation of the 

straight matching task Vieider (2009) employed, which is an adaptation of stimuli developed 

by Tversky and Kahnemann (1992). In this task, participants received pairs of options 

consisting of a set amount of 0€ (the status quo, neither winning nor losing any money) versus 
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a gamble with a 50% chance to lose a certain amount and a 50% chance to win a certain 

amount. While the amount one could lose in a specific gamble was provided in the material, 

participants had to fill in the other half of the gamble (the amount one could win) in such a 

way that they would feel indifferent between the two options of either playing the gamble or 

maintaining the status quo. Figure 1 depicts an exemplary trial of this straight matching task. 

This task allows us to approximate a loss aversion index λ by simply dividing the potential 

winnings participants entered into a specific gamble by the corresponding losses – identical to 

what was done in the original Vieider (2009) study. Thus, λ gives us the ratio of how big a 

gain has to be in order to be perceived as having equal value as a certain loss. Accordingly, if 

losses and gains are weighted equally, i.e., there is no loss aversion, λ takes on a value of 1. 

Whenever gains and losses are not weighted equally, λ differs from 1, with values bigger than 

1 indicating loss aversion, and values smaller than 1 indicating gain seeking1. In total, the task 

consisted of eight outcome pairs, the first four consisted of the simple prospects described 

above, which were used to measure the loss attitude of our participants, and the second set of 

four prospects were included to check for consistency in the answers of participants, in this, 

we again, exactly follow the procedure of Vieider's (2009) original study.  

Figure 1. Exemplary trial of the straight matching task with additional explanations. 

 

 
1 A recent meta-analysis by Brown, Imai, Vieider, & Camerer (2021) estimates the mean value of λ reported in 

the empirical literature on loss aversion as 1.955, with a 95% C.I. from 1.824 to 2.104. This indicates that, in 

general, lossed are weighted about twice as heavily as (monetarily) equal gains.  
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Manipulation of accountability. In the accountability conditions, participants were 

informed that they would have an interview with a researcher working on the research project 

to which the current experiment belonged. The interview would take place right after they had 

completed the experimental task. This manipulation is similar to the one employed by Vieider 

(2009) and, in general, constitutes a typical experimental manipulation of accountability (e.g., 

de Langhe et al., 2011; Girandola & Gauthier, 2001; Simmons & Staw, 1992). The main 

difference compared to Vieider's original study is that we explicitly specified what the 

interview would be about. In the outcome accountability condition, participants were told 

that: "After this task, we want to conduct an interview with you. The interview will be 

conducted by a researcher working on the corresponding research project. In this interview, 

you will be asked about and will have to justify only the results you achieved. You are 

supposed to explain in the interview which amounts of money you chose. In contrast to this, it 

is entirely irrelevant how you proceeded while working on the task". Participants in the 

process accountability condition, on the other hand, were told: "After this task, we want to 

conduct an interview with you. The interview will be conducted by a researcher working on 

the corresponding research project. In this interview, you will be asked about and will have to 

justify only the procedure you used while working on the task. You are supposed to explain 

in the interview how you made your decisions. In contrast to this, it is entirely irrelevant 

which amounts of money you specifically chose". In both accountability conditions, 

participants anticipated that their interviews would be videotaped, and that some of these 

videos would be used for teaching and research purposes (i.e., they would be shown in 

seminars or at scientific congresses). Accordingly, participants had to sign an informed 

consent form allowing the research team to use the video material in this manner.  

Instruction and manipulation checks. We asked participants several questions to 

ensure that they understood the instructions and that the manipulation of the two different 

forms of accountability was successful. First, participants answered a single choice item 
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asking what they felt accountable for while working on the task (process, outcome, or 

neither). Then, if they belonged to one of the two accountability conditions, participants 

answered a single-choice item by indicating whether the interview would be about either the 

process they used to complete the task or the outcome they achieved.2 

Procedure. Participants received the first part of the experimental materials, in which 

they learned that, for the experimental task, they would be presented with pairs of gambles 

,and that they should imagine that for each pair of gambles, one gamble would be chosen for 

them at random and that they would have to play it afterward. They then learned that the 

gambles were not complete yet. Instead, in each pair one value was missing from one of the 

gambles (this was always the "gain value" for the gamble on the right-hand side), and their 

task would be to fill in the missing value in such a way that they would feel indifferent 

between the two gambles. Participants in the two accountability conditions were then 

informed that they would be interviewed after completing the task, and this interview would 

either exclusively be about the procedure they used to make their choices (process 

accountability) or the specific choices they made (outcome accountability)3. 

All participants gave their informed consent and were handed the remainder of the 

experimental materials. Participants filled in an initial questionnaire which included the 

instruction and manipulation checks as well as some exploratory measures, and then started 

working on the straight matching task which, in total, consisted of eight prospects. The 

 
2 In addition to the measures for the manipulation check and the loss aversion, some exploratory measures were 

included. These exploratory measures were three questions that were intended to measure how much emotional 

strain participants experienced while working on the task. We do not further report these measures here, as they 

do not directly relate to our research question (in case that we had found effects of accountability, they might 

have helped to identify mediators for these effects). However, all additional variables can be found both in the 

materials and in the datasets of our experiments provided in our OSF repository (https://osf.io/f7wj9/).  
3 We are aware of the fact that this is not an idealtypical manipulation of outcome accountability. Such an 

idealtypical manipulation would have been achieved if the gambles would have actually been played, and the 

participants would then have had to justify the monetary outcomes that they received. However, doing so would 

have meant to alter the character of the task that Vieider (2009) had used, which did not seem feasible to us. 

Hence, if we wanted to stick to the original task, the present manipulation was the closest that we could get to a 

manipulation of outcome accountability. 
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experiment ended with a final questionnaire that included a suspicion check and some 

demographics. After completing this final questionnaire, participants were informed that there 

would be no interview, and that the experiment was actually over at this point. They were 

then fully debriefed and received 5€ for their participation. 

Results Experiment 1a 

All three of our experiments were initially planned with classic frequentist hypothesis 

testing in mind. However, after re-focusing our studies in the direction of a replication 

attempt, we decided to run Bayesian analyses of our data to qualify not only the evidence for 

our alternative hypothesis, but also for the null hypothesis. While we will also report the 

results of the frequentist analyses, our conclusions will be based on our Bayesian tests. We are 

aware that such a mix of two different statistical approaches usually should be avoided; 

however, we felt it would be essential in this case to also report the frequentist results to allow 

the reader a direct comparison of our results with those of the original study. 

All analyses were conducted with JASP (JASP Team, 2022), while data processing 

was performed with R (R core team, 2022) and the package dplyr (Wickham et al., 2022). For 

our Bayesian analyses, we used the standard priors implemented by JASP (e.g., Cauchy priors 

with r-scale = 0.707 for Bayesian t-tests). Throughout our analyses, we report BF10 values. 

The BF10 values quantify the extent to which the data show evidence for the alternative 

hypothesis over the null hypothesis, with BF10 values larger than 1 indicating that data favor 

the alternative hypothesis and BF10 values smaller than 1 indicating that the data favor the null 

hypothesis. For the interpretation of the Bayes Factor, we followed Jeffreys' (1961) 

recommendations: BF10 values over 3 (under 0.33) indicate substantial evidence for the 

alternative hypothesis (null hypothesis), BF10 values over 10 (under 0.1) indicate strong 

evidence, BF10 values over 30 (under 0.033) indicate very strong evidence and BF10 values 

over 100 (under 0.01) are interpreted as decisive evidence. In a slight departure from Jeffrey's 
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original recommendation, we decided to modify his wording and consider BF10 values 

between 3 and 1/3 inconclusive. 

Instruction and manipulation checks. Concerning the question what participants felt 

accountable for while working on the experimental task, a Bayesian contingency table test 

remained inconclusive, slightly favoring the alternative hypothesis that there is a difference 

between experimental conditions, BF10 = 1.96 (2(4) = 9.74, p = .045, for the frequentist chi-

square-test). Further testing via Bayesian multinomial tests in the individual experimental 

conditions showed decisive evidence that the distribution was not random for the process 

accountability condition, BF10 = 119.69, 2(2) = 15.27, p < .001, as well as substantial 

evidence that the distribution was not random in the outcome accountability condition, BF10 = 

6.60, 2(2) = 8.71, p = .013. In contrast, evidence in the control condition was substantially in 

favor of the null hypothesis, BF10 = 0.33, 2(2) = 3.46, p = .178. A closer look at the non-

random distributions in the two accountability conditions showed that the majority of the 

participants in the process accountability condition correctly answered that they felt 

accountable for the process while working on their task (21 of 34 = 62%), while 9 (26%) 

answered that they felt accountable for the outcome, and 3 (9%) answered that they felt 

accountable for neither the process or the outcome. In the outcome accountability condition, a 

slight majority of the participants (18 of 34 = 53%) also answered that they felt accountable 

for the process while working on the task, whereas only 12 out of 34 (35%) answered that 

they felt accountable for the outcome of their decisions, and 4 (12%) answered that they had 

not felt accountable for either. In other words, we were able to establish process 

accountability, but we failed to do so for outcome accountability. 

For the additional instruction check ("What will the interview following the 

completion of the experiment be about?"), we conducted a Bayesian contingency table test 

comparing the two accountability conditions and found strong evidence for a difference 
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between these two conditions, BF10 = 17.65, 2(1) = 8.01, p = .005. Once again, we used 

Bayesian multinomial tests for the distribution in the individual conditions. For the process 

accountability condition, we found decisive evidence for differences from a random 

distribution, BF10 = 10584.21, 2(1) = 19.88, p < .001, whereas for the outcome 

accountability condition we found substantial evidence that the answers of the participants 

were randomly distributed, BF10 = 0.31, 2(1) = 0.76, p = .384. Similar to our first instruction 

check, process accountable participants were mostly able to correctly answer this question (30 

of 34 = 88%), whereas only 14 out of 34 participants (41%) in the outcome accountability 

condition answered correctly. 

These results indicate that our manipulation of accountability has been only partially 

successful. While we find rather convincing evidence that our manipulation of process 

accountability was working as intended, the same cannot be said for our manipulation of 

outcome accountability. The majority of participants in the outcome accountability condition 

indicated that they felt accountable for the decision-making process. Additionally, outcome 

accountable participants, when being asked what the interview with the researcher would be 

about, chose decision process and decision outcomes about equally often.  

As a consequence, this experimental manipulation does not allow us to test for 

differential effects of process vs. outcome accountability. However, as we were able to 

establish the intended difference between process accountability and the control condition, it 

does allow us to investigate effects of process accountability on loss aversion and, thereby, 

test whether Vieider’s (2009) findings can be replicated (as we consider his manipulation to 

be a manipulation of process accountability). Vieider himself did not report any manipulation 

or instruction checks; thus, it is unclear which psychological effects his manipulation of 

accountability actually had (or whether it was successful at all). Also, this makes a direct 

comparison of the psychological effects of our manipulation with Vieider's impossible. 
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Nevertheless, we have recalculated the analysis for the primary dependent variable (loss 

aversion) with only those participants who answered the instruction check correctly, and we 

and found that this makes no difference to our findings. This additional analysis can be found 

in Supplemental Material A (https://osf.io/f7wj9/). 

Loss aversion. Following Vieider (2009), we excluded 12 of the 102 participants from 

our analyses of loss aversion, as their answers violated stochastic dominance. Afterward, just 

like Vieider (2009) did in his original study, we calculated the average loss aversion of our 

participants by averaging the approximated loss aversion indices λ for each participant over 

the first four prospects. We then conducted a Shapiro-Wilks test to check for the normality of 

our data. This test rejected the assumption of normality, W = 0.15, p < .001; hence, similar to 

Vieider (2009) in his original study, we will use non-parametric tests throughout. Table 1 

shows the median and mean values of the loss aversion for each of the four prospects 

analyzed, as well as the average loss aversion over all four prospects in the three experimental 

conditions.    

Since there is, as of now, no comprehensive way (at least to our knowledge) to 

determine a Bayes Factor for a Kruskal-Wallis-Test, we only report the pairwise comparisons 

of our three experimental conditions in the form of Bayesian Mann-Whitney-U tests. For the 

comparison of the no accountability condition with the process accountability condition (the 

one that most closely resembles the comparison from the original Vieider study), we found 

substantial evidence supporting the null hypothesis, BF10 = 0.270, W = 473, p = .927, r = -

.015. The result for the comparison of non-accountable with outcome accountable 

participants, on the other hand, was inconclusive, BF10 = 0.502, W = 352.5, p = .159, r = -.21. 

The final comparison of process accountable participants with outcome accountable 

participants was also inconclusive, BF10 = 0.421, W = 496, p = .240, r = .18.  
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In addition, we decided to run an analysis combining the two accountability 

conditions. We did so for two reasons. One, as mentioned earlier, Vieider's (2009) 

manipulation of accountability is somewhat ambiguous, and it is unclear whether or not 

process accountability, outcome accountability, or a mix of both is supposed to have the 

strongest impact on loss aversion. Therefore, one could argue that combining the two 

conditions is the more appropriate test of the robustness of Vieiders (2009) findings. Two, as 

is obvious from the manipulation checks reported above, many of the participants in the 

outcome accountability felt more accountable for their decision-making process than for their 

decision outcomes. Thus, one might argue that both manipulations ultimately induced some 

sort of process accountability and, thus, should be combined. This final comparison provided 

substantial evidence for the null hypothesis of there being no difference in loss aversion 

between the no accountability condition and the combination of the two accountability 

conditions, BF10 = 0.266, W = 825, p = .389, r = -.11 

Table 1. Median values of the loss aversion index λ for the four simple prospects and their average in 

the three experimental conditions of Experiment 1a (means in parentheses). Higher values of λ 

indicate stronger loss aversion. 

 No accountability Process 

accountability 

Outcome 

accountability 

λ 1 1.64 (15.16) 1.60 (6.05) 2.00 (4.59) 

λ 2 2.00 (66.26) 2.00 (11.89) 2.50 (8.12) 

λ 3 2.00 (324.72) 2.00 (3339.58) 4.00 (1793.73) 

λ 4 2.00 (324.41) 2.00 (3339.71) 3.33 (2398.08) 

Average λ 1.79 (182.64) 2.00 (1674.31) 2.85 (1051.13) 

Note. The average lambda is calculated by first averaging the individual lambda values for each individual and afterwards 

calculating the median value per experimental condition.  
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Discussion Experiment 1a 

Contrary to our initial expectations, we did not find any effects of accountability (neither 

process nor outcome) on loss aversion. In the pairwise comparison of process accountability 

with no accountability, which we believe might be the apt comparison when comparing our 

results with those of Vieider (2009), we even found substantial evidence in favor of the null 

hypothesis or, in other words, evidence against an effect of process accountability. Our 

results, thus, contradict the previous findings reported by Vieider (2009).  

 However, one should interpret this finding carefully, since we deviated in certain ways 

from the procedure Vieider used in his study, with the most obvious difference being, of 

course, the change in the manipulation of accountability. Instead of using only a somewhat 

vague and unspecified accountability manipulation, we explicitly differentiated between 

process and outcome accountability, as it is now almost a standard in accountability research 

(see Lerner & Tetlock, 1999 for a discussion and Sharon et al., 2022 for a meta-analysis). 

Thus, our goal was to differentiate between the effects of process and outcome accountability 

on loss aversion. A goal that we were only partially able to achieve, as only our manipulation 

of process accountability has been successful, whereas we failed to successfully induce 

outcome accountability. However, this problem with the outcome accountability manipulation 

cannot explain the complete absence of any effects of accountability on loss aversion because, 

with regard to this loss aversion, even the comparison between process accountability and the 

control condition without accountability turned out to be nonsignificant.  

 Another meaningful difference between our experiment and Vieider's is that we 

decided to collect a heterogeneous student sample at the University [location withheld to 

ensure double-blind review], which consisted of students from many different backgrounds. 

In contrast, the sample Vieider collected in 2009 consisted mainly (94%) of students of either 

economics or business. Arguably, students with interest and training in economics and 
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business might be more familiar with the phenomenon of loss aversion as, in general, they 

attend some courses in mathematics and statistics. It is conceivable that this is a prerequisite 

for the reduction of loss aversion through accountability as, in general, accountability is 

assumed to reduce biases only when decision-makers are able to arrive at the correct decision 

by exerting higher cognitive effort (Simonson & Nye, 1992). Therefore, while students with a 

background in business or economics probably should be able to identify loss aversion as a 

bias when they think about it more closely, students without such a background might not be 

able to do so, as they probably are not familiar with the concept of loss aversion. It should be 

noted, however, that Vieider (2009) himself stated that the prospects used in his experiment 

were so simple that a more general subject pool should also be able to notice that loss 

aversion would be irrational when thinking about the task more thoroughly.   

A final possible reason for our failure to replicate Vieider's (2009) findings could be 

that our sample size for the comparison of no accountability and process accountability in this 

first experiment was rather small (62 participants for the pairwise comparison of the process 

with no accountability condition vs. 102 participants in Vieider's 2009 study). This means it 

would be possible that Experiment 1a simply did not have enough test power to find the 

effect.  

While Experiment 1b was in many ways very similar to Experiment 1a, it also 

addresses some of the concerns with Experiment 1a, as in Experiment 1b we collected a larger 

sample that also more closely resembles the composition of Vieider's (2009) sample. 

Method Experiment 1b 

Participants and design. In total, 153 undergraduate and graduate students from the 

University of [location withheld to ensure double-blind review] participated in Experiment 

1b. The rationale for the sample size of this study was that we aimed at collecting a sample in 

which the two conditions of primary interest (no accountability and process accountability) 
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combined were of similar size as Vieiders (2009) original sample. Overall, the characteristics 

of our sample were very similar to the sample in the original Vieider (2009) study: The 

average age of the participants was 23.3 years (SD = 4.08), and 47% were male. Additionally, 

the sample mainly consisted of business and economics students (92%), as was the case in the 

original study. Participants were randomly assigned to one of three experimental conditions in 

a one factorial between-subject design (no accountability vs. process accountability vs. 

outcome accountability).  

Experimental task. We used the same German translation of the straight matching 

task (adopted from Vieider, 2009) as in Experiment 1a. 

Manipulation of accountability. The manipulation of accountability in Experiment 

1b was identical to the manipulation in Experiment 1a. Participants in the two accountability 

conditions were informed that there would be an interview with a researcher after they 

finished working on the experimental task. Again, participants anticipated that their 

interviews would be videotaped and that some of these videos would be used for teaching and 

research purposes (i.e., they would be shown in seminars or at scientific congresses). The 

wording of the process accountability vs. outcome accountability manipulation was also 

similar to Experiment 1a. 

Instruction and manipulation checks. We asked participants several questions to 

check whether or not they understood the instructions. In the two accountability conditions, 

participants answered a single-choice question regarding the content of the interview, 

indicating whether the interview would focus on their process during the task, their results, or 

both equally. Additionally, all participants were asked to indicate on an 11-point Likert scale 

whether, during their performance of the task, they would focus more on the outcome of their 

choices or on the procedure for making their choices (0 = procedure; 5 = both; 10 = outcome). 

Moreover, participants also had to indicate on an 11-point Likert scale (0 = not at all; 10 = 
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very) how likely they thought it would be that they had to justify their decisions after 

completing the task. 

Procedure. The procedure of Experiment 1b was similar to that of Experiment 1a. 

The only differences were that Experiment 1b included some additional manipulation checks 

and some additional exploratory measures before and after the experimental task compared 

with Experiment 1a.4   

Results Experiment 1b 

Instruction and manipulation checks. Regarding the question of what aspect of their 

decision-making the interview would be focused on, a Bayesian contingency table test 

revealed substantial evidence for differences between the two accountability conditions, BF10 

= 5.40, 2(2) = 9.32, p = .009, and in both conditions the observed frequencies definitively 

differed from a random distribution, OA: BF10 = 1173.47, 2(2) = 21.96, p < .001, PA: BF10 = 

131070.11, 2(1) = 25.00, p < .001. Most participants in the process accountability condition 

classified themselves correctly (42 of 49 = 86%). In contrast, the majority of participants in 

the outcome accountability condition misclassified themselves by answering that the 

interview would be about their decision-making process (33 of 52 = 63%), and only 7 out of 

52 answering correctly that the interview would be about their results (13%).  

With regard to the question how likely participants felt it would be that they would 

have to justify themselves after the experiment, a (Bayesian) one-way ANOVA found 

decisive evidence for differences between the three experimental conditions, BF10 = 1696.92, 

F(2, 147) = 12.35, p < .001, p
2 = .14. Post-hoc comparisons revealed that participants in both 

 
4 In addition to the measures for the manipulation check and the loss aversion, some exploratory measures were 

included. These exploratory measures were six items measuring engagement as well as three items that measured 

emotional strain while working on the task asked, and an additional round of manipulation and instruction 

checks that we asked participants after they completed the task, in order to measure how consistent the 

participants’ answers were. We do not report these measures here, as they do not directly relate to our research 

question. However, all additional variables can be found both in the materials and in the datasets of our 

experiments provided in our OSF repository (https://osf.io/f7wj9/). 
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accountability conditions found it more likely that they would have to justify their decisions 

(OA: M = 7.28, SD = 2.17, PA: M = 6.68, SD = 2.41) than participants in the no-

accountability condition (M = 5.02, SD = 2.39), PA vs. no-accountability: BF10 = 28.39, t = -

3.50, p = .002, OA vs. no-accountability: BF10 = 4985.09, t = -4.85, p < .001. The evidence 

regarding a possible difference between the two accountability conditions (which we did not 

expect to occur) was inconclusive, BF10 = 0.46, t = 1.31, p = .390. 

For the question regarding what participants would focus on during the task, a 

Bayesian analysis of variance showed substantial evidence that the different experimental 

conditions had no impact on the participants’ answers, BF10 = 0.27, F(2, 147) = 1.64, p = 

.197, p
2 = .02. In all three conditions, participants (on average) gave answers close to the 

midpoint of the scale (no accountability: M = 5.22, SD = 2.09; outcome accountability: M = 

5.56, SD = 1.92; process accountability: M = 4.82, SD = 2.20). 

These results indicate that, similar to Experiment 1a, our manipulation of 

accountability again has been only partially successful. While both participants in the process 

and the outcome accountability condition believed it to be more likely than participants in the 

no accountability condition that they would have to justify themselves after the experiment, 

only in the process accountability condition the majority of participants were able to correctly 

answer what the interview would be about. Hence, our manipulation of process accountability 

was, for the most part, working as intended, whereas it seems that our manipulation of 

outcome accountability again did not have the intended effect. Thus, as in Experiment 1a, we 

cannot really test for differential effects of process and outcome accountability on loss 

aversion. However, and again similar to Experiment 1a, this still allows us to test the effect 

that Vieider (2009) has reported, as his manipulation of accountability mostly resembles one 

of process accountability (which we have successfully induced here). Notwithstanding this, 

we recalculated the analysis for the primary dependent variable (loss aversion) with only 
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those participants who answered the instruction check correctly, and we found that this did 

not substantially alter our results. This additional analysis can be found in Supplemental 

Material A (https://osf.io/f7wj9/). 

Loss aversion. We followed Vieider's (2009) analytical approach closely. Of the 153 

participants, 16 had to be excluded from our analyses of loss aversion, as their answers 

violated stochastic dominance. We then calculated the average loss aversion per participant 

and conducted a Shapiro-Wilks test to check for the normality of this variable; this test 

rejected the assumption of normality, W = 0.07, p < .001. Hence, we will again (and similar to 

the original study) use non-parametric tests. The median and mean values of loss aversion for 

each of the four simple prospects as well as their average in the three experimental conditions 

of Experiment 1b can be found in Table 2. Again, we ran a series of three Bayesian Mann-

Whitney-U tests, one for each pairwise comparison between the experimental conditions. For 

the comparison of the no accountability condition with the process accountability condition, 

we found substantial evidence supporting the null hypothesis that there is no difference 

between the two conditions, BF10 = 0.229, W = 1031.5, p = .868, r = .021. The same was true 

for the comparisons of non-accountable with outcome accountable participants, BF10 = 0.230, 

W = 1052.5, p = .735, r = .042, and also for the comparison of process accountable 

participants with outcome accountable participants, BF10 = 0.227, W = 1056.5, p = .717, r = -

.043. Based on the facts that Vieider (2009) did not differentiate or specify which form of 

accountability was supposed to affect loss aversion, and that a substantial part of participants 

in the outcome accountability indicated that they believed they would be interviewed about 

their decision-making process rather than their decision outcomes, we again decided to run an 

analysis combining the two accountability conditions. The corresponding Bayesian Mann-

Whitney-U-test for differences between the no accountability condition and the combination 

of the two accountability conditions provided substantial evidence in favor of the null 
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hypothesis of no difference between the conditions, BF10 = 0.192, W = 2084, p = .770, r = .03. 

Hence, we found no evidence that any form of accountability affects loss aversion. 

Table 2. Median values of the loss aversion index λ for the four simple prospects and their average in 

the three experimental conditions of Experiment 1b (means in parentheses). Higher values of λ 

indicate stronger loss aversion. 

Discussion Experiment 1b 

Similar to Experiment 1a, the aim of Experiment 1b was to test for differential effects 

of process and outcome accountability on loss aversion. This time, we did so with a sample 

that resembled Vieider's (2009) sample with regard to the academic background of the 

participants, in order to maximize the comparability with the original study. Furthermore, we 

also increased the size of our sample to increase test power. However, we still did not 

replicate the effect of accountability on loss aversion originally reported by Vieider (2009). 

Comparing process accountability with the non-accountability condition – which is the 

comparison that, in our opinion, most closely resembles Vieider's manipulation of 

accountability – we found substantial support for the null hypothesis, that is, for the absence 

of effects of process accountability on loss aversion.  

 No accountability Process accountability Outcome 

accountability 

λ 1 1.20 (2.75) 1.40 (1.65) 1.50 (10.12) 

λ 2 2.00 (4.27) 1.50 (1.95) 1.60 (44.28) 

λ 3 2.00 (4.35) 2.00 (2.36) 2.00 (44.78) 

λ 4 2.00 (4.53) 2.00 (2.34) 2.00 (73.33) 

Average λ 1.75 (3.98) 1.78 (43.13) 1.54 (2.07) 

Note. The average lambda is calculated by first averaging the individual lambda values for each individual and afterwards 

calculating the median value per experimental condition.  
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Although we have considerably increased our sample size compared to Experiment 1a, 

we still cannot exclude the possibility that, with an even larger sample, we might have found 

the effect of accountability on loss aversion. However, it has to be emphasized that there was 

not even a small trend in the predicted direction, and the same was also true for Experiment 

1a. Hence, even though a type-II-error is still a possibility that we have to consider, this 

would, nevertheless, impose severe limitations on Vieider's earlier findings, as the effect then 

would have to be much weaker than previously thought.5 Furthermore, in both experiments, 

the Bayesian tests for the particular comparison that most closely resembles the effect from 

the original Vieider (2009) study, namely the comparison of the process accountability 

condition with the no accountability condition, provided substantial evidence for the null 

hypothesis, lending credibility to the interpretation that there is, indeed, no such effect. 

As in Experiment 1a, only the manipulation of process accountability was successful: 

participants believed that they would have to justify themselves after completing the 

experimental task and were, for the most part, able to correctly answer that the interview 

would be about the procedures they used to make their choices. On the other hand, outcome 

accountable participants once again predominantly failed to answer correctly what their 

interview would be about, with the majority stating it would be about their decision-making 

process. From this, we have to conclude that we were again not able to reliably induce 

outcome accountability in our participants. Although we can only speculate about it, we think 

the most plausible explanation is that the straight matching task that we adopted from Vieider 

is not particularly suitable to induce outcome accountability. As discussed earlier, the task 

does not lend itself to questions regarding right or wrong answers or, in general, to questions 

regarding the quality of choices, because it is framed more in the realms of personal 

 
5 In total, 153 people participated in Experiment 1b. Of these 153 participants, 90 participants were analysed in 

the pairwise comparison of process accountable with non-accountable participants. Thus, for the comparison of 

process accountability with no accountability we had about the same sample size as Vieider (2009) who 

analyzed a total of 102 participants regarding their loss aversion. 
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preferences, and the participants do not experience actual outcomes. Accordingly, it might 

seem much more plausible to the participants that they would be interviewed about the 

reasons behind their choices, even if the interview is announced to be only about the quality 

of their choices.  

Despite these limitations regarding the outcome accountability manipulation, we 

believe these experiments provide sufficient evidence to raise serious questions about the 

robustness of the original finding by Vieider (2009), as both Experiment 1a as well as 

Experiment 1b showed clear evidence against any effects of (process) accountability on loss 

aversion. At this point, we decided it was time to take a step back and properly clarify the 

effect of accountability on loss aversion instead of further pursuing our original goal of 

differentiating the effects of process vs. outcome accountability on loss aversion. Thus, for 

our third experiment, we conducted a full-fledged replication attempt of the original Vieider 

(2009) study.    

Experiment 2 

 Experiment 2 was conducted to test the robustness of the effect of accountability on 

loss aversion, in other words, whether or not the effect reported by Vieider (2009) was 

reproducible in a direct replication. Therefore, compared with Experiments 1a and 1b, we 

removed the outcome accountability condition, and we changed the wording of the process 

accountability manipulation back so that it matched the original wording reported by Vieider 

(2009) as closely as possible. Apart from this, Experiment 2 largely mirrored Experiments 1a 

and 1b, as these, for the most part, already closely followed the procedure Vieider (2009) 

employed.  

Method Experiment 2 

Participants and design. 200 undergraduate and graduate students from the 

University of [location withheld to ensure double-blind review] participated in Experiment 2, 
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93 of whom identified as female and 107 who identified as male. Our participants in this 

experiment ranged in age from 18 to 40 years (M = 23.2, SD = 3.28), and the vast majority of 

them majored in a business or economics-related field (195 of 200 = 98%). All participants 

were randomly assigned to one of two conditions in a one factorial between-subject design 

(no accountability vs. explicit accountability). The sample size was determined by an a priori 

power analysis using G*Power (Faul et al., 2007), indicating that a sample of 180 participants 

would be sufficient to achieve 90% test-power for a medium effect size of d = 0.50 (assuming 

α = .05). We slightly exceeded this sample size in order to make sure that we achieve the 

aforementioned test power even in case that some datasets might turn out to be incomplete. 

Experimental task. We again used the same German translation of the straight 

matching task as in Experiments 1a and 1b, which we adopted from Vieider (2009). 

Manipulation of accountability. We manipulated the level of explicit accountability 

by informing participants in the explicit accountability condition that, after they completed the 

experimental task, they would be asked to take their questionnaire to another room where they 

would be interviewed by an experimenter and that, during this interview, they would have to 

explain the reasons behind their decisions. In contrast, people in the no accountability 

condition were instructed to put their questionnaire in a cardboard box once they completed it. 

Furthermore, they were told that the data created by their answers would be treated as 

confidential, and that they would remain anonymous. This manipulation is identical to the 

manipulation that Vieider used in his 2009 study.    

Instruction and manipulation checks. To check if our manipulation of 

accountability was successful, i.e., whether participants had understood and were aware of the 

instructions, we asked all participants after they completed the task to rate on an 11-point 

Likert scale how likely they considered it that they would have to justify their decisions (0 = 

not at all; 10 = very much).  
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We also included some of the manipulation checks from Experiments 1a and 1b to test 

whether participants in the explicit accountability condition felt more accountable for the 

process (as we would expect) or the outcome. Specifically, we asked participants after they 

had completed the experimental task, whether the following interview would focus on their 

procedure during the task or the outcome of the task, and what they had felt accountable for 

while working on the experimental task (the procedure, the outcome, both, neither). 

Additionally, we asked participants on an 11-point Likert scale on which aspect of the task 

they had predominantly focused on (0 = the procedure; 5 = both; 10 = the outcome).6 

Procedure. The experimental procedure was very similar to the procedure used in 

Experiments 1a and 1b. After arriving at the lab, participants were welcomed and seated; then, 

they were handed the task description and an informed consent form, which also included the 

experimental manipulation. When participants had signed the informed consent, they received 

the task materials and a questionnaire, including the manipulation checks and some 

demographic questions. After completing the task and filling in the questionnaire, participants 

were informed that no interview would take place, and they were fully debriefed. They then 

signed a non-disclosure agreement and were paid 5€ for their participation. 

  Results Experiment 2 

Instruction and manipulation check. To check whether the manipulation of 

accountability was successful, we asked participants how likely they felt it would be that they 

had to justify themselves after completing the experimental task. Participants in the explicit 

accountability condition believed it to be much more likely that they would have to justify 

themselves than participants in the no accountability condition (M = 6.76, SD = 2.62 vs. M = 

 
6 Additionally, we once more included three items for exploratory purposes that measured how much emotional 

strain participants were under while working on the task. We do not report these measures here, as they do not 

directly relate to our research question. However, all additional variables can be found both in the materials and 

in the datasets of our experiments provided in our OSF repository (https://osf.io/f7wj9/). 
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3.69, SD = 2.66), with a Bayesian t-test showing decisive evidence for a difference between 

the two conditions, BF10 = 2.51 x 1011, t(198) = 8.25, p < .001, d = 1.17. Hence, participants 

in the explicit accountability condition did expect to be held accountable more than non-

accountable participants. This indicates that participants understood the experimental 

manipulation and were aware of it.  

Loss aversion. Following Vieider's (2009) procedure, and similar to Experiments 1a 

and 1b, we excluded participants whose answers violated stochastic dominance from our 

analysis. This time, we had to exclude 17 of the 200 total participants (1%), which is a similar 

percentage of participant exclusions as in Vieider's (2009) original study, as Vieider excluded 

7 of his 109 total participants (1%). We then calculated the average loss aversion for the 

remaining participants and conducted a Shapiro-Wilks test for normality on the average loss 

aversion. Like in the first two experiments, this test indicated that the assumption of normality 

was violated for our data (W = 0.30, p < .001), Hence, similar to our first two experiments and 

Vieider's (2009) original study, we will use non-parametric tests. Median and mean values of 

the average loss aversion for each of the four simple prospects, as well as their average in the 

two experimental conditions, can be found in Table 3.  

To test for the effect of accountability on loss aversion, we calculated a Bayesian 

Mann-Whitney-U-test and found substantial evidence for the absence of any difference 

between the two experimental conditions, BF10 = 0.220, W = 4514, p = .316, r = .086. 

Exploratory analyses. To explore what form of accountability Vieider's (2009) manipulation 

actually induced, we included some exploratory manipulation checks to test what participants 

expected the announced interview would be about and what they retrospectively had felt 

accountable for. 

Regarding the question what participants in the explicit accountability condition 

expected the interview to be about, we conducted a Bayesian multinomial test which provided 
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decisive evidence for differences from a random distribution, BF10 = 5.94 x 1016, 2(2) = 

79.30, p < .001. Most participants in the explicit accountability condition expected the 

interview to be about their decision-making procedure during the experimental task (75 of 105 

= 71%), which is in line with our assumption that Vieider's (2009) original manipulation 

predominantly induces process accountability.  

Furthermore, we also asked participants what, in retrospect, they had actually felt 

accountable for while working on the task. A Bayesian contingency table test provided very 

strong evidence for the H0 of no differences in the distribution of answers in the two 

experimental conditions, BF10 = 0.061, 2(3) = 2.91, p = .405. In both conditions, a (relative) 

majority of our participants answered that they felt accountable for the outcome (48 of 105 = 

46%, in the explicit accountability condition, and 54 of 95 = 57%, in the no accountability 

condition), while only a minority reported that they felt accountable for the process (28 of 105 

= 27%, in the explicit accountability condition, and 19 of 95 = 20%, in the no accountability 

condition) or for neither the outcome nor the process (17 of 105 = 16%, in the explicit 

accountability condition, and 11 of 95 = 12%, in the no accountability condition).  

Finally, participants answered a question about what they focused on during the task. 

Descriptively, non-accountable participants said they had focused slightly more on the 

outcome than accountable participants (M = 6.26, SD = 2.22 vs. M = 5.73, SD = 2.21); 

however, a Bayesian t-test turned out to be inconclusive, BF10 = 0.59, t(197) = 1.69, p = .092, 

d = 0.24.  

In conclusion, we found clear evidence that participants in Experiment 2 expected to 

be interviewed about their decision-making process. This indicates that the accountability 

manipulation employed by Vieider (2009) does, indeed, represent a manipulation of process 

accountability. However, we found no evidence that this manipulation actually affected what 
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the participants felt accountable for while working on the experimental task – at least not in 

retrospect.  

Table 3. Median values of the loss aversion index λ for the four simple prospects and their average in 

the three experimental conditions of experiment 3 (means in parentheses). Higher values of λ indicate 

stronger loss aversion. 

Note. The average lambda is calculated by first averaging the individual lambda values for each individual and afterwards 

calculating the median value per experimental condition.   

 

  Discussion Experiment 2 

 We designed Experiment 2 with the objective of testing the robustness and 

replicability of the previously reported effect of accountability on loss aversion (Vieider, 

2009). To this end, we conducted a direct replication of the original study, using the original 

task, the original accountability manipulation, and a sample that very closely resembles the 

original sample, except for the fact that it was much larger. However, just as in our 

experiments 1a and 1b, we did not detect any effect of accountability on the amount of loss 

aversion that the participants showed. Instead, our Bayesian analysis of the data indicated that 

the evidence was substantially in favor of the null hypothesis, that is, it supported the 

interpretation that accountability does not affect loss aversion. All in all, this third experiment 

confirmed the results of our first two experiments, with an increased sample size and an 

accountability manipulation that closely resembled the original manipulation by Vieider 

(2009). Taking into account this close resemblance to the original study, the larger sample 

 No accountability Explicit accountability 

λ 1 1.80 (2.07) 1.60 (2.36) 

λ 2 2.00 (3.85) 2.00 (2.74) 

λ 3 2.00 (5.59) 2.00 (4.26) 

λ 4 2.67 (5.77) 2.00 (4.95) 

Average λ 2.00 (4.32) 2.00 (3.58) 
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size, and the results of our first two experiments, this very much questions the robustness of 

the original finding.  

Meta-analysis 
 

In order to integrate the findings of our three experiments, we decided to run a meta-

analysis of the effect of accountability (accountability vs. no accountability) on loss aversion 

for our three experiments (for Experiments 1a and 1b, we only included the comparison of the 

process accountability and the no accountability condition since, as already stated, Vieider's 

manipulation resembles process accountability more than it resembles outcome 

accountability). Subsequently, we reran the meta-analysis, this time including the effect 

Vieider found in his original 2009 study.7  

Since the effect sizes for both Vieider's 2009 study and our experiments are given in 

the form of rank-biserial correlational coefficients, we first had to apply Fisher's z-

transformation to the reported effect sizes in order to run our meta-analyses. After we 

transformed the correlation coefficients to Fisher z-scores and calculated the corresponding 

standard errors, we ran two random-effects Bayesian meta-analyses with JASP (JASP Team, 

2021), employing a Cauchy prior with r = 0.707, one including only our three experiments, 

and one which included Vieiders 2009 study in addition to our experiments. In a final step, we 

then transformed the meta-analytical effect sizes back to correlation coefficients for ease of 

interpretation. 

Integrating the findings from our three experiments reported above, the meta-

analytically combined effect size was very small (r = 0.04), and the data provided substantial 

 

7
 Even though we would have liked to also include the results from Pahlke et al. (2012) in our second meta-

analysis, this was not feasible because of the different approaches to measure loss aversion. While we and 

Vieider (2009) measured loss aversion in terms of the loss aversion index λ, Pahlke et al. (2012) measured loss 

aversion by determining the amount of safe choices in a series of mixed prospects decisions. Thus, their outcome 

measure is categorical while ours is continuous, which makes it very difficult and also non-informative to meta-

analytically integrate the results Pahlke et al. (2012) found with Vieider's (2009) and ours.  
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evidence for the null hypothesis, BF10 = 0.11. Additionally, this meta-analysis showed 

substantial evidence against any between-study heterogeneity regarding the effect sizes, BF10 

= 0.32.  

When we included the original study's effect in our meta-analysis, the combined effect 

size remained rather small, r = 0.08 (see Figure 2), and the evidence still offered substantial 

support for the null hypothesis, BF10 = 0.16. Testing again for any effect size heterogeneity 

between studies, we once more found that evidence substantially favored the null hypotheses 

of no heterogeneity, BF10 = 0.29.  

Taken together, these two meta-analyses further substantiate our findings that the 

effect of accountability on loss aversion reported by Vieider (2009) is not as robust as 

previously thought, and that it might even be a type-I-error. Integrating the results of our three 

studies for the comparison of (process) accountability vs. no accountability resulted in a very 

small average effect size, as well as in a Bayes Factor which lent substantial support to the 

null hypothesis. If we take into account that the combined sample size in our three studies, 

even if we only consider the process accountability and the no accountability conditions in 

Experiments 1a and 1b, was more than three times larger than Vieider's sample in 2009 (335 

vs. 102 participants) and constitutes almost 2/3 of all the available data on the effect of 

(process) accountability on loss aversion (All studies: N = 533; our experiments N = 335; 

Vieider, 2009 + Pahlke et al., 2012: N = 198), we find it fair to assume that our current 

findings are a more reliable estimate of the true effect than those previously reported. In 

addition, even if we included Vieider's original study's effect in our meta-analysis, it still 

provided substantial support for the null hypothesis of there being no effect of accountability 

on loss aversion. All things considered, we feel confident to conclude that the effect of 

accountability, if it exists at all, is (at the very least) not very robust, and that we currently do 

not understand the exact conditions under which it might occur. 
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Figure 2. Forrest Plot of the Fisher z transformed effects observed in Vieider's (2009) and our 

experiments 

 

General discussion 

The original aim of the present study was to extend the earlier findings of Vieider 

(2009) that holding people accountable reduced their loss aversion. Specifically, we wanted to 

test whether there was any difference in the effect depending on whether people were held 

accountable for their decision-making process or the outcome of their decisions, as it is 

generally accepted that these two forms of accountability have differential effects (cf. Lerner 

& Tetlock, 1999).   

After running two experiments comparing both process and outcome accountable 

participants with non-accountable ones, in which we did not find any effects of either form of 

accountability on loss aversion, we shifted our focus towards the question of whether or not 

the basic finding was robust enough to be replicated at all. 

Experiments 1a and 1b already provided a solid base for this replication focus, as they 

followed the procedure of Vieider (2009) very closely and used the same task as the original 

study. The design of the study, however, was slightly altered by adding a second 

accountability condition (outcome accountability) to allow testing for differences in the 

effects of different forms of accountability on loss aversion. Further, we also refined the 

wording of the process accountability manipulation Vieider used, to make sure that it 
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addresses the process (instead of the outcome) more clearly and unequivocally. Because of 

these deviations from the original design, Experiments 1a and 1b are conceptual rather than 

direct replications of Vieider (2009). Therefore, we added a direct replication attempt in our 

third experiment, where we tried to recreate Vieider's experiment as closely as possible, while 

simultaneously also increasing the sample size.  

All three of our experiments failed to replicate the reduction of loss aversion in 

participants that were held (process) accountable, with Bayes-Factors consistently providing 

substantial support for the null hypotheses. This pattern of results was further substantiated 

when we meta-analytically combined our findings, and this outcome did not change even 

when we included the original effect in our meta-analysis. In conclusion, the process 

accountability manipulation that we employed in our experiments – and that we carried over 

from Vieider (2009), who, in turn, followed standard procedures used in experimental 

accountability research – does not seem to affect loss aversion in any meaningful way. 

Alternative explanations 

Of course, failed replication attempts always beg the question of whether this failure 

is, indeed, due to an insufficient robustness of the effect, or whether there are alternative 

explanations for the null finding. With regard to this, there are some potential alternative 

explanations for our findings that have to be discussed here. 

One obvious candidate for such an alternative explanation is that our experimental 

manipulations might not have been successful or, at least, too weak. If our manipulations did 

not induce (process) accountability to the same extent as the original study, it would not be 

surprising at all that we were unable to find the same effects as the original study. However, at 

least three arguments speak against this interpretation: First, our experimental manipulation of 

process and outcome accountability in Experiments 1a and 1b closely followed the standard 

procedure that has been established in this research tradition (cf. Lerner & Tetlock, 1990; 
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Patil et al., 2014), and our manipulation of explicit accountability in Experiment 2 followed 

Vieiders (2009) procedure very closely. Hence, we replicated the original study in a way that 

should make it unlikely for the manipulation of accountability to be significantly weaker than 

in the original study. Second, it has to be noted that Vieider did not report any manipulation 

checks in his 2009 paper, thus making it impossible to check how successful his manipulation 

was, and whether or not it was any more successful than ours. 

Third, although not all of our manipulation checks were successful, those which were 

relevant with regard to replicating Vieider (2009), namely those asking how likely 

participants felt it to be that they would have to justify themselves after they completed the 

experimental task, and whether process accountable participants actually expected to be 

interviewed about their decision-making process, were successful: Participants in the 

accountability conditions felt that it would be more likely that they would have to justify 

themselves than participants in the no accountability condition. Additionally, the majority of 

participants in the process accountability condition in both Experiment 1a and Experiment 1b 

correctly identified what the interview following the experimental task would be about. 

Further alternative explanations for the absence of any accountability effects on loss 

aversion could lie in possible differences between the setting and the procedures of our 

experiments, on the one hand, and the setting and procedures of the original study, on the 

other hand. It is inevitable that some slight differences between an original study and a 

replication study exist. For once, our studies were all conducted at German universities rather 

than at the Erasmus University Rotterdam in the Netherlands. Correspondingly, our 

experimental materials were in German rather than in English or Dutch.  

Furthermore, our participants exclusively worked on the experimental task that 

Vieider (2009) used to measure loss aversion. In contrast to this, in Vieider's (2009) original 

study this straight matching task was part of a series of multiple experimental tasks that 
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belonged to different experiments. While we have no specific hypotheses about how this 

might have affected the results, we cannot exclude the possibility that this procedural 

difference worked in favor of the effect that Vieider (2009) reported.  

Of course, it is impossible for us to exclude any of these alternative explanations with 

certainty, since we did not test for them and, in some cases, do not even know whether the 

antecedent conditions for these explanations were present or not. However, even if one or all 

of these alternative explanations would have caused our replication attempts to fail, one 

would have to conclude that the accountability effect on loss aversion is far more context-

dependent and volatile than previously thought, as the original publication did not mention or 

imply that the effect would depend on such  minuscule situational differences such as the 

language of the material, whether the experiment is conducted at a German or a Dutch 

university, or within a series of experiments rather than as a standalone experiment. Also, if it 

should indeed be the case that the effect is dependent on such fine-grained context variations, 

one would have to conclude that the effect is of very limited theoretical and practical 

relevance.  

Implications 

In addition to the central implication outlined in the section above, our findings also 

call into question the superiority of process accountability over no accountability that has 

been claimed as a general effect in different domains in the literature on accountability. The 

results of our current study fall in line with several other studies that were recently published, 

and that also could not find the often-claimed positive effects of process accountability on 

judgment and decision quality (e.g., Chang et al., 2017; Häusser et al., 2017; Hoffmann et al., 

2017). Furthermore, our current results also mirror those of some other recent replication 

attempts (Schulz-Hardt et al., 2021; Sluga, 2021), which failed to replicate earlier findings by 

Simonson and Staw (1992) and Siegel-Jacobs and Yates (1996), respectively, meaning that 



42 

 

the beneficial effects of process accountability reported in the original studies could not be 

found. Taking into account these other findings, it seems safe to say that the claim of a 

general beneficial effect of process accountability on judgment and decision quality is an 

overstatement. Rather, we have to assume that any beneficial effects of process 

accountability, if they exist at all, are largely context-specific, dependent on multiple 

situational factors, and are likely to be very small and, therefore, of very limited practical 

relevance (if any). This assertation is also corroborated by a new meta-analysis by Sharon, 

Drach-Zahavy, and Srulovici (2022), in which the authors integrated over several studies 

comparing process with outcome accountability. Overall, the authors found no significant 

difference in performance between the two forms of accountability. What they did find, 

however, was that outcome accountability was associated with better performance in complex 

tasks, and process accountability was associated with better performance in simple tasks. On 

top of this, even after controlling for task complexity, the heterogeneity in the subgroups 

remained high. These findings confirm, at least for the comparison of process and outcome 

accountability, how context-specific accountability effects are, given that they exist at all. 

Accordingly, we believe it would be important to identify further situational and contextual 

variables that influence the effects of (process) accountability on the quality of judgments and 

decisions. Besides this, however, we also think that it is important to conduct more large-scale 

attempts to replicate the effects of accountability on judgments and decision-making in order 

to clarify further which of the effects found in the existing literature are robust and which of 

these effects might be more context-dependent, or even non-existent.   

Some thoughts on the manipulation of process accountability     
 

On top of the implications for the replicability of the Vieider (2009) effect, or effects 

of process accountability in general, our study also raises some doubts about the way in which 

researchers typically manipulate (process) accountability. Most experimental research on 
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accountability uses more or less the same standard manipulations in order to induce (process) 

accountability. Namely, it does so by announcing an interview to the participants in which 

they will be asked to justify their decision-making process. While rather straightforward, this 

manipulation is not necessarily very strong or realistic. In a real-world context, when people 

are held accountable, there usually are much higher stakes than performing good or bad in a 

simple, experimental judgment or decision-making task. Being held accountable for the 

investment of millions of dollars or the treatment plan of a cancer patient is very different 

from being held accountable for a decision on how hypothetical lotteries have to be structured 

in order to be attractive to the decision-maker. And more importantly, in a real-world context, 

there generally are consequences that one has to fear if the person, the board, or whoever one 

is accountable to concludes that one's decision processes or decision outcomes were not up to 

par, such as fines or termination of the employment contract. In contrast to this, with the 

typical accountability manipulation used in experimental research, the worst consequence 

participants would have to fear would be the unpleasant feelings one might experience when 

having to justify a bad decision to an expert, and this expert might then raise his or her 

eyebrow, or make a critical statement. Such differences beg the question of whether or not the 

typical experimental manipulation is strong enough to show reliable effects of process 

accountability, or if it can even induce process accountability properly at all. On the basis of 

our current findings, we have doubts about whether this manipulation is sufficiently strong: 

Although, according to our results, it worked in terms of making the participants aware of the 

interview and its content, and by making them believe that they would have to justify their 

decision process, it seemed to do little more than just that, as it seemed to have no impact on 

what participants intended to focus on during the task, or what participants subsequently 

reported about their focus when performing the task. 

This problem is further amplified by the fact that many studies on (process) 

accountability do not employ any manipulation checks at all (e.g., Hoffmann et al., 2017; Kim 
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& Trotman, 2015; Lefebvre & Vieider, 2013; Vieider, 2009), or limit the manipulation checks 

to simple instruction checks, like asking participants whether or not they will be interviewed 

after completing the task they are working on (e.g., Brtek & Motowidlo, 2002; Chang et al., 

2013; Siegel-Yacobs & Yates, 1996). Thus, in these studies, we cannot know whether or not 

participants actually experienced process accountability in a psychologically meaningful way.  

Another issue with the research on process accountability is that there have been only 

very few studies that try to clarify the actual psychological mechanisms and underlying 

psychological effects it has on decision-makers. The main mechanism, and one of the only 

ones that have been proposed at all, is assumed to be that process accountability should 

increase epistemic motivation and lead to more rational thinking (Brtek and Motowidlo 2002; 

De Dreu et al., 2000). While it has been shown in a handful of studies that process 

accountability can increase epistemic motivation (de Langhe et al., 2011; Scholten et al., 

2007; Ten Velden et al., 2010), none of these studies have properly established epistemic 

motivation as the mediator of the effects process accountability has on judgment and decision 

quality. In addition, epistemic motivation also never really gained traction in the broader 

accountability literature as a manipulation check for process accountability, as only a very 

limited number of studies ever directly measured the epistemic motivation of participants. As 

a result of this limited research on the psychological mechanisms behind the effects of process 

accountability, we think it would be a fruitful avenue for future research to further investigate 

the direct psychological effects and mechanisms of (process) accountability, and to identify 

and develop stronger manipulations of (process) accountability with higher ecological 

validity. 
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Conclusion 

Our original goal with the research we presented here was to extend and clarify the 

effect of (process) accountability on loss aversion reported by Vieider (2009). However, these 

initial plans were derailed by the results of our first two experiments. Therefore, our aim 

shifted towards investigating the robustness of the accountability effect Vieider (2009) had 

reported, thereby turning our research into a replication project. Since our three experiments 

and our meta-analyses found no evidence for the effect of (process) accountability on loss 

aversion and provided substantial evidence for the corresponding null hypothesis, we feel 

justified in concluding that any effect that (process) accountability might have on loss 

aversion is rather small, context-dependent, and thus not robust at all. We further believe that 

these results also question the general validity of the claim that process accountability can be 

used as an effective and reliable tool to reduce biases in judgments and decision-making. 
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Abstract 

Holding people accountable for their decision-making process (process accountability) instead 

of the outcomes of their decisions (outcome accountability) has been heralded as a valuable 

tool for debiasing judgments and decisions. However, recent research has challenged the 

assumed superiority of process accountability, as a couple of studies failed to replicate earlier 

findings of process accountability facilitating (and outcome accountability lowering) 

judgment and decision quality. In this paper, we discuss potential methodological 

shortcomings of the previous research, focusing on the most commonly used experimental 

manipulation of accountability, namely announcing an interview to study participants in 

which they have to justify themselves for their process or their outcomes. Subsequently, we 

test whether this interview-manipulation reliably produces the expected psychological effects. 

Two experiments (n = 236 and n = 68) show that the experimental manipulation is only 

partially understood by and salient to participants. Despite this, the interview-manipulation is 

mostly successful in inducing the psychological states of felt process and outcome 

accountability respectively. However, it does so without significantly affecting either of the 

two psychological mechanisms (epistemic motivation and stress) which, based on the existing 

literature, supposedly mediate the effects of process and outcome accountability, respectively. 

These findings provide evidence that the usual experimental manipulation of process and 

outcome accountability does not reliably trigger any of the previously proposed psychological 

mechanisms.   

 

 

Keywords: process accountability, outcome accountability, epistemic motivation, stress, 

psychological mechanism 
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What does the typical experimental manipulation of process vs. 

outcome accountability actually manipulate? A comprehensive 

investigation of possible psychological mechanisms. 

Human judgment and decision-making are often found to be irrational and clouded by 

many different forms of cognitive bias, such as the confirmation bias (Nickerson, 1998), the 

sunk cost fallacy (Arkes & Blumer, 1985; Thaler, 1980), the decoy effect (Huber et al., 1982), 

or loss aversion (Tversky & Kahnemann, 1991), to name just a few. Because of this, 

researchers and practitioners are always searching for ways to debias and improve judgment 

and decision-making. One structural feature that has been touted as a way to achieve this goal 

is accountability. Accountability can be defined as the pressure or expectation of having to 

justify one's decisions to some kind of authority (Lerner & Tetlock, 1999; Simonson & Nye, 

1992). In general, decision-makers are often held accountable for their decisions in one form 

or another, as accountability is essential to social and organizational relationships. Without 

accountability, bad decisions would have little or no consequences. Thus, accountability is a 

structural feature that is supposed to make judgments and decisions more thorough and less 

biased.  

However, even though research in the past sometimes did claim a general benefit of 

holding people accountable (Tetlock, 1983; Tetlock and Boettger, 1989), accountability 

usually is not understood as a unitarian concept. Instead, there are multiple ways in which 

accountability can be implemented, and these different forms of accountability have been 

shown to affect judgment and decision quality differently from one another. 

Process versus outcome accountability 

Two of the most important forms of accountability are outcome and process 

accountability (for an overview, see Patil et al., 2014). Outcome accountability is 
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characterized as a form of accountability in which a person has to justify or is evaluated based 

on their results. It does not matter how they reached their decisions or achieved certain results, 

but only whether the outcomes of these decisions are good or bad. This form of accountability 

is very prevalent in the business world. For example, a CEO will mainly be held accountable 

for the net results of their company, (mostly) regardless of how those results were achieved. 

On the other hand, process accountability is a form of accountability in which a person 

has to justify or is evaluated based on how they arrived at their judgments or decisions. In 

other words, if one is process-accountable, it only matters whether or not one has employed a 

rational or defensible decision-making process. On the contrary, the consequences of the 

decision, for example, whether the hired candidate turned out to be successful or not in her 

job, do not matter. This form of accountability is most common within civil services or the 

public health care sector: For example, an excise officer will be evaluated based on following 

the correct process when reviewing tax filings, not based on how much or how little tax 

returns are being allotted based on their reviews. 

Experimental research has led to the conclusion that process accountability seems to 

be a more promising way to implement accountability, as it has been reported to be associated 

with increased judgment and decision quality in various tasks. For example, process 

accountability has been reported to improve interview validity (Brtek & Motowidlo, 2002), 

help to overcome the fixed-pie bias in negotiations (de Dreu et al., 2000), and improve 

consistency and calibration in judgment tasks (Siegel-Jacobs & Yates, 1996). In contrast, 

beneficial effects of outcome accountability have been mostly absent from the research 

literature. In some cases, outcome accountability has even been found to have even 

detrimental effects on performance (e.g., Arkes et al., 1986; Siegel-Jacobs & Yates, 1996).  

To explain these differential effects of process and outcome accountability, two 

different psychological mechanisms have been proposed in the literature so far.  
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Beneficial effects of process accountability have primarily been attributed to an 

increase in epistemic motivation as a consequence of process accountability (Brtek & 

Motowidlo, 2002; DeDreu et al., 2006; de Langhe et al., 2011). Epistemic motivation 

describes the desire to achieve an accurate understanding of the world or, more specifically, 

of the task at hand and is strongly associated with the willingness to engage in systematic and 

effortful information processing (DeDreu et al., 2006; Kruglanski, 1989). While previous 

research has shown that process accountability can lead to an increase in epistemic 

motivation, no such connection seems to exist between outcome accountability and epistemic 

motivation (DeDreu et al., 2000; DeDreu et al., 2006; de Langhe et al., 2011). 

Outcome accountability, on the other hand, has been associated with an increase in 

stress to super-optimal levels (Siegel-Jacobs & Yates, 1996). High stress levels, in turn, have 

been found to have detrimental effects on the judgment and decision-making process (Keinan 

et al., 1987; Yates, 1990). In contrast to this, it has been theorized that process accountability 

leads to moderate increases in stress levels (Siegel-Jacobs & Yates, 1996), which have been 

found to be beneficial to the quality of judgments and decisions (Janis & Mann, 1977; Yates, 

1990).   

As mentioned above, it is a long-held belief in research on accountability that process 

accountability, in general, has beneficial effects and is superior to holding people outcome-

accountable, or not accountable at all. Consequently, this notion has found entry into 

influential review articles and textbooks (e.g.,  Bovens et al., 2014; Lerner & Tetlock, 1999; 

Schneider & Shanteau, 2003). However, recently more and more studies have shown up that 

fail to support, or even contradict, this view. For example, some studies could not detect any 

beneficial effects of process accountability on idea generation (Häusser et al., 2017), 

judgment accuracy (Hoffmann et al., 2017), or forecasting accuracy (Chang et al., 2017). In 

addition, there have been a couple of studies (Schulz-Hardt et al., 2021; Rollwage et al., 2022) 
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that also question the robustness of the previously reported debiasing effects of process 

accountability, as they were unable to replicate the earlier findings of Simonson and Staw 

(1992) and Vieider (2009), respectively. A recent meta-analysis by Sharon et al. (2022) 

further corroborates these findings, as it reports that neither form of accountability is 

generally superior for improving decision quality. Rather, there are situational characteristics, 

in this case, task complexity, that affect which form of accountability is more beneficial. 

Furthermore, there are multiple, as of now unpublished, studies that question other earlier 

findings on the benefits of process accountability. For example, in his PhD-thesis, Sluga 

(2021) found that the findings by Siegel-Jacobs and Yates (1996) did not replicate. Also, a 

series of experiments from the DFG-project "Prozess- und Ergebnisverantworlichkeit bei 

Gruppenentscheidungen" (Häusser & Schulz-Hardt, 2017) were unable to replicate findings 

on the effects of process and outcome accountability by De Dreu et al. (2000), De Langhe et 

al. (2011), Girandola & Gauthier (2001) and Scholten et al. (2007). Hence, it seems time to 

investigate what causes this increasing number of null findings and the problems with 

replicating earlier findings regarding process and outcome accountability.  

A possible problem that could explain the recent null findings and failed replication 

attempts is that the most commonly used experimental manipulation of accountability might 

not be as effective as previously thought. This experimental manipulation has been used in 

practically all of the studies that later failed to replicate (e.g., Girandola & Gauthier, 2001; 

Simonson & Staw, 1992; Vieider, 2009) and is, in general, a very typical manipulation of 

accountability (e.g., Brtek & Motowidlo, 2002; Girandola & Gauthier, 2001; Simonson & 

Staw, 1992). This very common accountability manipulation consists of announcing an 
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interview to study participants, and the specific focus of this interview is used to induce either 

process or outcome accountability.1  

One fairly representative example of such an interview-manipulation of the two types 

of accountability can be found in a study by Verwaeren and Nijstad (2022), in which 

participants had to maximize the profits of a virtual lemonade stand. In this study, the authors 

presented participants in the process accountability condition with the following instruction 

before working on the task: “The researcher will ask you to justify the thinking process or 

strategy that you followed during the task. It will not be about the profits that you made, just 

about the strategy you followed” (Verwaeren & Nijstad, 2022, p. 428). In contrast, the 

instruction given to participants in the outcome accountability condition was as follows: “The 

researcher will ask you to justify your result, the total profit that you obtained over the 20 

rounds. It will not be about how you approached the task, just about the result” (Verwaeren & 

Nijstad, 2022, p. 428). 

As can be seen from these examples, in the case of process accountability, the 

interview usually is announced to focus on the reasoning, the procedures, and/or the strategies 

that participants used when they made their decisions in the experimental task at hand and 

which they have to justify to an expert. In contrast, when the manipulation is used to induce 

outcome accountability, the interview is usually announced to focus solely on results, which 

means on the quality or accuracy of the decisions the participants made.  

While this interview-manipulation looks very similar in a great variety of studies, 

some small variations exist. For example, sometimes the interview is announced to be 

conducted right after the completion of the experimental task (e.g., de Langhe et al., 2011; 

 
1 This interview manipulation is by far the most common manipulation of process accountability found in the 

literature. While there are alternative manipulations of outcome accountability, especially in experiments that 

directly compare process and outcome accountability, it is common to also manipulate outcome accountability 

via the interview (e.g., Brtek & Motowidlo, 2002; Girandola & Gauthier, 2001; Simonson & Staw, 1992). 
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Siegel-Jacobs & Yates, 1996; Vieider, 2009); other times, it is announced to be conducted at a 

later date (e.g., De Dreu et al., 2000; Girandola & Gauthier, 2001; Simonson & Staw, 1992). 

Further variations include either actually conducting the interview (e.g., Siegel-Jacobs & 

Yates, 1996) or not conducting the interview (e.g., Simonson & Staw, 1992), as well as either 

providing exemplary interview questions (e.g., Häusser, et al., 2017) or not providing such 

exemplary questions (de Dreu & van Knippenberg, 2005). However, at its core, all these 

studies use the same experimental manipulation. 

While this interview-manipulation is relatively straightforward to implement, it might 

be argued that it does not adequately capture what being held accountable entails in the real 

world. When people are held accountable in the laboratory, the decisions and judgments they 

are accountable for are usually of little to no importance to them. Generally, these decisions 

are either hypothetical (e.g., studies on escalating commitment or loss aversion) or 

inconsequential (e.g., multi-cue judgment tasks). In addition, the way in which study 

participants are held accountable entail such little consequences for suboptimal decisions that 

they are almost negligible. As described above, participants in laboratory studies are primarily 

held accountable by being told that an expert will interview them and that they will have to 

justify either their decision-making process or their decision outcomes to this expert. Based 

on this, the most severe consequence participants in laboratory experiments on accountability 

have to fear is the somewhat unpleasant feelings they might experience when they have to 

justify their suboptimal decisions to an expert who might react negatively to this explanation. 

Given this weakness of the accountability manipulation in the laboratory, it would not be 

inconceivable that it might not be strong enough to reliably produce (differential) effects of 

the two types of accountability.  

This uncertainty regarding the effectiveness of the typical experimental manipulation 

of process accountability could be easily clarified if the respective studies had consistently 
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reported measures showing the effectiveness (or ineffectiveness) of the experimental 

manipulations and their impact (or lack of impact) on the psychological measures that are 

assumed to lead to differential effects of judgment and decision quality. However, 

experimental studies on accountability often either include only minimal manipulation checks, 

like simple instruction checks (e.g., Brtek & Motowidlo, 2002; Chang et al., 2013; Siegel-

Yacobs & Yates, 1996), or no manipulation checks at all (e.g., Hoffmann et al., 2017; Kim & 

Trotman, 2015; Lefebvre & Vieider, 2013; Vieider, 2009) – let alone measures of the 

intended psychological mediators of accountability effects. Because of this, for many studies, 

it is unclear what kind of effect the manipulation of process and outcome accountability had, 

and to what extent these manipulations were successful. 

The present research 

Given the earlier mentioned failed replications, our concerns about the strength of the 

interview-manipulation of accountability, and the often missing manipulation checks in the 

literature, we think it es crucial to systematically test how participants perceive this very 

common experimental manipulation of process and outcome accountability, and what kinds of 

psychological effects it produces. To do so, we will check the effectiveness of the 

manipulation in a three-step procedure, as there are three crucial points at which this 

manipulation (or any manipulation) could fail. The first critical point is whether the 

manipulation is understood by participants and salient to them while working on an 

experimental task. Obviously, if participants do not understand the manipulation or are not 

aware of it, then there is no way for the accountability manipulation to exert any further 

psychological effects. The second critical step, given that participants correctly understood the 

manipulation, is that the manipulation has to induce the psychological state it is supposed to 

induce; in this case this would mean that the manipulation increases the felt (process or 

outcome) accountability of participants. Finally, the third step required for a successful 
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manipulation is to trigger the psychological mechanisms that are supposed to lead to gains (or 

losses) in judgment and decision quality. In other words, according to the literature, the 

manipulation should either affect participants' epistemic motivation, or alter their stress levels, 

or both. If the process (or outcome) accountability manipulation fails at any of these three 

steps, it is unlikely that it will affect judgment and decision quality in line with the theoretical 

predictions. 

Hypotheses 

Based on the three steps needed for a successful manipulation described above and the 

findings reported regarding process and outcome accountability in previous research, we 

formulated a series of hypotheses regarding the effects of the most common accountability 

manipulation. To test these hypotheses, we designed a one-factorial experiment with three 

levels in which we compared no accountability with process accountability and outcome 

accountability. 

For the first step of a successful manipulation, described above and in line with 

previous findings, we assume that participants to whom an interview about their decision-

making process or decision outcomes is announced are aware of the content of the interview. 

Furthermore, it is assumed that participants in both accountability conditions also believe it to 

be more like that they will have to justify themselves subsequently to working on an 

experimental task.  

Hypothesis 1a: Participants in the process accountability condition will answer that 

they will be interviewed about their decision-making process when asked.  

Hypothesis 1b: Participants in the outcome accountability condition will answer that 

they will be interviewed about their decision outcomes when asked. 
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Hypothesis 2a: Participants in the process accountability condition will state a higher 

likelihood of having to justify themselves than participants in the control condition. 

Hypothesis 2b: Participants in the outcome accountability condition will state a higher 

likelihood of having to justify themselves than participants in the control condition. 

Regarding the second step described above, namely whether the manipulation induces 

the psychological state it aims to induce, we predict that the announcement of interviews 

about the decision-making process and the decision outcomes will lead to increased feelings 

of felt process and outcome accountability, respectively. 

Hypothesis 3: Participants in the outcome accountability condition report higher levels 

of felt outcome accountability than participants in the process accountability and the control 

condition. 

Hypothesis 4: Participants in the process accountability condition report higher levels 

of felt process accountability than participants in the outcome accountability and the control 

condition. 

Finally, for the third hurdle a successful manipulation has to take, one would expect 

that process accountability would cause an increase in epistemic motivation, based on the 

previous accountability literature. At the same time, one would not anticipate finding similar 

effects for outcome accountability. Furthermore, or alternatively, both forms of accountability 

should produce stress, but outcome accountability should lead to higher stress levels than 

process accountability. 

Hypothesis 5: Participants in the process accountability condition show higher 

epistemic motivation than participants in the outcome accountability and the control 

condition. 
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Hypothesis 6: Stress levels will increase more from a baseline, pre-manipulation, 

stress measurement to a critical, post-manipulation, stress measurement for participants in the 

two accountability conditions than for participants in the control condition. 

Hypothesis 7: Stress levels will increase more from a baseline, pre-manipulation, 

stress measurement to a critical, post-manipulation, stress measurement for participants in the 

outcome accountability condition than for participants in the process accountability condition. 

Overview of Experiments 

To test the hypotheses described above, we conducted two experiments. In the first 

experiment, we aimed for maximum test power by collecting a large sample. To that end, we 

decided to conduct Experiment 1 as an online study, as this allowed us to collect a much 

larger sample than would be possible in a laboratory study, given that it was conducted during 

the height of the Covid-19 pandemic, and we felt it would have been irresponsible to conduct 

a large laboratory study given the potential risk of spreading the infection by forcing 

participants to partake in the experiment in close proximity to one another. However, since 

online studies have been seldomly used when researching the effects of accountability, we 

conducted a second experiment in our laboratory – with a comparatively smaller sample – to 

show that the results from our online study were reliable and comparable to those found in the 

laboratory. Otherwise, Experiment 2 was mostly identical to Experiment 1.  

Experiment 1 

Method  

Participants and Design. 

We recruited 241 participants (155 female, 82 male, two other, and two who did not 

provide an answer), ranging in age from 19 years to 64 years (M = 26.82, SD = 6.50), for an 

online experiment using multiple platforms such Facebook, SurveyCircle, and Instagram. 
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Participants were randomly assigned to one of three experimental conditions in a one-factorial 

between-subject design (no accountability vs. process accountability vs. outcome 

accountability). A priori, we computed a power analysis using G*Power (Faul et al., 2007). 

Assuming an effect of a medium size (f = 0.25), with α = 0.05 and a power of .95, the 

required sample size was n = 252. Our final sample was n = 236 (because time constraints 

kept us from collecting any more data, and 5 participants had to be excluded from our 

analyses as they indicated that they did not work seriously on the experimental task)2, leaving 

us with a power of .94 for our main analyses. We felt it was paramount to have such a high 

test power for this study, as we wanted to draw clear conclusions even if we found null results 

regarding the effects of the typically employed accountability manipulations. Accordingly, we 

planned for a sample size that reduced the type II error rate to a level close to our type I error 

rate.  

Participants were compensated with the chance to participate in a cash raffle of 10 x 

20€ and 10 x 10€, or by earning partial course credit. 

Procedure and Materials. 

The online experiment was constructed using the software alfred3 (Treffenstädt et al., 

2021). After opening the link to the online experiment, participants were presented with a 

welcome text describing the experiment's procedure and the incentive structure. They then 

read an informed consent form to which they had to agree to participate in the experiment. 

Afterward, they were screened for past participation in the experiment and then filled in the 

state anxiety subscale of the German version of the State-trait-anxiety-inventory (STAI; 

Spielberger et al., 1970; Laux et al., 1981) to measure their baseline stress level (for more 

details on the dependent variables, see below). Then followed the manipulation of 

 
2 The time constraints mentioned here also had another side effect, as they caused a slight imbalance in the 

sample sizes of our three experimental conditions. The reason for this is that participants in the two 

accountability conditions discontinued the experiment at a higher rate than participants in the no 

accountability condition, and we were unable to equalize this imbalance in time.  
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accountability and some simple instruction checks, after which participants began to work on 

a multi-cue estimation task. Subsequently, participants filled in additional questionnaires (i.e., 

manipulation checks, the second measurement of stress, epistemic motivation, systematic 

information processing, a suspicion check3, some demographics, and a single item asking 

whether participants worked seriously on the experiment). Then they received feedback on the 

accuracy of their estimates. Finally, they were thanked for their participation and fully 

debriefed.   

Manipulation of accountability 

In order to manipulate the two forms of accountability, we announced an interview in 

which participants would be asked to justify themselves, either regarding the outcome they 

achieved in the experimental task or the process they used while working on the task.  

In all conditions, participants were initially informed that some of them would be 

randomly chosen to participate in an interview with a researcher and an expert for the task. 

Later in the experiment, participants in the two accountability conditions were presented with 

a screen that announced to them that they had been chosen for an interview that would last 

approximately 15 minutes and would be conducted at a separate time via the Videoconference 

System of the University of Göttingen, while participants in the no accountability condition 

were not presented with such an announcement. Participants in the two accountability 

conditions then had to enter two dates and times in the next two weeks at which they would 

be available for the interview, as well as their e-mail address, to schedule the interview and 

receive the link to the video call.  

 
3 While inspecting the answers participants gave on the suspicion check item, we found a total of 12 answers 

that were, to some extent, peculiar. None of these specifically mentioned any of our hypotheses, however 

most of these did mention the interview and/ or the different psychological measures we employed in some 

form as the main focus of our experiment. Thus, we reran all of our analysis excluding the 12 participants with 

peculiar suspicion check answers. However, this exclusion did not change our results in any meaningful way, 

which is why we retained all participants for the results reported here. The additional analyses with the 

exclusion can be found in Supplement A 
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Depending on which accountability condition participants were assigned to, the 

announcement either said they would be interviewed about the outcomes they achieved during 

the task, i.e., how accurate their estimates were, or about the process of completing the task, 

i.e., what kind of strategies they used to come up with their specific estimates. More 

specifically, participants in the outcome accountability condition were told that: “In this 

interview. you will be evaluated based on your results, i.e., the accuracy of your estimates. 

For this, only your accuracy matters; the interviewers are only interested in how good your 

estimates are. Your course of action, i.e., the procedures you used to come with your 

estimates, does not matter”. In contrast to this, participants in the process accountability 

condition were told: “In this interview, you will be evaluated based on the strategy you used 

for your estimates. During this evaluation of your work process, you will be asked to justify 

how you came up with your estimates. For this, only your procedure for making estimates 

matters; the interviewers are only interested in how you came up with your estimates. The 

results, i.e., how accurate your estimates were, do not matter”.   

Multi-cue estimation task 

After the interview had been announced and the participants had answered some short 

manipulation check items, participants began working on a multi-cue estimation task. In this 

task, participants had to estimate the price per person in Euros of ten different package 

holiday offers. Each offer was presented with a picture and a short text including information 

regarding the location and the length of the holiday, the airline used for transit, the star rating 

of the hotel, and information about the size and configuration of the particular hotel room as 

well as information regarding the catering. The ten offers were identical for all participants; 

however, their order was randomized. The stimuli (i.e., the holiday offers) were developed 

and selected on the basis of a separate pretest. For this pretest, a total of 45 stimuli were 

identified by searching on an online travel portal (weg.de) that included all of the needed cues 

and a price per person (which was then taken as the true value). The stimuli were then 



17 

 

processed by combining the relevant cues into standardized text descriptions of the holiday 

offers. Ultimately, we choose 10 of the 45 stimuli at random for this online-experiment, as 

there was no discernible difference between the stimuli.  

We used a multi-cue estimation task for this experiment, because (multi-cue) judgment 

and estimation tasks have been a typical type of task in previous accountability research (e.g., 

Siegel-Jacobs & Yates, 1996; de Langhe et al., 2011). Thereby, choosing this task allowed us 

to provide a conceptual replication of earlier findings regarding accountability effects on 

multi-cue judgment accuracy. However, these tests are exploratory, as our hypotheses 

exclusively refer to the effectiveness of the experimental manipulation.  

Dependent Variables and Manipulation Checks 

In order to test each of the three steps needed for an effective manipulation for both 

process and outcome accountability, we employed a series of instruction checks (step 1), as 

well as psychological manipulation checks (step 2) and psychological measures (step 3). We 

compared the results between the two accountability conditions and the no accountability 

condition.  

Instruction checks. To check for the basic efficacy of our accountability 

manipulations, participants in all three conditions were asked on a 7-point Likert scale how 

likely they felt it would be that they would have to justify themselves (1 = not at all; 7 = 

very). Similar items have been used in the past by accountability researchers (e.g., Moser et 

al., 2020; Siegel-Jacobs & Yates,1996; Tetlock et al.,1996). In addition, we used the 

instruction check reported by Häusser et al. (2017), in which participants in the two 

accountability conditions answered a single choice question regarding the content of the 

interview announced to them, indicating whether the interview would focus on the process, 

the results, or both equally. This single-choice question was repeated after participants had 

completed the experimental task to test the manipulation's persistence.  
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Psychological manipulation checks. To measure to what extent participants felt 

accountable for the process and the outcomes, respectively, we used a manipulation check 

previously employed by Schulz-Hardt et al. (2021). It asked participants to indicate whether 

they would focus more on the outcome of their choices or the process for making their 

choices during the task, and had to be answered on a 7-point Likert scale (1 = process; 7 = 

outcome). Participants answered this question a second time after they had completed the 

experimental task. 

Additionally, we employed the manipulation check for process and outcome 

accountability that Zhang and Mittal (2005) developed to quantify our participants' felt 

process and outcome accountability more precisely. This measure consists of four items with 

a 7-point Likert scale for each process and outcome accountability. We adapted the items 

from Zhang and Mittal (2005) to our experimental task by slightly adjusting their wording and 

translating the items to German. Participants answered these items after completing the 

experimental task; in this, we follow the procedure of Zhang and Mittal (2005).  

Epistemic motivation. Similar to previous accountability studies that measured 

epistemic motivation (e.g., De Dreu et al., 2006; de Langhe et al., 2011), we employed 

questionnaires to measure systematic information processing and rational thinking, as these 

two variables have been used as indicators of epistemic motivation in these previous studies. 

This practice is based on the idea that higher epistemic motivation should generally cause 

individuals to think more rationally and systematically about a given problem4. Following de 

Langhe et al. (2011), we slightly modified the situation-specific rational thinking style scale, 

validated by Novak and Hoffmann (2009), to assess epistemic motivation. This questionnaire 

consists of 10 statements that had to be answered on a 5-point Likert scale (1 = definitely 

 
4 This is of course a somewhat indirect measure of epistemic motivation and not necessarily ideal. Nonetheless, 

it is the way in which it has been assessed in past accountability research. Therefore, we decided to follow this 

practice as well instead of venturing into uncharted territory by employing a new measure of epistemic 

motivation 
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false, 5 = definitely true). We modified it by translating the items to German and slightly 

adjusted their wording to fit the specifics of our multi-cue estimation task. In addition to the 

situation-specific rational thinking style questionnaire, we employed another questionnaire 

that measured systematic information processing with three 5-point Likert scale items. This 

questionnaire also has been used previously to measure epistemic motivation, for example, by 

De Dreu et al. (1999) and De Dreu et al. (2006). Participants answered both these 

questionnaires after they had completed the experimental task; in this, we followed the 

procedures from De Langhe et al. (2011) and De Dreu et al. (1999). 

Stress. To measure the perceived stress level of our participants, we followed the 

general procedure of Häusser et al. (2017), which, to our knowledge, is the only other study 

that ever empirically tested stress as a possible mediator for the effects of process and 

outcome accountability. However, we did deviate from Häusser et al. (2017), in that, instead 

of visual analog scales (VAS, e.g., Wewers & Lowe, 1990) to measure stress levels, we 

employed the state anxiety subscale from the German version of the STAI (Laux et al., 1981), 

because this scale could be better implemented in the online setting of this experiment. Not 

only has this scale been regularly used as a measure of psychological stress in the past (e.g., 

Glenk et al., 2020; Scholz et al., 2009), it also is highly correlated with VAS scores (e.g., 

Abend et al., 2014; Ducoulombier et al., 2020; Santamaría et al., 2022). The state anxiety 

subscale of the STAI consists of 20 items that are answered on 4-point Likert scales (1 = not 

at all; 4 = very) and was measured at two instances to measure changes in stress levels 

following the accountability manipulation. We measured state anxiety once at the beginning 

of the experiment, right after participants had signed the informed consent, and we measured 

it a second time after participants had finished the experimental task.  

Accuracy. As an exploratory measure, we included the mean absolute percentage error 

(MAPE) participants made in their estimates of the package holiday prices. This measure 
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gives the accuracy of the price estimates in the form of the absolute deviation from the true 

prices in relation to the size of the true price. The more the estimates of a participant deviate 

from the correct prices, the larger the MAPE would become without an upper bound. 

Results 

For both of our experiments, all data processing and all our analyses were conducted 

with the statistical package R (R core team, 2022). An overview of the results can be found in 

Table 1 and Table 2. All data and experimental materials can be retrieved from our OSF 

repository (https://osf.io/f7wj9/). 

Instruction checks 

As mentioned above, the first step needed for a successful manipulation is that 

participants must understand and be aware of the manipulation. To test whether participants 

understood the instructions, we asked them how likely they felt it would be that they would 

have to justify themselves. We analyzed this question with a one-way ANOVA, which 

revealed a significant effect of condition, F(2, 233) = 10.30, p < .001, ² =.081. Post hoc tests 

showed that participants in the process accountability condition considered it to be 

significantly more likely that they would have to justify themselves (M = 4.94, SD = 1.60) 

than participants in the no accountability (M = 3.76, SD = 1.75, t(233) = 4.08, p < .001, d = 

0.65) and participants in the outcome accountability condition (M = 3.74, SD = 2.06, t(233) = 

3.91, p < .001, d = 0.66). The latter two conditions did not significantly differ (t(233) = 0.10, 

p = .995, d = 0.01).  

 As a second instruction check, we asked participants in the two accountability 

conditions what their interview would be about. A 2- Test revealed that the distribution of 

the participants' answers significantly differed from a random distribution, 2(2) = 48.83, p < 

.001. The majority of participants in the process accountability condition answered correctly 

that the interview would be about their decision-making process (47 of 67 = 70%), with only 
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a small percentage answering wrongly that the interview would be about their decision 

outcomes (2 of 67 = 3%), and the remaining participants answering that the interview would 

be about both about the outcome and the process (18 of 67 = 27%). In the outcome 

accountability condition, the majority of participants also answered correctly that the 

interview would be about their outcome (38 of 72 = 53%), in line with Hypothesis 1b. 

However, it should be noted that almost half of the participants did not answer entirely 

correct, and 15 out of 72 (21%) even answered utterly wrong that the interview would be 

about the process (the remaining 19 participants in the outcome accountability answered that 

the interview would be about both the process and the outcome and, therefore, were only 

partially incorrect in their answer).5    

We asked participants again what they would be interviewed about after they finished 

the experimental task. Their answers were virtually identical to the first ones, with the 

distribution of the answers being significantly different from a random distribution, ²(2) = 

41.13, p <.001. Once again, the majority of the participants answered correctly, with 47 of 67 

participants (70%) in the process accountability condition answering that the interview would 

be about their process, and 35 of 72 participants (49%) in the outcome accountability 

condition answering the interview would be about their outcomes.6   

Therefore, we can conclude that participants in the process accountability condition 

understood and were aware of the manipulation. Accordingly, the manipulation did clear the 

first hurdle on the course to an effective manipulation of process accountability. In contrast, a 

 
5 We reran all of our analyses with only those participants who answered this question correctly. While results 

regarding the different instruction checks and the measures of felt accountability somewhat changed, in that 

the differences between the different conditions were more pronounced, there was no qualitative change in 

results for either measure of epistemic motivation or stress. All of these additional analyses can be found in 

Supplement B.  
6 In the process accountability condition, 3 participants (4%) answered completely wrong that the interview 

would be about their outcomes, and 17 participants (25%) answered it would be about both the outcome and 

the process equally. In the outcome accountability condition, 17 participants (24%) answered completely 

wrong, and 20 participants (28%) answered partially wrong that the interview would focus on outcome and 

process equally. 
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substantial amount of participants in the outcome accountability condition seemed to have 

problems understanding the manipulation and were somewhat less aware of it than the 

participants in the process accountability condition. Hence, we have to conclude that this 

manipulation was not particularly successful in taking the first step towards an effective 

manipulation of outcome accountability.    

Psychological manipulation checks 

To check the second step of an effective manipulation, we employed a couple of 

measures to check whether or not our manipulation induced felt process and outcome 

accountability.  

First, we asked participants what they would focus on during the task. A one-way 

ANOVA revealed a significant effect of condition, F(2, 233) = 6.81, p < .001, ² =.055. Post 

hoc tests revealed that outcome-accountable participants anticipated to focus more strongly on 

the outcome (compared to the process) (M = 4.44, SD = 1.57) than process-accountable 

participants (M = 3.54, SD = 1.40), t(233) = 3.65, p < .001, d = 0.62, and the participants in 

the no accountability condition (M = 3.91, SD = 1.42), t(233) = 2.36, p = .019, d = 0.37. The 

latter two conditions did not significantly differ from each other, t(233) = 1.59, p = .113, d = 

0.25.  

We asked the same questions again after participants had completed the experimental 

task. The one-way ANOVA showed a significant effect of experimental condition, F(2, 233) 

= 9.08, p < .001, ² =.072. However, post hoc tests revealed slightly different results in the 

pairwise comparisons when compared to the first measurement. This time, the process-

accountable participants answered that they had focused more on the process (M = 3.85, SD = 

1.48) than the participants in the other two conditions (outcome accountability: M = 4.83, SD 

= 1.51, t(233) = 3.85, p < .001, d = 0.65; no accountability: M = 4.72, SD = 1.51, t(233) = 



23 

 

3.65, p < .001, d = 0.58), while there was no difference between outcome-accountable and 

non-accountable participants, t(233) = 0.48, p = .633, d = 0.07. 

To further test if our manipulation induced the psychological state of felt 

accountability, we employed the measures developed by Zhang and Mittal (2005). 

Felt outcome accountability. We first analyzed to what extent the participants felt 

outcome accountability. For this measure, a one-way ANOVA revealed a significant effect of 

experimental condition, F(2, 233) = 3.66, p = .027, ² =.030. Participants in the outcome 

accountability condition reported feeling a stronger outcome accountability (M = 4.51, SD = 

0.97) than participants in the process accountability condition (M = 4.11, SD = 1.17), t(233) = 

2.61, p = .010, d = 0.44, and participants in the no accountability condition did (M = 4.24, SD 

= 0.85), t(233) = 1.98, p = .049, d = 0.31. There was no significant difference between the 

latter two conditions, t(233) = 0.86, p = .393, d = 0.14.  

Felt process accountability. We conducted a similar one-way ANOVA for the 

participants' felt process accountability. This analysis found a significant effect of 

experimental condition, F(2, 233) = 13.21, p < .001, ² =.102. Post hoc tests revealed that 

process-accountable participants felt higher levels of process accountability (M = 4.52, SD = 

1.02) than outcome-accountable participants (M = 3.83, SD = 1.06), t(233) = 4.13, p < .001, d 

= 0.70, and non-accountable participants (M = 3.76, SD = 0.95), t(233) = 4.83, p < .001, d = 

0.77, whereas outcome-accountable and non-accountable participants did not differ 

significantly in their felt process accountability, t(233) = 0.42, p = .672, d = 0.07.  

Taken together, these findings indicate that the manipulation also fulfilled the second 

requirement to be an effective manipulation of process accountability, as process-accountable 

participants did report higher levels of felt process accountability and answered that they 

focused more on their decision-making process while working on the experimental task than 

participants in the other two conditions. Even though we found somewhat equivocal evidence 
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regarding the question whether the manipulation fulfilled the first step towards a successful 

manipulation of outcome accountability, it did clear the second hurdle, as outcome-

accountable participants felt more accountable for the outcome and answered that they 

planned to focus more on their outcomes during the experimental task. 

Psychological consequences 

For the third and last step toward an effective manipulation, we analyzed our 

participants' epistemic motivation and stress levels in the three experimental conditions, as 

these are the two main mechanisms proposed in the literature on accountability as 

psychological consequences of process and outcome accountability. 

Epistemic motivation. In order to test for the first psychological mechanisms proposed 

in the accountability literature, we used two instruments to measure epistemic motivation 

(namely the situation specific rational thinking style scale, Novak & Hoffmann, 2009, and the 

systematic information processing scale, DeDreu et al., 1999). Regarding the situation 

specific rational thinking style, a one-way ANOVA found no significant differences between 

experimental conditions, F(2, 233) = 0.60, p = .548, ² =.005. The same was true for the 

systematic information processing scale, F(2, 233) = 1.15, p = .319, ² =.010.  

Stress. The second psychological mechanism which has been proposed to convey the 

effects of accountability is that different forms of accountability affect stress levels in 

different ways. To check for this possibility, we measured the participants' state anxiety with 

the corresponding subscale of the STAI, and we did so once before and once after the 

manipulation of accountability. As expected, we found no differences between experimental 

conditions in the baseline measure of state anxiety, F(2, 233) = 0.71, p = .494, ² =.006. 

When we measured the participants' state anxiety again after the task, we still did not find any 

significant differences between experimental conditions, F(2, 233) = 0.24, p = .792, ² =.002. 

In addition, a one-sample t-test against zero showed that there also were no significant 
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changes in state anxiety from the baseline to the second measure, t(235) = 0.71, p = .481, d = 

0.05, and a repeated-measures ANOVA also found no significant main or interaction effects 

(all Fs < 0.46, all ps > .541 , all ² <  .004). 

In conclusion, the interview-manipulation failed to fulfil the last requirement for an 

effective manipulation of process and outcome accountability, as in neither of the two 

conditions did it produce any of the psychological effects that the previous literature on 

accountability has proposed it should produce, i.e., increased in epistemic motivation and/or 

increased levels of stress.   

Exploratory analysis of accuracy 

Finally, we ran an exploratory analysis on the effects of our manipulations on the 

mean absolute percentage error (MAPE) our participants made when estimating the prices of 

the package holidays – in other words, we tested for effects of the accountability 

manipulations on the participants’ performance. While we had no hypotheses regarding the 

effects of process and outcome accountability on the accuracy of the price estimates 

participants made in the experimental task, based on the existing literature, it can be assumed 

that process accountability should lead to a decrease in MAPE-scores, as process 

accountability has been reported to improve judgment and decision quality. However, in a 

one-way ANOVA, we found no significant effect of experimental condition on MAPE-scores, 

F(2, 233) = 0.96, p = .385, ² =.008. 

Table 1. Absolut frequencies of answers to the question regarding the focus of the interview 

announced to participants in the two accountability conditions (relative frequencies in 

parentheses). 

 Outcome accountability Process accountability 

Interview focus Pre-task Post-task Pre-task Post-task 

Outcome 38 (53%) 35 (49%) 2 (3%) 3 (4%) 

Process 15 (21%) 17 (24%) 47 (70%) 47 (70%) 

Both equally 19 (26%) 20 (28%) 18 (27%) 17 (25%) 
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Table 2. Mean values of the dependent variables for the three experimental conditions in 

Experiment 1 (standard deviations in parentheses). 

 

Variables 

No 

accountability 

(n = 97) 

Outcome 

accountability 

(n = 74) 

Process 

accountability 

(n = 69) 

Instruction check    

Likelihood of justification 3.76 (1.75)a 3.73 (2.06)a 4.94 (1.60)b 

Psychological manipulation 

checks 

   

Planned task focus 3.91 (1.42)a 4.44 (1.57)b 3.54 (1.40)a 

Reported task focus 4.72 (1.51)a 4.83 (1.51)a 3.85 (1.48)b 

Felt outcome 

accountability 

4.24 (0.85)a 4.54 (0.97)b 4.11 (1.17)a 

Felt process 

accountability 

3.76 (0.95)a 3.83 (1.06)a 4.53 (1.02)b 

Psychological mechanisms    

SSTS 3.59 (0.68)a 3.47 (0.57)a 3.52 (0.67)a 

Systematic information 

processing 

3.54 (0.80)a 3.47 (0.82)a 3.67 (0.73)a 

Baseline state anxiety 39.47 (9.54)a 40.26 (9.29)a 38.45 (7.83)a 

Post-task state anxiety 39.11 (10.58)a 39.81 (10.05)a 38.69 (8.14)a 

Δ state anxiety -0.36 (4.77)a -0.46 (4.62)a 0.24 (5.04)a 

Exploratory measures    

MAPE 71.06 (67.91)a 69.06 (55.02)a 60.04 (45.80)a 

Notes. Means not sharing a similar subscript differ per row at p < .05 according to pairwise two-samples t-tests. 
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Discussion 

Since recent studies called into question the robustness of the effects of process 

accountability as a tool for debiasing and improving judgments and decision-making, our goal 

with this first experiment was to test whether the most commonly used manipulation of 

accountability works as intended. That is, we wanted to test whether the very common 

interview-manipulation of process and outcome accountability is understood by participants, 

whether it induces the psychological state of (different types of) felt accountability, and 

finally, whether this state produces the psychological effects proposed in the literature, 

namely increased epistemic motivation and increased stress levels. 

Regarding the comprehension and salience of the manipulation (the instruction check), 

we found somewhat mixed results. The majority of participants in both the process and the 

outcome accountability condition correctly answered questions regarding what the interview 

that was announced to them would be about. These results statistically confirm Hypotheses 1a 

and 1b. However, it should be noted that the number of participants who misidentified what 

the interview announced to them would be about was relatively high, especially in the 

outcome accountability condition, where about half of the participants answered wrong. This 

descriptive difference in the number of correct answers between participants in the process 

and in the outcome accountability condition could, of course, simply be random fluctuation, 

as we have no reason to assume that the manipulation should be harder or easier to understand 

in one of the two accountability conditions. What is particularly astonishing, though, is that 

the high number of misidentifications of the interview content was already present in the first 

instruction check, that is, right after the manipulation of accountability. 

Additionally, while process-accountable participants did feel it was more likely that 

they would have to justify themselves for their decision when compared to participants in the 

no accountability condition, no such difference was found between outcome-accountable and 
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non-accountable participants. Accordingly, we only found evidence supporting Hypothesis 

2a, while Hypothesis 2b was not confirmed. Thus, while we found that our participants were 

mostly aware of and understood the interview-manipulation when used to induce process 

accountability, the outcome accountability manipulation was less successful.  

For the second step in a successful experimental manipulation, namely that the 

manipulation inducing the psychological state that it aims at, we found that participants in the 

outcome accountability condition, even though they did not seem to be particularly aware of 

the manipulation, felt more accountable for the outcome than participants in the other two 

conditions. Similarly, participants in the process accountability condition did feel more 

accountable for the process than participants in the other two conditions. Consequently, we 

can confirm both Hypothesis 3 and Hypothesis 4 and, thus, conclude that the interview-

manipulation of accountability does, indeed, induce the psychological state of feeling process 

or outcome-accountable. It should be noted, however, that the effect of the outcome 

accountability manipulation on the reported feelings of outcome accountability was relatively 

small (d = 0.31), especially when we compare it to effects usually observed in psychological 

manipulation checks, and also compared to the effect of the process accountability 

manipulation on the reported feelings of process accountability (d = 0.77). Despite this, the 

intended task focus was only affected for participants in the outcome accountability condition, 

who reported that they would focus more on the outcome when compared with the other two 

conditions. In contrast, process-accountable participants reported similar intentions with 

regard to their task focus as participants who were not held accountable at all. 

Finally, when we checked the third step of an effective manipulation, we found that 

the interview-manipulation failed to take this step for both process and outcome 

accountability, as we did not find any indication that the manipulation was able to activate the 

proposed psychological mechanisms. Neither process nor outcome-accountable participants 
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showed any meaningful differences in epistemic motivation or stress level compared to non-

accountable participants. Therefore Hypotheses 5 – 7 could not be confirmed.  

From these results, we infer that the very commonly used interview-manipulation of 

accountability is generally salient to participants when used to induce process accountability – 

although the rate of participants to whom it is not salient is still too high, at least in our view – 

and does indeed produce feelings of being process-accountable. Despite the only partially 

successful instruction checks for outcome-accountable participants, we found some 

indications that the interview-manipulation was still successful in inducing some level of felt 

outcome accountability. However, contrary to the theoretical considerations and some earlier 

findings, the manipulation did not seem to have any effect on the psychological mechanisms 

(epistemic motivation and stress) that have been assumed to mediate the effect of process and 

outcome accountability on judgment and decision quality. These results are particularly 

worrisome because of the fairly high power of Experiment 1 (.94), which means that the 

likelihood that these findings are a type II error is relatively low7. 

In sum, our findings question the notion that announcing an interview about 

participants' decision-making process or outcomes is a reliable way to produce the predicted 

effects of both accountability types on psychological mediators or judgment and decision 

quality. However, some factors might limit the generalizability of our findings in Experiment 

1. The first limitation is that, in contrast to most other accountability studies, our first 

experiment was conducted as an online experiment, with an interview that was supposed to 

take place in the form of a video call. While we do not believe that this played a significant 

role in the results of our study, there is certainly a possibility that the online format could 

affect the results. For one, participants in an online experiment are not present in the 

 
7 This test power of .94 is achieved for a medium effect size, meaning it is of course lower for smaller effect 

sizes. However, given the fact that we are discussing psychological manipulation checks of the interview-

manipulation any effect caused by the manipulation on the manipulation check that is not at least medium 

sized would mean that the manipulation would be rather unusable. 
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laboratory and do not have to make an effort to commute to the laboratory. The ease of 

participation, in turn, could lead to being less committed to participating, and to higher 

amounts of dropouts, especially in the two accountability conditions. This factor was very 

likely at play in our experiment, as only about 34% (241) of the 711 people who were 

interested in participating in the experiment (i.e., who opened the link to the experiment, read 

its landing page, which included information about its contents and procedure, and moved on 

beyond this first page) finished working on it. While this is a general phenomenon in online 

experiments, it is concerning to us that of the 470 people that began working on the 

experiment but later discontinued working on it, 82% (385) did so after they were assigned to 

one of the two accountability conditions 8. Therefore, despite trying to limit selective dropouts 

by asking all participants to only participate if they were willing to be interviewed, we had 

substantial selective dropouts in this experiment. Such selective dropouts could, in turn, have 

skewed our results, as it is a possibility that especially those participants discontinue their 

participation who felt especially stressed by the accountability manipulation, which would 

then, in turn, hide the effect of the manipulation on participants' stress levels. It is, however, 

also possible that only those participants dropped out who were less committed to the 

experiment and, thus, would have been less affected by the accountability manipulation if 

they had continued. Therefore, it is also plausible that these dropouts could have even 

strengthened the effects of the accountability manipulation.     

Another possible limitation is that most of the psychological effects of the 

accountability manipulation were measured after participants had finished working on the 

experimental task. While generally, we would expect any meaningful psychological states and 

effects that the accountability manipulation would induce to persist until after working on the 

 
8 Of the remaining 85 people that were interested in participating but did not finish the experiment, 76 quit 

before the manipulation took place, and 9 discontinued their participation after they were assigned to the no 

accountability condition. 
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experimental task, it is nevertheless possible that these effects change by working on the task 

itself. It has to be noted, however, that this is a rather typical limitation in accountability 

research, as psychological measures and manipulation checks, if they are measured at all, are 

usually measured after the participants completed working on the experimental task at hand 

(e.g., De Dreu et al., 1999; De Langhe et al., 2011; Zhang & Mittal, 2005). Hence, in applying 

these measures after working on the task was over, we followed the standards established in 

the literature so far. 

Finally, a third limiting factor for the generalizability of our findings might be that, as 

mentioned above, we warned all participants at the start of the experiment that they might be 

interviewed. We made this decision in order to reduce selective dropouts in the accountability 

conditions. However, it is possible that this resulted in participants in the no accountability 

condition also feeling some form of accountability, as they might – at least in the beginning – 

have expected that the announcement of an interview might still come. This expectation 

could, for example, have increased epistemic motivation and stress levels among the non-

accountable participants. 

Because of these limitations, we decided to run a second experiment in the laboratory. 

We were aware of the fact that, due to the ongoing Covid-19-crisis and the measures that have 

been taken in order to counteract it (e.g., online teaching in many university courses), such a 

laboratory experiment would necessarily have to have a much smaller sample than the online 

experiment. Nevertheless, it should still allow us to check whether the pattern of results 

substantially differs between the two study modes. 

Experiment 2 

We ran Experiment 2 to address the possible limitations to the generalizability of our 

findings in Experiment 1. To this end, we changed the setting of the experiment. While 

Experiment 1 was conducted as an online study, Experiment 2 was conducted in the 



32 

 

laboratory. This is, one, more typical for research on accountability and, two, should solve the 

problem that we had with selective dropouts in Experiment 1, as from our own experience (cf. 

Schulz-Hardt et al., 2021; Rollwage et al., 2022), (selective) dropouts are not very common in 

laboratory studies on accountability. Furthermore, we changed the order of the measures we 

employed in Experiment 2 as, this time, the psychological manipulation checks were 

conducted before participants worked on the experimental task. Finally, in this experiment, 

we explicitly told participants in the no accountability condition that they would not be 

interviewed about their decisions. Apart from these changes, Experiment 2 was identical to 

Experiment 1. 

Method 

Participants and Design 

A total of 68 participants (44 female, 24 male), ranging in age from 19 years to 60 

years (M = 26.9, SD = 8.04), were recruited using the Online Recruitment System for 

Economic Experiments (ORSEE; Greiner, 2015) and participated in Experiment 2 at our 

laboratory at the University of Goettingen. Participants in Experiment 2 were randomly 

assigned to one of three experimental conditions in a one-factorial between-subject design (no 

accountability vs. process accountability vs. outcome accountability). We compensated 

participants with either a 5€ show-up fee or by earning partial course credit; furthermore, all 

participants had the chance to enter a cash raffle in which they could win 10 x 20€ and 10 x 

10€. Given that Experiment 2 also was conducted during the Covid-19 pandemic, we had to 

severely limit the amount of people that we simultaneously test in our laboratory, which is 

why we only were able to collect a relatively small sample in this second experiment. 

Procedure and Materials 

Participants were invited to the laboratory in groups of up to 8 persons. Upon entering 

the lab, they were greeted by a research assistant and seated in front of a laptop. The 
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experiment, which was constructed with the alfred3 Software (Treffenstädt et al., 2021), was 

already opened on the laptop screen. With a few exceptions, described below, the experiment 

was identical to Experiment 1. Participants were informed to follow the instructions on the 

laptop screen and that, if anything was unclear to them, they should raise their hand so that the 

research assistant could answer their questions. First, participants read the informed consent 

form to which they had to agree to further participate in the experiment. After they gave their 

consent, participants filled in the state anxiety subscale of the STAI (Laux et al., 1981) to 

measure their baseline stress level. Next came the manipulation of accountability and most of 

the measures of interest (these included instruction checks, measures of felt accountability, 

and the two measures of epistemic motivation). Then participants began to work on a task 

estimating package holiday prices (the same task as in Experiment 1). After participants 

finished the experimental task, they filled in a final questionnaire, consisting of the second 

measure of stress, a repeat of the instruction checks, a suspicion check, and some 

demographics, which concluded the experiment. Finally, participants were thanked for their 

participation and fully debriefed by the research assistant.   

Manipulation of accountability 

Again, before the start of the experiment, all participants were informed that some of 

them would be randomly chosen to participate in an interview with a researcher and an 

experienced travel clerk. At a later point in the experiment, participants in the two 

accountability conditions saw a screen that announced to them that they had been chosen for 

an interview and were requested to enter two dates and times in the next two weeks at which 

they would be available for the interview, together with their e-mail address in order to 

schedule the interview. In contrast to this, participants in the no accountability condition saw 

a screen that explicitly informed them that they had not been chosen to be interviewed. 
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Multi-cue estimation task 

We used the same multi-cue estimation task of package holidays as in Experiment 1 

for the experimental task. 

Dependent Variables and Manipulation Checks 

We employed the same measures and dependent variables as in Experiment 1. The 

only difference was that, this time, some of the measures were taken before participants 

worked on the multi-cue estimation task (instead of being taken afterward, as in Experiment 

1). Therefore, we had to slightly change some of the wording, so that the items were 

formulated prospectively instead of retrospectively. The instruments that were used before the 

experimental task were the measures of felt process and outcome accountability (Zhang & 

Mittal, 2005) as well as the two scales for epistemic motivation (SSTS, Novak & Hoffmann, 

2009; systematic information processing, DeDreu, 1999).  

Results 

An overview of descriptive statistics and our results for Experiment 2 can be found in Table 3 

and Table 4. 

Instruction checks 

We analyzed our instruction checks as the first step in testing the effectiveness of the 

interview-manipulation of accountability. First, we ran a one-way ANOVA on the question of 

how likely participants felt it would be that they would have to justify themselves. We found a 

significant effect of experimental condition, F(2, 65) = 10.30, p = .007, ² =.14. Post hoc tests 

revealed that participants in the process accountability condition considered it to be 

significantly more likely that they would have to justify themselves (M = 4.86, SD = 1.55) 

than participants in the no accountability (M = 3.24, SD = 1.76), t(65) = 3.16, p = .002, d = 

0.96, and participants in the outcome accountability condition (M = 3.72, SD = 1.74), t(65) = 
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2.32, p = .024, d = 0.68, while the latter two conditions did not differ significantly from one 

another, t(65) = 0.96, p = .339, d = 0.29.  

As a second instruction check, we asked participants in the two accountability 

conditions what the focus of the announced interview would be. A 2- Test revealed that 

participants answers were not randomly distributed, 2(2) = 6.82, p = .043. A substantial 

number of participants in both the outcome accountability condition and the process 

accountability condition answered that the interview would focus both on their outcomes and 

their process equally (PA: 11 of 22 = 50%; OA: 11 of 25 = 44%), while only eight of the 

participants in the outcome accountability condition (32%) and ten participants in the process 

accountability condition (45%) answered correctly that the interview would be exclusively 

about the outcome, or exclusively about the process, respectively.  

We repeated this second instruction check after participants had completed working on 

the experimental task. The answers participants gave here were similar to their initial answers. 

The distribution of the answers was again significantly different from a random distribution, 

²(2) = 6.98, p =.031. Eleven of the 22 participants (50%) in the process accountability 

condition answered correctly that the interview would focus on the process. However, a 

substantial part of participants in this condition (10 of 22 = 45%) still thought the interview 

would focus on outcomes and processes equally. In contrast, in the outcome accountability 

condition, 11 of the 25 participants (44%) answered that the interview would focus on their 

outcomes and their process equally, while only seven participants answered correctly that the 

interview would be about their outcomes (28%). 

From this, we can conclude that participants in the process accountability condition 

understood the manipulation reasonably well and were somewhat aware of it, while, 

participants in the outcome accountability condition neither fully understood the manipulation 
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nor were they particularly aware of it. Therefore, our manipulation did not fully clear the first 

hurdle toward an effective manipulation of accountability.    

Psychological manipulation checks 

Next, we checked the second step of an effective manipulation. That is, we checked 

whether or not the manipulation of process and outcome accountability induced different 

levels of felt process and outcome accountability, as well as differences in what participants 

focused on during the task.  

First, we ran a one-way ANOVA on the question regarding participants' planned focus 

during the task. This analysis showed no significant effect of experimental condition, F(2, 65) 

= 0.07, p = .929, ² =.002.  

However, another one-way ANOVA on the question regarding participants' 

retrospectively reported focus during the task showed a significant effect of experimental 

condition, F(2,65) = 3.34, p = .042, ² =.093.  

Post hoc tests revealed that outcome-accountable participants answered that they had 

focused more on the outcome (M = 4.88, SD = 1.45) than the participants in the other two 

conditions (PA: M = 3.91, SD = 1.87, t(65) = 2.17, p = .034, d = 0.63; no accountability: M = 

3.86, SD = 1.20, t(65) = 2.25, p = .028, d = 0.67), while there was no significant difference 

between process-accountable and non-accountable participants, t(65) = 0.11, p = .912, d = 

0.03. 

Felt outcome accountability. Whether our manipulations induced the psychological 

state of felt accountability was measured with the instrument developed by Zhang and Mittal 

(2005). For the measure of felt outcome accountability, we calculated a one-way ANOVA, 

which found no significant effect for condition, F(2, 65) = 0.03, p = .967, ² =.001.  
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Felt process accountability. For the measure of felt process accountability, we 

calculated another one-way ANOVA, which found that the experimental conditions 

significantly affected felt process accountability, F(2, 65) = 4.25, p = .018, ² =.116. 

Afterward, we calculated post hoc tests to test for differences between the individual 

conditions. These revealed that process-accountable participants felt higher levels of process 

accountability (M = 4.52, SD = 0.98) than outcome-accountable participants (M = 3.79, SD = 

0.73), t(65) = 2.84, p = .006, d = 0.83. Participants in the no accountability condition (M = 

4.29, SD = 0.94) did not significantly differ from participants in the process accountability 

condition, t(65) = 0.88, p = .382, d = 0.27, or participants in the outcome accountability 

condition, t(65) = 1.90, p = .062, d = 0.56.  

Based on these analyses, we conclude that the interview-manipulation was partially 

successful in inducing the psychological state of felt process accountability. In contrast, the 

manipulation did not affect felt outcome accountability. However, participants in the outcome 

accountability condition reported focusing more on the outcome during the experimental task 

than participants in the other two conditions. In summary, the interview-manipulation did not 

manage to clearly fulfil the second criterion for an effective manipulation of either process or 

outcome accountability.  

Psychological consequences 

The third check for an effective manipulation consists of testing for the psychological 

consequences of the manipulation. For this step, we analyzed epistemic motivation and stress 

levels in our experimental conditions, as these are the two main mechanisms for 

accountability effects proposed in the literature. 

Epistemic motivation. The two instruments we used to measure epistemic motivation 

were analyzed using two one-way ANOVAs. Here, we did not find any significant effect of 

experimental condition on epistemic motivation, regardless of whether we measured 
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epistemic motivation with the SSTS (Novak & Hoffmann, 2009), F(2, 65) = 0.34, p = .710, ² 

=.010, or the systematic information processing scale we adapted from DeDreu et al. (1999), 

F(2, 65) = 1.49, p = .232, ² =.044. 

Stress. Regarding our measurements of perceived stress, we found no significant 

effects of experimental condition at the baseline measure of state anxiety, F(2,65) = 0.91, p = 

.400, ² =.028, or – more importantly – in the second measurement, which was taken directly 

after the experimental task, F(2, 65) = 1.49, p = .234, ² =.044. On average, there was a 

significant change in stress levels, as a one-sample t-test against zero showed that participants 

reported significantly lower state anxiety on the critical measure after the task, t(67) = 3.24, p 

= .002, d = 39, than on the baseline measure. However, there were no significant differences 

in this change between the experimental conditions, F(2, 65) = 0.30, p = .739, ² =.009. 

Furthermore, this change in state anxiety was, at least for the two accountability conditions, in 

the opposite direction of our predictions based on the previous literature, as the literature 

would predict an increase in anxiety as a consequence of the accountability manipulations. 

To summarize, the interview-manipulation of process accountability and outcome 

accountability did not clear the third hurdle for any effective manipulation, as it affected 

neither epistemic motivation nor stress levels.  

Exploratory analysis of accuracy 

Like in Experiment 1, we included the participants' accuracy as an additional 

exploratory analysis by calculating a one-way ANOVA on their MAPEs. This analysis found 

no significant differences between the experimental conditions, F(2, 65) = 0.58, p = .563, ² 

=.018. 
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Table 3. Absolut frequencies of answers to the question regarding the focus of the interview 

announced to participants in the two accountability conditions (relative frequencies in 

parentheses). 

 Outcome accountability Process accountability 

Interview focus Pre-task Post-task Pre-task Post-task 

Outcome 8 (32%) 7 (28%) 1 (5%) 1 (5%) 

Process 6 (24%) 7 (28%) 10 (45%) 11 (50%) 

Both equally 11 (44%) 11 (44%) 11 (50%) 10 (45%) 
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Table 4. Mean values of the dependent variables for the three experimental conditions in 

Experiment 2 (standard deviations in parentheses). 

 

 

Variables 

No  

accountability 

(n = 21) 

Outcome 

accountability 

(n = 25) 

Process 

accountability 

(n = 22) 

Instruction check    

Likelihood of justification 3.24 (1.76)a 3.72 (1.74)a 4.86 (1.55)b 

Psychological manipulation 

checks 

   

Planned task focus 4.00 (1.22)a 4.16 (1.37)a 4.09 (1.60)a 

Actual task focus 3.86 (1.20)a 4.88 (1.45)b 3.91 (1.87)a 

Felt outcome accountability 4.31 (0.95)a 4.31 (0.83)a 4.38 (1.11)a 

Felt process accountability 4.29 (0.94)ab 3.79 (0.73)a 4.52 (0.98)b 

Psychological mechanisms    

SSTS 3.73 (0.75)a 3.60 (0.58)a 3.60 (0.52)a 

Systematic information 

processing 

4.14 (0.60)a 3.96 (0.72)a 3.80 (0.60)a 

Baseline state anxiety 37.76 (6.80)a 36.00 (6.29)a 38.59 (7.00)a 

Post-task state anxiety 35.62 (5.50)a 34.32 (6.76)a 37.45 (6.25)a 

Δ state anxiety -2.14 (4.14)a -1.68 (4.34)a -1.14 (4.21)a 

Exploratory measure    

MAPE 80.94 (71.89)a 61.62 (56.75)a 66.17(59.07)a 

Notes. Means not sharing a similar subscript differ per row at p < .05 according to pairwise two-samples t-tests. 
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Discussion 

Experiment 2 was conducted to address some of the limitations of Experiment 1. We 

found that the results of Experiment 2 largely mirror those of Experiment 1. In Experiment 2, 

the instruction checks were, again, only partially successful, as the majority of participants 

could not correctly identify the supposed topic of their interview, and only process-

accountable participants felt it would be more likely that they would have to justify 

themselves (compared to the control condition). In contrast, outcome-accountable participants 

did not feel it would be more likely that they would have to justify themselves compared to 

non-accountable participants. Furthermore, we found no difference regarding what 

participants planned to focus on while working on the experimental task. Thus, the path for 

the interview-manipulation of (process) accountability to have favorable effects on judgments 

and decision-making already goes partially astray on the very first step along the way, as the 

content of the manipulation does not seem sufficiently salient to participants.  

Regarding the second step towards a successful manipulation, which is whether the 

manipulation induces the psychological state of felt accountability, we found that in 

Experiment 2, the manipulation was, at best, only partially successful, as it did not affect the 

level of felt outcome accountability. While process-accountable participants did feel more 

accountable for the process than outcome-accountable participants, they did not report higher 

felt process accountability than non-accountable participants.  

The third and last step to a successful and robust manipulation is its ability to activate 

the psychological mechanisms behind the changes in the dependent variables. In the case of 

process accountability, these supposedly are epistemic motivation and stress. However, just 

like in Experiment 1, we found no indication that there were any effects of the manipulation 

on either epistemic motivation or stress in Experiment 2.  
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Experiment 2 offers further support to the conclusion that the widely used interview-

manipulations of process and outcome accountability have rather diffuse or volatile effects, as 

it seems that participants often are not particularly aware of them. In addition, they seem to be 

unable to reliably activate the psychological processes that the literature claims they should 

activate. 

Of course, one might argue that Experiment 2 did not find these effects because of its 

smaller sample size and, thus, its limited test power. However, even though the sample size is 

much smaller than the sample in Experiment 1, it is still sufficient to allow for reliable 

detection of large effects (power = .83 for f = 0.40). If we assume that any reliable 

manipulation should have reasonably large effects on instruction and manipulation check 

items, as well as on measures of the psychological mechanism mediating its effects on other 

dependent variables, we should have found most of the relevant effects even with the reduced 

sample size of Experiment 2. Furthermore, if we focus on the estimated effect sizes in 

Experiment 2, the results are very similar to Experiment 1. Hence, effects that failed to 

become significant due to insufficient test power in Experiment 2 should have been 

significant in Experiment 1. The fact that this was hardly ever the case adds to our trust in the 

current findings. After all, there is little reason to believe that the procedural and contextual 

changes introduced in Experiment 2 lead to a more optimistic picture regarding the effects of 

the interview-manipulation of accountability.  

General Discussion 

The present study tested how reliable and effective one of the most commonly used 

manipulation of accountability, namely announcing an interview to participants in which they 

have to either justify their decision-making process or their decision outcomes, is in creating 

the psychological effects it is supposed to produce. Specifically, we tested how well aware 

participants are of the content of the manipulation, whether this manipulation induces the 
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psychological states of felt (process and outcome) accountability, and whether the mediating 

psychological mechanisms proposed in the literature are affected.  

Our two experiments showed essentially identical results regarding the effectiveness 

of the interview-manipulation of process and outcome accountability. Both Experiment 1 and 

Experiment 2 found evidence that participants in the process accountability conditions 

generally understood the manipulation and that the manipulation successfully induced felt 

process accountability. It has to be mentioned, however, that the number of process-

accountable participants who were unable to correctly identify what they would be 

interviewed about was still surprisingly high (about 30% in Experiment 1 and around 50% in 

Experiment 2). For outcome accountability, the results were even more problematic, as only 

around 50% of outcome accountable participants were able to correctly identify the content of 

the interview in Experiment 1, and in Experiment 2 it was only a minority of participants in 

the outcome accountability condition who properly understood the manipulation. What makes 

these results even more surprising is that the first of these checks was done right after 

participants had read the manipulation, so this information should have been easy to 

recognize. This indicates to us that the manipulation was, in general, not particularly well 

understood by our participants, and that it was not very salient to them.  

Regarding the effectiveness of the manipulation to induce felt outcome accountability, 

the results in our study were mixed. In Experiment 1, we found that the manipulation did 

indeed induce felt outcome accountability, whereas, in Experiment 2, we found no significant 

differences in the felt outcome accountability of our participants. It has to be said, however, 

that this difference might very well be caused by the lower power of Experiment 2, as the 

effect sizes for the differences in felt accountability between the experimental conditions were 

very similar in both experiments. Finally, both of our experiments also found identical results 

concerning the psychological mechanisms proposed in the literature, as neither experiment 



44 

 

found any significant effects of the accountability manipulation on either the measures of 

epistemic motivation or the measure of stress. In conclusion, while the interview-

manipulation that is very prevalent in accountability research was. at least partially, able to 

clear the first two hurdles that have to be taken in order for a manipulation to be effective, it 

failed to clear the third and last hurdle, that is, it did not activate any of the proposed 

psychological mechanisms that it should have activated. 

These results have important implications for our understanding of accountability 

effects and the research methods we use to investigate these effects. For one, our findings 

further question the reliability of the beneficial effects of process accountability that were 

reported in the literature but more recently have been called into question by a couple of 

unsuccessful replication attempts (e.g., Schulz-Hardt et al., 2021; Rollwage et al., 2022). The 

reason for this is that substantial parts of the literature on accountability rely on exactly the 

same manipulation of process and outcome accountability that we employed in the two 

experiments reported here, namely announcing an interview to participants in which they will 

have to justify their decision-making process or their decision outcomes, respectively (e.g., 

Girandola & Gauthier, 2001; Häusser et al. 2017; Siegel-Jacobs & Yates, 1996). As our 

findings indicate, it seems unlikely that this manipulation can reliably induce a form of 

process accountability that can produce the previously claimed effects on judgment and 

decision quality. 

To be fair though, one of the psychological mechanisms that we tested, namely 

epistemic motivation, has been shown to be affected by process accountability manipulations 

several times in the past (e.g., De Dreu et al., 2006; Scholten et al., 2007; De Langhe et al. 

2011). Thus, it would be premature to conclude that there is no connection between process 

accountability and epistemic motivation at all. However, what our findings do indicate is that 
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this connection, if it exists, is either much weaker than expected9 or way more fragile, i.e., the 

effect may be highly dependent on contextual factors. Since, as of now, none of the hidden 

moderators that could potentially determine the effectiveness of the manipulation have been 

identified, using this manipulation in future studies should, at least for now, be avoided. As 

currently, one cannot be sure whether or not they achieved the needed configuration of hidden 

moderators for the manipulation to be effective.  

Limitations and future research 

Our study contributes to the accountability literature by thoroughly checking for the 

effects of the most commonly used manipulation of process accountability. This is important 

because previous research often neglected manipulation checks, and while some 

psychological effects of the accountability manipulations have been proposed in the past, they 

have seldomly been empirically tested.  

Nonetheless, our study has some limitations that should be addressed in future 

research. First, while we tried to match the typical manipulation as closely as possible, there 

are some factors that we had to slightly adapt for the use in the online setting of Experiment 1 

and that we, for the sake of comparability, did not change in Experiment 2. For example, we 

announced an interview that would be conducted via an online video call, and this call would 

take place sometime in the next 14 days. This might have somewhat reduced the strength of 

our manipulation when compared with interviews that supposedly takes place right after the 

experiment and in the physical presence of the interviewers. It should be noted, however, that 

such a time lag between experimental task and interview is nothing particularly new or 

 
9 The effect sizes of the effect of accountability on epistemic motivation in our two experiments ranged from ² 

= .005 to ² = .044, whereas the effect sizes in the previous literature range from about ² = .06 to about ² = 

.11. 
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untypical in accountability research, as other studies have used similar procedures in the past, 

e.g., Simonson & Staw (1992), Scholten et al. (2007). 

Another limitation is that, as in most previous studies investigating the effects of 

accountability, we only used self-report measures of stress and epistemic motivation. Such 

self-report measures can be, of course, prone to self-report biases (cf. Diener, 1984). While 

we do not expect that these biases, if they were at work in our experiments, would be 

correlated in any way with the different experimental conditions, they could still produce 

noise in our data and, thus, potentially affect the results of our analysis. In addition, it must be 

noted that stress is a more complex phenomenon than just an increase in anxiety, as research 

has shown that stress induces various physiological, psychological as well as emotional, and 

social effects (Frisch et al., 2015). Therefore, it is possible that just looking at changes in state 

anxiety might be too narrow in scope, and that we might have seen changes in stress based on 

our accountability manipulations had we broadened our scope to include more diverse stress 

indicators. Following from this, it would be a sensible way forward to employ more objective 

measures of stress, for example, by measuring physiological reactions such as cardiovascular 

responses (Blascovich & Mendes, 2000) or salivary cortisol levels (Hellhammer et al., 2009). 

One final limitation that we want to mention is the fact that, in our experiments, we 

focused solely on those two psychological mechanisms that, so far, have been proposed in the 

accountability literature. While, of course, these two mechanisms should be the first ones to 

be tested, there is a chance that they are not the actual or at least not the only relevant 

mechanisms behind the effects of process and outcome accountability on judgments and 

decision-making. Therefore, it might be that process and outcome accountability both affect 

judgment and decision-making in the way the literature claims, but that these effects work 

through different, and as of now unidentified, pathways. We did not test for any such 
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alternative psychological mechanisms that could mediate the effect of process and outcome 

accountability on judgment and decision-making.  

Despite these limitations, we are convinced that our results warrant the conclusion that 

researchers should approach investigating process and outcome accountability through new 

avenues, as the interview-manipulation of accountability that is usually used in lab 

experimental research seems to have, at best, weak and volatile effects. This conclusion is not 

only supported by the results of our two experiments reported above, but also by a number of 

recent replication attempts of studies that also used the interview-manipulation of 

accountability (e.g., Häusser & Schulz-Hardt, 2017; Schulz-Hardt et al., 2021; Rollwage et al. 

2022). Therefore, one of the most important, if not the most important, implications for future 

research on process and outcome accountability is the necessity to find a more adequate 

manipulation of accountability. Since, as discussed earlier in this paper, the interview-

manipulation of accountability is far removed from accountability in the wild, it would be 

crucial that any potential new paradigm aiming to manipulate process and outcome 

accountability more closely resembles real-world accountability. If such a realistic 

manipulation should be too hard to realize, another alternative avenue for future research on 

process and outcome accountability would be to concentrate on field studies in which the 

different kinds of accountability occur naturally and can be compared with each other and 

with situations without accountability.  

Conclusion 

Our findings show that he most commonly used experimental manipulation of process 

and outcome accountability is not particularly salient to a substantial part of study participants 

and, more importantly, does not reliably trigger the psychological mechanisms that have been 

proposed to mediate accountability effects on judgment and decision quality. This further 

substantiates the evidence from previous studies questioning the robustness of reported effects 
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of accountability, and it implies that alternative research paradigms are needed if we want to 

identify effects of process and/or outcome accountability that are both robust and 

generalizable beyond the laboratory. 
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