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Abstract: The impact of cognitive biases on (managerial) decisions has been 
recognized over the last decades with a recent surge due to the COVID-19 based 
policy making. This article analyzes existing debiasing techniques to mitigate the 
influence of cognitive biases on (managerial) decisions and links the theoretical 
perspective with the practice. As debiasing techniques have a surprisingly little 
awareness among managers a card-sort experiment was applied to search for a 
more practice-oriented understanding and structure of debiasing techniques with the 
goal of developing a framework that helps practitioners to integrate debiasing 
techniques more easily in their decision processes. The result of the experiment 
shows 9 clusters of debiasing techniques (checklists, preparation, what if?, group 
debiasing, reason analogically, in-process debiasing, starting viewpoints, 
involvement, and calibration) which can be implemented in different phases of a 
decision process and thus may help to improve (managerial) decisions in times of 
uncertainty. 
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1. Introduction 
Managerial decisions are influenced by the psychological context of decision makers 
(Bateman & Zeithaml, 1989) and are prone to cognitive biases (Barnes, 1984; Das & 
Teng, 1999; Lovallo & Kahneman, 2003; Powell, Lovallo, & Fox, 2011; Schwenk, 
1984; Simon, 1987). The need to reduce the impact of these biases in strategy 
workshops and episodes has been recognized by strategy scholars (Hodgkinson, 
Whittington, Johnson, and Schwarz, 2006; Hodgkinson and Clarke, 2007; 
Jarzabkowski and Kaplan, 2015). Debiasing a managerial decision-making process 
and improving decision quality (at least in terms of process quality) both require 
corrective interventions (Bazerman & Moore, 2009): interventions that prevent, 
recognize and reduce the impact of biases.  

A recent survey with German companies showed that less than 40% of the managers 
are aware of cognitive biases and according debiasing techniques and that 75% of 
the companies have no institutionalized debiasing processes in their decision-making 
(Kreilkamp et al., 2020). This result from practice contrasts the long tradition of 
recognizing cognitive biases and research on debiasing in psychology and 
management literature (Fischhoff, 1982; Schwenk, 1984; Tversky & Kahneman, 
1974). Such a gap between knowledge in theory and practice shows that theoretical 
known knowledge about debiasing has still a long way to go to be recognized in 
managerial practice.  

And the influence of cognitive biases is not reduced to managerial decisions, but all 
decisions under uncertainty as the COVID-19 induced policy making shows: “A 
pandemic of cognitive bias” (Landucci & Lamperti, 2020). Cognitive biases like 
identifiable victim effect, optimism bias, present bias, omission bias (Halpern et al., 
2020), confirmation bias (Garcia-Alamino, 2020), information bias and action bias 
(Ramnath et al., 2020), premature closure, availability, framing (DiMaria et al., 2020) 
influence effective policy making. Overconfidence biases like miscalibration, better-
than-average effect, illusion of control, optimism bias, representation bias, risk 
aversion, herding behavior (bandwagon) effect individual financial behavior during 
the COVID-19 crisis (Bansal, 2020). Cognitive biases affect clinical treatments 
(Zagury-Orly & Schwartzstein, 2020) with the need to recognize and address bias in 
COVID-data interpretation (Berenbaum, 2021). And, “biased media coverage, 
incomplete and asymmetric information, personal experiences, fears, inability to 
understand and interpret statistics, and other cognitive biases lead to distorted risk 
judgments” (Bagus et al., 2021). 

Thus, the impact of the COVID-19 crisis, its volatility, uncertainty, complexity and 
ambiguity, raises the need to mitigate this effect (Halpern et al., 2020) in all kind of 
decisions similar to classical managerial decisions. 

As a consequence of the little awareness of debiasing techniques in managerial 
practice, the goal of this article is to add the practitioner’s perspective on debiasing. It 
aims to identify those debiasing techniques which are experimentally explored and 
support decision makers, practitioners and strategists and develop a pragmatic and 
practice-oriented framework for debiasing (management) decisions. 

In a first step we develop an overview on existing debiasing literature, approaches, 
and techniques. In a second step we confront practitioners with the identified 
debiasing techniques and – by using a card sorting experiment – analyze how they 
structure these and link them to ideal types of cognitive biases. This leads to a third 
step, the synthesis, the development of a practice-oriented framework of 
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homogenous – and thus easier to understand and implement – clusters of debiasing 
techniques for decision practice. 

2. Debiasing: Theoretical Background 
The idea of debiasing managerial decisions follows a long research tradition. 
Reducing the influence of cognitive biases on decision-making has been of interest 
for scholars from various research backgrounds. In the area of cognitive psychology, 
Fischhoff (1982) provided a first framework of debiasing methods based on three 
assumptions responsible for cognitive biases: faulty tasks, faulty judges, and a 
mismatch between judges and tasks. Further insights into the influence of cognitive 
biases and overviews of debiasing approaches have been developed, among others, 
by Keren (1990), Arkes (1991), Larrick (2004), and Soll, Milkma, and Payne (2015). 
Management scholars emphasized the impact of debiasing on the quality of 
management decisions (Bazerman & Moore, 2009; Kaufmann et al., 2010; C. R. 
Schwenk, 1995) and the impact of debiasing on returns (Kahneman, Lovallo, & 
Sibony, 2011; Lovallo & Sibony, 2010).  

The concept of debiasing combines the acceptance of “a normative – descriptive 
gap” in decision behavior (Larrick, 2004, p. 316) and the “decision-aiding techniques 
that help to debias decision-making through the elimination or at least mitigation of 
judgement and decision biases” (Kaufmann et al., 2010, p. 793). A bias is a 
“systematic deviation from normative reasoning” (Stanovich, 1999, p. 33) and, 
following the Meliorist position, shows a gap between the normative decision 
behavior (“objective standard” (Soll et al., 2015, p. 925) or “ideal standard” (Baron, 
2000, p. 33)) and the actual descriptive behavior in decisions. Debiasing thus helps 
to make decision-making more predictive (Larrick, 2004, p. 317). 

Debiasing techniques exist in a wide range: from training interventions (Morewedge 
et al., 2015), to a change in the choice architecture (Thaler & Sunstein, 2008), or 
cognitive strategies like consider alternatives (Fischhoff, 1982). A common attribute 
is “debiasing requires intervention” (Larrick, 2004, p. 318). Thus, what interventions 
(internal, on oneself, and external) are theoretically recognized as debiasing 
techniques? 

2.1 Decision Readiness 
A precondition for successful decision-making is decision readiness. Soll, Milkman, 
and Payne (2015, pp. 930–931) describe decision readiness as the capability of type 
2 processing to perform the deliberate functions in judgement and decisions. Type 2 
processing «monitors the quality» of type 1 decisions and judgements (Kahneman & 
Frederick, 2002, p. 51). This follows the dual-process theory which is highly 
recognized by scholars in cognitive psychology (Evans, 2008; Evans & Stanovich, 
2013; Gilovich, Griffin, & Kahnemann, 2002; Kahneman, 2003; Kahneman & 
Frederick, 2002; Stanovich, 2009; Stanovich et al., 2016).  

Three factors determine the decision readiness and the basic capability of 
deliberately switching from type 1 to type 2 processing: a) the degree of fatigue and 
distraction, b) emotions and visceral influences, and c) individual differences in 
intelligence, training and thinking styles (Soll et al., 2015, pp. 929–930). As a 
consequence, first interventions to debias focus on the establishment of decision 
readiness in two ways: 1) by addressing the aspects of fatigue and distractions on 
the decision-making process and 2) by addressing (and choosing) the mindware of 
the decision maker(s). The mindware is defined as “the knowledge, rules, 
procedures, and strategies that can be retrieved and used to transform decoupled 
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representations” (Stanovich et al., 2016, p. 34), thus determined by intelligence, 
training and thinking styles and affecting the impact of emotions and visceral 
influences (see figure 1).  

2.2 Decision Process 
Further challenges of 
debiasing involve the 
override detection and the 
sustained cognitive 
decoupling (Stanovich et 
al., 2016, p. 43). The 
success of type 1 
processing heuristics 
depends on an environment 
providing valid and 
available cues for the 
decision (Kahneman & 
Klein, 2009), a “benign 
environment” (Stanovich et 
al., 2016, p. 18). To 
override a type 1 decision 
the decision maker needs 
to recognize the bias 
(activate override) and be 
able to initiate the cognitive 
decoupling with the 
simulation of alternatives, 
thus successfully activating 
type 2 processing. This 
leads to a third and a fourth intervention point for debiasing: 3) enabling the override 
of type 1 processing, and 4) supporting the cognitive decoupling. Figure 1 shows an 
overview of the four intervention points of successful debiasing approaches. As the 
first two interventions focus mainly on preconditions and prerequisites of decision-
making, this article will focus on interventions during the decision-making process 
itself. Existing debiasing approaches to address basic decision readiness 
(interventions points 1 and 2) are: workplace and environment (Croskerry et al., 
2013), training and education (Bazerman & Moore, 2009; Fischhoff, 1982; Larrick, 
2004; Montibeller & Winterfeldt, 2015; Soll et al., 2015), creating a general bias 
awareness (Arkes, 1991; Kaufmann et al., 2010) or simply by replacing the decision 
makers (Fischhoff, 1982). 

3. Debiasing approaches and techniques during the decision process 
Based on Fischhoff’s (1982) emphasize on faulty judges and faulty tasks, Soll, 
Milkman, and Payne (2015) structured debiasing techniques into two types of 
debasing modes during the decision process, modify the person (decision maker), 
and modify the environment (decision frame). Larrick (2004) structured debiasing 
techniques into four main approaches: motivational, cognitive, structural, and 
technological.  

A systematic literature analysis following existing overviews of debiasing techniques 
(Bazerman & Moore, 2009; Fischhoff, 1982; Kaufmann et al., 2010; Larrick, 2004; 
Montibeller & Winterfeldt, 2015; Soll et al., 2015) led to the identification of 20 

Figure 1: Debiasing interventions, own representation based on 

Stanovich et al, 2016, p. 56) 
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different debiasing techniques recognized by literature. By adapting and combining 
the classification logics of  Larrick (2004) and Soll et al. (2015) we clustered the 
theoretically acknowledged debiasing techniques during managerial decision-making 
processes (see figure 2): 

 

3.1  Modify the environment 

3.1.1 Motivational approaches 

Incentives for the decision makers, as for example having higher stakes or 
involvement in the decision (Arkes, 1991; Harkness et al., 1985; Petty & Cacioppo, 
1984), or performance-contingent incentives (Stone & Ziebart, 1995) support the 
debiasing for cognitive biases which are promoted by the lack of thinking motivation 
or thinking effort. Incentives influence the “amount, sequence, and variability of 
information processing” (Stone & Ziebart, 1995, p. 251). As a consequence, this 
technique works for strategy-based errors where (too) simple heuristics are applied 
(Arkes, 1991; Harkness et al., 1985). But for biases which are not caused by 
insufficient attention like verification biases (overconfidence) or attribution-based 
errors incentives seem not work and can even have a negative backfire effect (Soll et 
al., 2015; Stone & Ziebart, 1995). 

The accountability of a decision maker for her decisions in front of a third party is 
another way to increase the motivation to invest more cognitive capacity in decision-
making (Soll et al., 2015). Accountability reduces biases promoted by hasty thinking, 
attributional biases, overprecision, anchoring, sunk costs, order effects, but does not 
seem to work for ambiguity bias, loss aversion, base rate neglect, insensitivity to 
sample size which are even amplified by outcome accountability (Lerner & Tetlock, 
1999). A strong difference is recognized between the effect of outcome accountability 
vs. process accountability. Lerner and Tetlock (1999) suggest process accountability 
to be favored as outcome accountability may promote the need for self-justification 
and increases escalation of commitment and the reliance on salient and easy 
justified dimensions of the decision (Soll et al., 2015). 

Figure 2: Theoretically developed clustering of debiasing techniques (structured as a dendrogram)  
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3.1.2 Structural approaches 

Decomposing a problem by restructuring the components of a decision into 
smaller/simpler problems or changing the sequence of the problems has a 
“significant effect on the selection and use of heuristics” (Coupey, 1994, p. 96). The 
decomposition of the elements of a decision can reduce overconfidence, control 
illusion, anchoring effects, order effects and attenuate availability biases (Ashton & 
Kennedy, 2002; Kaufmann et al., 2010; Montibeller & Winterfeldt, 2015). 

The debiasing techniques of offer alternative formulations (for the problem) and 
describe problem, clarify instructions were both first mentioned by Fischhoff (1982). 
Until now there is little research on those two approaches showing how and where 
they may work to debias decisions. Fischhoff (1982) suggested that the technique of 
describing the problem and clarify instructions may mitigate the influence of faulty 
tasks. For the technique “offer alternative formulations”, Payne, Bettman, and 
Schkade (1999) suggest to ask a question in multiple different ways to identify 
inconsistencies in or missing pieces of information (availability) or scale effects. 

A choice architecture like setting a default, choosing in advance, partitioning 
resources or planned interruptions is helpful to support the override of intuitive and 
impulsive type 1 decisions (Soll et al., 2015). These techniques, nudges, help against 
status quo bias, inertia in decisions (Thaler & Sunstein, 2008), loss aversion, and 
present bias/empathy gaps (Soll et al., 2015). 

3.1.3 Technological approaches 

Decision support systems (DSS), computerized aids, like the use of different 
information displays (graphs, feedback, data visualizations, display of different 
patterns) helps to reduce biases like framing, representativeness biases, and 
ambiguity in information acquisition (Bhandari et al., 2008; Larrick, 2004; Lim & 
Benbasat, 1997). But it seems as anchoring/adjustment effects are robust in the 
context of a DSS (George & Duffy, 2000). 

The use of checklists to debias decisions is recommended for overly simplistic or 
hasty thinking (Soll et al., 2015), recall errors (Hales & Pronovost, 2006), as 
checklists enhance the recognition of overlooked details and alternatives (Shimizu et 
al., 2013). 

The benefit of group interaction during the decision making process like 
brainstorming, the integration of different perspectives (also supporting other 
debiasing approaches like “consider alternatives”) or the stimulation of creativity by 
combining different actors helps to overcome omission and availability biases and to 
deal with anchoring and gain-loss biases (Montibeller & Winterfeldt, 2015). The 
recursive social influence within the group supports active error checking, synergies 
in thinking, and has a statistical effect: to raise the sample size of decision makers. 
This combination of the possibility of averaged forecasting, different mindsets and 
experiences help to reduce confirmation biases, availability, too hasty option 
generation and evaluation (Larrick, 2004). 

3.2 Modify the person 

3.2.1 Cognitive approaches 

A deliberate perspective shift by putting oneself in the shoes of, taking an outsiders 
view or making predictions what other will do reduces control illusions (Faro & 
Rottenstreich, 2006; Kaufmann et al., 2010), decreases stereotype views and 
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prejudices and other social thought like ingroup bias or attributional biases (Galinsky 
& Moskowitz, 2000b; Kaufmann et al., 2010), loss aversion (Białek & Sawicki, 2014; 
Li et al., 2017), and self-serving biases (Kaufmann et al., 2010). 

The strongest theoretical evidence for all debiasing techniques exists for the 
approach of drawing attention to different outcomes. By considering and generating 
alternative situations, considering the opposite or using a pre-mortem analysis for 
one’s own decisions and its consequences and potential outcomes, decision makers 
can actively reduce verification biases like overconfidence, confirmation bias, 
anchoring, hindsight, and control illusion (Adame, 2016; Arkes, 1991; Babcock et al., 
1997; Epley & Gilovich, 2005; Hirt et al., 2004; Kaufmann et al., 2010; Koriat et al., 
1980; Kray & Galinsky, 2003; Lord et al., 1984; Mussweiler et al., 2000; Slovic & 
Fischhoff, 1977; Soll et al., 2015; Veinott et al., 2010). This technique further helps to 
enhance likelihood assessments and judgmental biases (Heiman, 1990; Kaufmann et 
al., 2010; Koonce, 1992), mitigate the influence of opportunity cost neglect (Frederick 
et al., 2009), and functional fixedness (Galinsky & Moskowitz, 2000a). It is also seen 
to support the generation of alternatives and options (Keeney, 2012; Montibeller & 
Winterfeldt, 2015) and reduces the effect of framing, an attitude-decision gap, and 
recall biases (Payne et al., 1999). 

Assessing one’s own uncertainty on decision-relevant matters calibrates individual 
knowledge and thus helps to reduce overconfidence (Soll et al., 2015). This 
calibration improves the awareness of an overly confident self-view on one’s 
knowledge and leads to a better judgement accuracy (Welsh et al., 2007).   

The application of the devil’s architect technique, the active, non-emotional 
representation of formal dissent in decision-making by one party, has been 
demonstrated to mitigate biases of information acquisition and verification biases. 
Information biases like attentional biases, availability, biased information search, 
shared information bias or information neglect (Herbert & Estes, 1977; Schulz-Hardt 
et al., 2002) can be reduced as a devil’s advocate helps to balance information 
seeking (Schulz-Hardt et al., 2002). This characteristic also supports the reduction of 
a confirmation bias, overconfidence, bandwagon effects and planning fallacies 
(Cosier, 1978; Herbert & Estes, 1977; Schulz-Hardt et al., 2002; Schweiger et al., 
1989; Schwenk & Cosier, 1993; Schwenk & Valacich, 1994). A side effect of the 
application of a devil’s advocate is a potential lower satisfaction with the outcome of a 
(group’s) decision-making and the outlook of a future collaboration (Schwenk & 
Cosier, 1993). 

To correct a mismatch between judges and tasks, Fischhoff recommends 
“respondents to express what they know explicitly, rather than letting it remain “in the 
head”” (Fischhoff, 1982, p. 427). Until yet, this make knowledge explicit approach has 
seen few research attempts to show if and how it really helps to improve decision 
making. 

Another cognitive approach are quick feedback-loops to recalibrate responses during 
the decision-making process. Decision aids like frequent and continuous feedback 
lead to a “greater understanding, performance and application” of knowledge in 
decisions (van Brussel et al., 2020) and thus helps to mitigate association based 
errors like framing, representativeness, and ambiguity (Arkes, 1991; Bhandari et al., 
2008). 

The deliberate change and addition of reference points for the decision, reframing 
information concerning gains and losses, is recognize to decrease the influence of 
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gain/loss biases like loss aversion (Arkes, 1991; Soll et al., 2015). The active framing 
of information (negatively or positively) also influences recency and primacy effects 
(Rutledge, 1995). 

A second technique which helps to reduce gain/loss biases is changing the 
concatenation of the decision items. The rearrangement of related items of a decision 
changes the gain/loss perspective (Arkes, 1991; Thaler & Sunstein, 2008). For 
example, instead of “we raise the market share, then, as a consequence, we 
decrease the production costs” a change of concatenation would lead to “we 
decrease the production costs, then, as a consequence, we raise the market share”. 

Adapting analogies from previous cases and situations supports the mitigation of 
simplified or narrow option generation and the evaluation of options in decision 
making (Bazerman & Moore, 2009; Schwenk, 1984). The analogical reasoning, 
comparing the decision situation to other, analog, situations, simulations or cases 
facilitates learning and transfer effects to extend the range of possible alternatives 
(Loewenstein et al., 1999). 

3.2.2 Structural approaches 

The consultation of third parties during the decision process, like multiple experts or 
external advice, debiases decision-making and especially mitigates confirmation 
bias, illusion of control and availability biases (Meissner & Wulf, 2016; Montibeller & 
Winterfeldt, 2015). Graf et al. (2012) recommend external advice with people not 
personally involved as involved consultants may increase the impact of social 
comparison and irrationality of decision-makers. 

3.2.3 Technological approaches 

Decision models and tools like simple pro and con tables, writing a list, linear models, 
causal maps, decision trees, multiattribute analyses, or decision instructions like 
warnings are often easy to apply and help to switch from type 1 reasoning to type 2 
reasoning. These tools help to mitigate the use of oversimplified decision heuristics in 
information acquisition, option generation and evaluation (Larrick, 2004; Payne et al., 
1999; Soll et al., 2015), myopic problem representation biases (Montibeller & 
Winterfeldt, 2015), and the effects of sunk costs and escalating commitment (Ohlert 
& Weißenberger, 2020). 

4. Applying a Practice Perspective on Debiasing 

4.1 Research Questions and Hypothesis 
From these 20 debiasing techniques explored in research over the last 40 years 
surprisingly few have had an impact on contemporary decision processes in 
companies. As Kreilkamp et al. (2020) showed, 75% of the companies do not have 
an institutionalized debiasing process and over 63% of the companies do not use 
debiasing countermeasures in their decision-making processes. This leads to two 
major questions: 

1. How would practitioners structure debiasing techniques when they connect 
these techniques with potential flaws in their decision-making process? Is it the 
same as the theoretical research-based literature or do they use a different, 
maybe more natural and practice-oriented structure which can help to better 
implement the understanding of debiasing in practice? This leads to our 
hypothesis:  
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H1: Managers structure debiasing techniques similar to the suggestion of the 
theoretical literature (modify person/environment, cognitive, motivational, 
technological, and structural approaches). 

2. Which debiasing techniques are applied in practice and with what results? 

To answer these questions, we conducted a card-sorting experiment to test the 
hypothesis H1 (and used the Rand index to compare the similarity of the theoretical 
derived and the practice-oriented knowledge structure) combined with a survey on 
managers. 

4.2 Experimental Design 
Card sorting is a variation of the q-methodology which “combines the strengths of 
both qualitative and quantitative methods” (Brown, 1996, p. 561). Thus, it can help to 
elicit the perceived (subjective) connection between the different debiasing 
techniques, and 15 ideal types of cognitive biases and debiasing methods. These 
ideal types of biases derive from a classification scheme using and combining two 
dimensions, the managerial perspective (the phases of a managerial decision making 
process) and the psychological perspective (the motivational background of a 
cognitive bias, simplification, verification, and regulation biases (Oreg & Bayazit, 
2009)) to provide a framework to arrange potential flaws of managerial and strategic 
decision-making (Eppler & Muntwiler, 2021, see figure 3).  

 

Figure 3: Overview typology of cognitive biases (Eppler & Muntwiler, 2021) 
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Card sorting is a “relative simple, inexpensive method of gaining insight into user 
preference for the organization of information” (Hannah, 2005, p. 13). This research 
uses the methodology of closed card sorting. Open (or free) card sorting is sorting “p 
objects into a subject chosen number (c) of groups/categories” (Coxon, 1999, p. 3), 
analyzed with a hierarchical cluster analysis to elicit how the participants organize the 
items (Nawaz, 2012). Closed card sorting refers to the pre-grouping of categories by 
the researcher and the participants putting the items into the pre-defined groups 
(Fincher & Tenenberg, 2005; Hannah, 2005). In this case the analysis of correlation 
is used to show topic agreement (Paul, 2014). 

The participants were asked to allocate the 20 debiasing techniques to the 15 ideal 
types of cognitive biases (from figure 3) – according to their understanding how good 
these techniques work to mitigate a specific ideal type (hindsight from experience). 
Additionally, all participants were asked if and how successful the 20 debiasing 
techniques are applied in their companies. 

5. Results 

5.1 Card-Sorting 
To reach a correlation of 0.90 a minimum of 15 users is needed (Tullis & Wood, 
2004). Our experiment included 16 managers (with a median of 10 – 15 years of 
experience) from 10 countries, 14 different industries. Five of the participants were 
females, 11 males. As post experimental talks exposed, the understanding of 
cognitive biases and debiasing techniques was very heterogenous among the 
participants which is in line with the findings of the study by Kreilkamp et al. (2020). 

The principle of card sorting is “(1) that all objects in the same category are 
considered to have a higher similarity to each other than they do to other objects and 
(2) that the categories themselves are considered to be maximally distinct and 
separated” (Coxon, 1999, p. 56). 

To measure the proximity between the debiasing approaches based on the sorting by 
the participants a co-occurrence or similarity matrix is recommended, as it provides a 
“useful graduation of similarity compared with the dichotomous “belonging/ not 
belonging” characteristic of a single sorting” (Coxon, 1999, p. 43). Table I shows the 
co-occurrences of all 20 debiasing techniques. 

 

Table I: Co-occurrences (similarities) of the 20 debiasing techniques 
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In a second step the data was hierarchical clustered following Ward’s linkage method 
(Ward, 1963). Hierarchical clustering uses pairwise proximities (Coxon, 1999) to 
develop a “binary tree-based data structure called the dendrogram” (Aggarwal & 
Reddy, 2014, p. 88), which then helps to analyze the data by splitting the tree at 
different levels.  

Ward’s linkage method “is based on a classical sum-of-squares criterion, producing 
groups that minimize within-group dispersion at each binary fusion” (Murtagh & 
Legendre, 2014, p. 275). This method is recommended by Ferreira and Hitchcock 
(2009) as it shows the highest Rand index in most situations, and Hirano et al. 
because of its “highest accuracy and coverage” (Hirano et al., 2004, p. 164). The 
outperformance of Ward’s linkage method is also shown by Punj and Stewart (1983). 

The application of this linkage method resulted in the dendrogram in figure 4: 

 

Figure 4: Dendrogram of the card-sorting results (Ward’s linkage method) 

The comparison with the clustering of the theoretical developed structure of 
debiasing approaches (figure 2) shows a distinguishable difference of clusters 
(proximities and distances of the objects). The Rand index of similarity (Rand, 1971) 
comparing both clusterings (each with 6 main clusters; 114 pairs are in both 
clusterings in different clusters, 11 pairs are in both in the same cluster, and 65 pairs 
differ between the clusterings) results in 0.66 (with 1.0 for identical clusters), and thus 
rejecting hypothesis H1. Managers do not follow the theoretical structure of debiasing 
approaches when linking them to different ideal types of biases. This finding confirms 
a theory/practice gap in debiasing and may be one explication why debiasing in 
practice finds less support than could be expected (Kreilkamp et al., 2020). 

5.2 Survey 
The results of the survey mirror those of the study of Kreilkamp et al. (2020). 
According to it the most used debiasing techniques are risk analysis, critical 
discussion, accountability, and change of perspective (more than 50 % of the 
companies). Post-hoc decision analysis (feedback-loop), Decision Support Systems 
and decision models are the least used debiasing techniques. These results are 
mainly confirmed by the results of our survey (see figure 5). 



11 
 

 

Figure 5: Debiasing approaches used in managerial practice 

The debiasing techniques mostly used and recommendable by practitioners are put 
yourself in the shoes of, describe problem/clarify instruction, use multiple experts, 
devil’s advocate, checklists, reason analogically, group decision making, decompose 
the problem, and offer alternative formulations. 

6. Practice-oriented framework of debiasing techniques – towards a practice 
oriented debiasing procedure 

6.1 Finding clusters 
As the clustering of debiasing techniques from the practitioner’s view led to a 
different result than the theoretical clustering, the resulting dendrogram from the 
experiment needs a more detailed analysis with the goal of identifying homogenous 
and identifiable clusters. Clusters that lead practitioners towards a better 
understanding and knowledge of debiasing techniques and when to use them in 
managerial decision processes. 

The elaboration and definition of cluster from an experimental-based dendrogram is 
considered to be “fuzzy” and arbitrary as there are few guidelines how to cluster a 
dendrogram (Punj & Stewart, 1983) and “interpretation is dependent on the 
underlying context of the problem” (Milligan & Cooper, 1987, p. 349). Harrigan states 
that the “researcher must decide how many clusters provide the most meaningful 
portrayal of the data” (Harrigan, 1985, p. 62) based on a process starting with a first 
approximation using the Ward’s method (figure 4) followed by an iterative partitioning 
process with an external validation: “a demonstration that the clusters are useful in 
some larger sense” (Punj & Stewart, 1983, p. 145). 
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The analysis and interpretation of the resulting dendrogram leads to 6 potential 
“cuts”, 1) leading to no clustering at all (as each technique represents its own 
cluster), 2) resulting in 15 clusters, 3) in 12 clusters, 4) in 9, 5) in 6 clusters, and 6) in 
3 clusters. As cuts 1 – 3 do not lead to a useful sum of clusters (to many for practical 
use) and cut 6 leads to a very heterogenous and big cluster versus two small ones, 
cuts 4 and 5 both show homogenous and not too many different clusters (see figure 
6) thus applicable for managerial practice. 

 

Figure 6: Cuts to cluster the dendrogram of debiasing techniques 

The main difference between 9 or 6 clusters is whether the techniques of “reason 
analogically” should be part of the cluster with “group decision making”, and the 
technique of “multiple experts”/change of reference point” is part of the bigger cluster 
with “choice architecture” etc. and if the “feedback-loop” technique is placed in the 
cluster with “incentives”. The consideration of the differences in the practical 
application of these debiasing techniques indicates towards 9 clusters of debiasing 
techniques from a practitioner’s view (see figure 7). 

 

Figure 7: 9 Clusters of debiasing techniques 
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6.2 Towards a new structure to understand debiasing management decisions 
To develop a more practice-oriented framework of debiasing techniques we use 
these 9 clusters as a basis to link theoretical knowledge concerning the applicability 
of these techniques for certain biases with the perspective and experience of 
practitioners – based on the ranking of the mean cluster values from the card-sorting 
experiment for each of the 9 clusters (checklists, preparation, what if?, group 
debiasing, reason analogically, in-process debiasing, starting viewpoints, 
involvement, and calibration – see table II). This leads to two major insights: a) when 
which debiasing technique may make sense in a decision process, and b) potential 
gaps in research and communication of research results versus practice. 

Cluster Technique Works for theory Works for practice Theory-
/practice 
gap 

Checklists Checklists • Simplified thinking 
processes (Soll et al., 2015) 

• Recall biases (Hales & 
Pronovost, 2006) 

• Problem-solving set, 
identify alternatives 
(Shimizu et al., 2013) 

• Simplified 
evaluation & 
choice biases 

• Simplified 
planning & 
implementation 
biases 

• Risk-averse 
implementation 
biases 

 

None 

Preparation Describe 
problem, 
clarify 
instructions 

• Faulty tasks (Fischhoff, 
1982) 

• Simplified 
information 
acquisition biases 

• Simplified 
planning & 
implementation 
biases 

• Simplified 
evaluation & 
choice biases 

• Self-confirmatory 
evaluation & 
choice biases 

 

None 

Decompose 
the problem 

• Recency/primacy (Ashton & 
Kennedy, 2002) 

• Selection and use of 
heuristics (Coupey, 1994) 

• Overconfidence, 
availability, anchoring 
(Montibeller & Winterfeldt, 
2015) 

• Control illusion, availability, 
framing, sunk cost effects 
(Kaufmann et al., 2010) 

Decision 
support 
systems 

• Framing, 
representativeness, 
ambiguity (Bhandari et al., 
2008) 

• Biases information 
acquisition (Larrick, 2004) 

• Representativeness (Lim & 
Benbasat, 1997) 

 
Works NOT for 
Anchoring/adjustment 

(George & Duffy, 2000) 

What if? Draw 
attention to 
different 
outcomes, 
consider the 
opposite, 
consider 

• Anchoring (Adame, 2016; 
Epley & Gilovich, 2005)  

• Explanation bias, hindsight, 
overconfidence, likelihood 
judgements (Hirt et al., 
2004) 

• Risk-averse 
planning & 
implementation 
biases 

• Self-confirmatory 
evaluation biases 

Use for 
debiasing 
self-
confirmatory 
planning & 
implement-
ation biases 



14 
 

alternative 
situations, 
generating 
alternatives, 
pre-mortem 
analysis 

• Confidence judgments, 
confirmation bias (Koriat et 
al., 1980) 

• Hindsight, logical problem 
solving, social judgement, 
availability, salience (Lord 
et al., 1984) 

• Anchoring (Mussweiler et 
al., 2000) 

• Hindsight (Slovic & 
Fischhoff, 1977; Soll et al., 
2015)  

• Narrow option generation 
(Keeney, 2012) 

• Opportunity cost neglect 
(Frederick et al., 2009) 

• Likelihood assessments 
(Heiman, 1990; Koonce, 
1992) 

• Confirmation bias (Kray & 
Galinsky, 2003) 

• Functional fixedness 
(Galinsky & Moskowitz, 
2000a) 

• Framing, problematic 
valuation effects, attitude-
decision gap, 
memory/recall biases 
(Payne et al., 1999) 

• Narrow option generation 
(Montibeller & Winterfeldt, 
2015) 

• Confirmation bias, 
availability, self-serving 
biases (Babcock et al., 
1997) 

• Overconfidence, planning 
illusion, illusion of control 
(Veinott et al., 2010) 

• Judgmental biases, control 
illusion, hindsight, anxiety 
based biases, planning 
fallacy (Kaufmann et al., 
2010) 

• Association-based biases 
(Arkes, 1991) 

• Loss/gain lens in 
information 
acquisition biases 

• Simplified 
evaluation & 
choice biases 

• Simplified 
information 
acquisition biases 

• Loss/gain lens in 
review & feedback 
biases 

• Simplified 
planning & 
implementation 
biases 

• Self-confirmatory 
option generation 
biases 

• Self-confirmatory 
information 
acquisition biases 

 

in practice 
not 
recognized 

Group 
debiasing 

Group 
decision 
making 

• Omission, overconfidence, 
availability bias, anchoring, 
gain-loss biases (Montibeller 
& Winterfeldt, 2015) 

• Confirmation bias, 
availability, simplified option 
generation, simplified 
evaluation & choice (Larrick, 
2004) 

• Self-confirmatory 
planning & 
implementation 
biases 

• Loss/gain lens in 
review and 
feedback biases 

• Self-confirmatory 
information 
acquisition biases 

 

None 

Devil’s 
advocate, 
formal 
dissent, 
search for 

• Biased information search, 
confirmation bias, 
attentional bias, shared 
information bias, narrow 
option generation, 
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discrepant 
information,  

bandwagon effect, 
overconfidence (Schulz-
Hardt et al., 2002) 

• Confirmation bias, 
congruence bias (Schwenk 
& Cosier, 1993; Schwenk & 
Valacich, 1994) 

• Confirmation bias, narrow 
option generation 
(Schweiger et al., 1989) 

• Availability, confirmation 
bias, planning fallacy, 
information neglect (Herbert 
& Estes, 1977) 

• Judgmental biases, planning 
biases (Cosier, 1978) 

Accounta-
bility, 
second-
order 
judgement 

• Sunk cost effects (Soll et al., 
2015) 

• Attributional biases, 
anchoring, conjunction 
fallacy, overprecision 
(Lerner & Tetlock, 1999) 

• Process accountability 
decreases the need for self-
justification ((Lerner & 
Tetlock, 1999) 

 
Works NOT for 

• “Accountability is likely to 
strengthen reliance on 
salient or easily justified 
dimensions, such as 
outcome probabilities in 
choice” (Larrick, 2004, p. 
323) 

• Base rate neglect, 
insensitivity to sample size, 
preference reversals, 
ambiguity, attraction effect, 
loss aversion (Lerner & 
Tetlock, 1999) 

• “Accountability is unlikely to 
help when cognitive laziness 
is not the root source of 
bias” (Soll et al., 2015, p. 
935) 

Reason 
analogically 

Reason 
analogically 

• Simplified option 
generation, simplified 
evaluation of options 
(Bazerman & Moore, 2009; 
Loewenstein et al., 1999) 

• Narrow option generation 
(Schwenk, 1984) 

• Loss/gain lens in 
review and 
feedback biases 

• Self-confirmatory 
planning & 
implementation 
biases 

• Simplified 
evaluation & 
choice biases 

• Simplified 
information 
acquisition biases 

• Simplified review 
& feedback biases 

Research on 
implication 
for regulation 
biases 
(loss/gain 
lens) and 
verification 
biases (self-
confirmatory 
planning & 
implementati
on, 
evaluation & 
choice), 
review & 
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• Loss/gain lens in 
option generation 
biases 

• Self-confirmatory 
evaluation & 
choice biases 

 

feedback 
biases 

In-process 
debiasing 

Change 
concate-
nation 

• Psychophysically based 
errors, gain/loss biases 
(Arkes, 1991) 

• Gain/loss biases (Thaler & 
Sunstein, 2008) 

• Simplified option 
generation biases 

• Loss/gain lens in 
planning & 
implementation 
biases 

• Loss/gain lens in 
option generation 
biases 

• Simplified 
information 
acquisition biases 
 
 

 

Use for 
debiasing 
verification 
biases 
(variations of 
overconfiden
ce) and 
regulation 
biases 
(loss/gain 
lens in 
evaluation & 
choice) in 
practice not 
recognized 

Make 
knowledge 
explicit 

• Mismatch between judges 
and tasks (Fischhoff, 1982) 

Choice 
architecture 
(nudges) 

• Inertia, status quo (Thaler 
& Sunstein, 2008) 

• Reference point/loss 
aversion, present bias 
(choosing in advance, 
precommitment) (Soll et al., 
2015) 

Decision 
models and 
tools (e.g. 
linear) 
 

• Use of simplified heuristics, 
memory/recall biases, 
availability, narrow option 
generation (Larrick, 2004) 

• Information acquisition 
biases, attentional bias, 
scaling effects (Payne et 
al., 1999) 

• Simplified heuristics, 
cluster illusion (Soll et al., 
2015) 

• Myopic problem 
representation biases 
(Montibeller & Winterfeldt, 
2015)  

• Sunk costs, escalation of 
commitment (Ohlert & 
Weißenberger, 2020) 

Offer 
alternative 
formulations 

• Influences of scale 
compatibility, 
inconsistencies in 
information (availability) 
(Payne et al., 1999) 

Assessing 
uncertainty, 
improving 
judgement 
accuracy 

• Overconfidence (Soll et al., 
2015; Welsh et al., 2007)  

Starting 
Viewpoints 

Use multiple 
experts 

• Confirmation bias, 
overconfidence, availability 
(Montibeller & Winterfeldt, 
2015) 

• Illusion of control, 
overconfidence (Meissner 
& Wulf, 2016) 

• Self-confirmatory 
information 
acquisition biases 

• Self-confirmatory 
option generation 
biases 

• Simplified 
information 
acquisition biases 

None 

Change 
one’s 
reference 

• Psychophysically based 
errors, gain/loss biases 
(Arkes, 1991) 
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point, add 
new gains 
and losses, 
reframe 
gains and 
losses 

• Loss aversion (Soll et al., 
2015) 

• Recency/primacy 
(Rutledge, 1995) 

• Loss/gain lens in 
option generation 
biases 

• Loss/gain lens in 
information 
acquisition biases 

• Loss/gain lens in 
evaluation & 
choice biases 

• Loss/gain lens in 
planning & 
implementation 
biases 

• Loss/gain lens in 
review & 
feedback biases 

Involvement Incentives 
(raising the 
cost of using 
the 
suboptimal 
decision 
strategy, 
strong 
involvement 
with results 
of decision) 
 

• Strategy-based errors 
(Arkes, 1991, p. 492) 

• Too strong reliance on 
heuristics (Harkness et al., 
1985) 

• Number of arguments 
(attentional bias), (Petty & 
Cacioppo, 1984) 

• Clerical and memorization 
tasks (Larrick, 2004) 

• Frequency assessments, 
anchoring/adjustment, 
(Stone & Ziebart, 1995) 

 
Works NOT for: 

• Overconfidence, prevent 
preference reversals, 
decrease the frequency of 
conjunction fallacy” (Stone 
& Ziebart, 1995) 

• Association-based errors 
(Arkes, 1991) 

• “Biases that are not 
primarily caused by lack of 
effort or insufficient 
attention. Monetary 
incentives can even 
backfire in some instances 
by leading people to “think 
harder but not smarter”” 
(Soll et al., 2015, p. 935) 

• Loss/gain lens in 
option generation 
biases 

• Simplified review 
& feedback 
biases 

• Self-confirmatory 
review & 
feedback biases 

• Loss/gain lens in 
evaluation & 
choice biases 

• Loss/gain lens in 
information 
acquisition biases 

• Loss/gain lens in 
review & 
feedback biases 

Use for 
debiasing 
simplification 
biases 
(information 
acquisition, 
evaluation & 
choice) in 
practice not 
recognized 

Put yourself 
in the shoes 
of, take an 
outsider’s 
view 
 

• Simplified evaluation and 
choice biases, 
prejudice/stereotyping, 
self-serving bias, anchor 
bias, control illusion 
(Kaufmann et al., 2010) 

• Control illusion (Faro & 
Rottenstreich, 2006) 

• Stereotyping, social 
thought, ingroup bias, 
attribution biases (Galinsky 
& Moskowitz, 2000b) 
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• Loss aversion (Białek & 
Sawicki, 2014; Li et al., 
2017)  

Calibration Feedback-
loop on 
decisions, 
provide 
personalized 
feedback, 
recalibrate 
their 
responses 

• Framing, 
representativeness, 
ambiguity (Bhandari et al., 
2008) 

• Association-based biases 
(Arkes, 1991) 

• Confirmation bias (van 
Brussel et al., 2020) 

• Faulty judges (Fischhoff, 
1982) 

• Simplified 
feedback & 
review biases 

• Self-confirmatory 
feedback & 
review biases 

• Loss/gain lens in 
feedback & 
review biases 

• Self-confirmatory 
option generation 

 

None 

Table II: Clustered debiasing techniques and where they work 

By following the suggestion of Soll et al. (2015) to structure debiasing into “decision 
readiness” and “decision process”, the combination of the concept of debiasing 
interventions from Stanovich et al. (2016) and the results of the card-sorting 
experiment allows a more practice-oriented framework for debiasing interventions in 
managerial decision processes (figure 8): 

 

Figure 8: Overview debiasing management decisions - a practitioners' view 

 

7. Conclusion and Limitations 
The integration of a practice-oriented – or problem-oriented – perspective in 
debiasing research showed a different structure to understand debiasing techniques 
than the theoretical literature would provide. This new structure allows a debiasing 
framework closer to the managerial practice, easier to understand. Thus, it offers a 
chance that this way of understanding and structuring debiasing techniques may help 
to make managers aware of the flaws of decision biases and to show them what they 
can do before and during a decision process to mitigate the influence of these biases 
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on managerial decisions, to improve the communication and implementation of 
debiasing techniques in (managerial) decision-making practice. 

The results also show gaps in the “theory-practice relationship”: The debiasing power 
of “involvement” techniques are not recognized in practice for the debiasing of 
simplification biases, same for the “what if?”-technique for self-confirmatory planning 
and implementation biases and the impact of “in-process debiasing” techniques on 
verification and regulation biases. This calls for a better transfer of research results 
towards the managerial practice. 

On the other hand, the practitioner’s view recommends more research on the 
debiasing technique of “reason analogically” as they see debiasing potential on 
regulation and verification biases. 

Further research could also provide more insights about how facilitation techniques 
like visualization support the application of the debiasing techniques in practice and 
lead to a stronger and institutionalized implementation of debiasing processes in 
managerial decision making. 

One background reason for this research is also a limitation: The managers show 
limited understanding of both biases and debiasing techniques and overall a very 
heterogenous knowledge of these matters. Some techniques were well known but 
others like “change concatenation” needed explanation and were probably not fully 
understood by all participants. This depended on the personal expertise and 
individual background of the participants. 

A second limitation is the number of participants, especially for the survey. Even if 
the findings are in line with the study of Kreilkamp et al. (2020) extending the scope 
of participants will help to get more insights about the real knowledge on debiasing 
techniques in managerial practice. 

Nevertheless, the integration of the “victim’s perspective” on debiasing techniques 
allows a new and more natural, practice-oriented understanding of debiasing. The 
resulting debiasing framework and overview may help for the communication and 
implementation in future projects to reduce the impact of cognitive biases in 
managerial decisions and thus making decisions better. 
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