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Abstract. In this paper we develop a novel interactive and highly visual inter-
face to make current research about cognitive biases in strategic decision-making
processes widely available to non-experts in management, administration, and
engineering. Cognitive biases play amajor role in the process of strategic decision-
making. Thus, the recognition, compilation, and understanding of these biases is
crucial to develop approaches to debias decisions. The literature on cognitive
biases is highly fragmented and includes various research fields. This makes it
difficult to gain an overview or find relevant biases quickly. To structure this
knowledge, we have developed a typology of cognitive biases based on exist-
ing classificatory frameworks and an integrative literature analysis. This led to a
two-dimensional typology combining the psychological view on cognitive biases
with a decision process-oriented perspective. As a result, knowledge about 187
cognitive biases that affects decision-making is presented in a practice-oriented
structure (viewable at bias.visual-literacy.org).
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1 Introduction

Cognitive biases are systematic, non-random, thus predictable deviations from rational-
ity in judgement or decision-making [1–5]. Their impact on strategic decision-making
has been recognized over the last four decades by many researchers [2, 6–14]. They fol-
low a “Meliorist” position with the assumption that by recognizing these biases, human
reasoning can be improved. This is in contrast to a “Panglossian” or “Apologist” position,
where little motivation and potential is recognized for correction [15]. Thus, the facilita-
tion of a strategic decision process plays a vital role to “assist the self-organizing process
of the episode, helping to establish temporary routines that are suited to the purpose of
strategic reflection” [16], as “good process, in short, isn’t just good hygiene; it’s good
business” [17]. To improve reasoning, strategists need to “(1) identify when they have
acted inconsistently [thus, when they were biased] …, (2) explore the conditions that
created this [what led to this specific bias], and (3) change these conditions to generate
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better results [intervention]” [18]. This leads to the sequence recognition – diagnosis
– intervention [19]. As the literature on cognitive biases is highly fragmented and from
different research areas and streams, this article follows the call for mapping cognitive
biases in strategic decision-making [20] to recognize the potential cognitive limitations
of decision makers in the strategy process [6, 9].

A knowledge visualization in this context is a visual representation to improve man-
agement [21]. It captures and depicts knowledge, supports the facilitation of processes,
makes knowledge communicable and supports new discoveries [22]. The goal of this
article is to develop a knowledge map of cognitive biases in strategic decision-making.
This provides a basis to later design intervention mechanisms and systems allowing
to reduce the influence of cognitive biases (debiasing) [23, 24] and therefore making
strategic decision-making more efficient [2].

In a first step we structure the knowledge on cognitive biases in a typology that
helps to identify when a bias might occur and why these cognitive biases interfere with
a decision. In a second step, known cognitive biases are placed within the map and its
features are explained.

2 A Typology of Cognitive Biases

As the research area of cognitive biases has seen a lot of attention during the last 50
years, there are already many different classificatory frameworks following different
approaches. In terms of scope, we have analyzed existing frameworks and if they pro-
vide consistent and unique, mutually exclusive, and complete categories [25] to support
the recognition and diagnosis of cognitive biases in strategic decision-making processes.
Following the recommendation of Snyder [26] for studies which include different dis-
ciplines and a broad topic with different conceptualizations, we have conducted an
integrative literature review of existing classificatory frameworks. This also serves the
aim to later synthesize existing knowledge to “enable new theoretical frameworks and
perspectives to emerge” [26].We have summarized the review in a conceptual framework
to “weave the streams of research together” [27].

2.1 Analysis of Existing Classificatory Frameworks

The systematic search provided 24 existing classificatory frameworks for cognitive
biases in decision-making. By analyzing the source of publication, the research back-
ground of the authors, the classification approach, and their main goal for the classifica-
tion two different approaches to structure cognitive biases were identified: exploratory
approaches and explanatory approaches.

One approach how researcher classified cognitive biases is exploratory, focusing on
the recognition of cognitive biases in decision-making processes. On this basis, cognitive
biases were clustered using different procedures such as card sorting [28, 29], perceived
similarities [5, 30, 31], and a generic structure of decision-making processes [6, 32–34].

The second kind of approaches focuses on a more diagnostic perspective: the expla-
nation of “why” cognitive processes in human judgment, choice and decision-making
lead to a systematic, involuntarily, and hard to avoid deviation in perception, judgment
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and memory from the normative reality [35]. Dimara et al. [29] identify these classifica-
tions as “explanatory”. These diagnostic frameworks can be structured into explanations
based on conceptual cognitive processes [35, 36], heuristics [4, 37–39], general thinking
mechanisms and contaminations of the human mind [40–43], the satisfaction of motiva-
tional end states of people making decisions [44], an evolutionary perspective [45, 46],
the concept of formal autonomy [47], or simply by using quantitative methods [48].

For successful corrective debiasing in strategic decision-making both perspectives
are needed [18, 49]. But this is not provided by existing classificatory frameworks as
they each focus on only one perspective. Thus, there is a need for a combination of both
perspectives, the when (within the process of strategic decision making) and the why
(the psychological background of a cognitive bias), this may help to find the right “cure”
to mitigate.

2.2 Developing a New Typology of Cognitive Biases in Strategic Decision-Making
Processes

In contrast to an empirical taxonomy, a typology is based on conceptually developed ideal
types [50], “to yield conceptually clear-cut types or classes” [51]. To develop a typol-
ogy a theoretical “a priori” conceptualization of classes is followed by the placement of
classified items into these conceptualized classes [52]. This conceptual classification is
based on few dimensions [51] which are “theoretically derived, and more or less intu-
itively categorized, qualities of observed phenomena” [52]. The “central classification
theme (such as cui bono)” [52] in our case is to help a strategist recognize when and
why the process of strategic decision-making is flawed by cognitive biases.

Creation of Categories from the Exploratory Perspective. The general requirements
for classificatory principles in a typology are consistency and uniqueness, mutually
exclusiveness, and completeness [25], that they are simple and parsimonious, easily
understandable and natural [53] – and theoretically derived [52].

To support recognition of cognitive biases the “natural” steps or phases within the
process of decision-making may be of help. The classificatory frameworks of Einhorn
and Hogarth [33, 54] and Schwenk [6] are both based on this perspective. They are easier
to understand and more natural from the perspective of a decision maker or facilitator
than perceived similarity, which is “incomplete, and has considerable overlap” [30].

Based on the analysis of further general process models of (strategic) decision-
making, five generic phases can be extracted from theory, the same structure is also
supported byAcciarini et al. [55]: information acquisition, option generation, evaluation
& choice, planning & implementation, and review & feedback.

The five generic phases of strategic decision-making provide five theoretically
derived categories for the first classificatory dimension “recognition” as classification
criteria for the theoretical placement.

Creation of Categories from the Explanatory Perspective. For the development of
categories for the second perspective, the explanatory one, the existing classification
criteria focusing on cognitive processes and perceived relationships between the biases
face two disadvantages. First, “taxonomies that focus on the mechanisms behind the
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origin of biases (e.g. heuristics) are often not exhaustive when it comes to include all
biases, but rather give examples of biases from specific reasoning processes” [29] – thus
“the spectrum of biases considered was relatively narrow” [44]. Second, for a strategist
and facilitator the underlying cognitive processes and relationships in the individuals are
hard to detect, hurting the principles of simple and parsimonious, easily understandable
and natural [53]. This leads to the conclusion that the categories that show how cognitive
biases help “to satisfy one of the three motivational end states” of individual (simpli-
fication biases, verification biases, and regulation biases) [44] can give an explanation
for the why, the diagnosis, of a particular cognitive bias and are easy to communicate.
The concept behind this perspective is “that biases are consequences, or side effects, of
individual’s attempts to satisfy basic motivations. Given the existence of guidingmotiva-
tional forces, certain dispositions can ultimately lead to biased perceptions, judgements
and responses”, and therefore this approach classifies “biases within the same category
if they arise in the process of aiming for the same motivational goal” [both 44]. This
concept is also supported by the findings of Ceschi et al. [48].

Theoretically Developed Ideal Types of Cognitive Biases in Strategic Decision-
Making Processes. The combination of the classificatory principles from the
exploratory, decision process-oriented perspective and the explanatory, psychological
perspective leads to 15 ideal types of cognitive biases in strategic decision-making
processes ensued (overview see bias.visual-literacy.org).

3 A Knowledge Map of Cognitive Biases

To develop a knowledgemap for cognitive biases, known biaseswere at first theoretically
placed within the ideal types of the typology, the sections of the map. For the devel-
opment and design of this knowledge map, we utilized the main principles of the field
of knowledge visualization, namely: visual variety, visual unfreezing, visual discovery,
visual playfulness, and visual guidance [22].

3.1 Theoretical Placement – Organizing the Knowledge

The last step in the creation of typology according to Rich [52] is the theoretical place-
ment of existing items into the structure of the typology. The rules to include cognitive
biases in this typology were: recognized as a cognitive bias by the academic community,
occurring in one of the 5 identified phases of decision-making, and relatable to one of
the three psychological-based categories (simplification, verification, regulation).

As there is currently no existing research canon of cognitive biases, the theoretical
placement started with the list of 154 cognitive biases developed by Dimara et al. [29]
based on Wikipedia and verified with scientific sources. In a second iteration, we cross
checked with other existing classifications of cognitive biases. This led to the addition
of further biases neglected by other sources. The result is 187 identified cognitive biases
in strategic decision-making. To classify the cognitive biases, we carried out a textual
analysis using the same sources provided by the existing classificatory frameworks. If
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these articles were not extensive enough for the theoretical placement into the ideal
types, additional scientific papers with more descriptive details had been added.

As not all biases are yet researched in the same depth concerning the psychological
and motivational background, the theoretical placement is based on the current research
status and is therefore – as new knowledge to some of the biases will be discovered – up
for future amends, with the current typology serving as a “letter case for themeaningful”.

3.2 The BIASMAP Application

To present this knowledge, a visual interface was developed with the help of five
knowledge visualization principles:

1. Visual variety: The bias map combines an overview diagram connecting both axis
of the typology (psychological axis, managerial axis) with a textual explanation of
the biases, the theoretical background for the placement, and for some of the biases,
short video sequences with a practical example.

2. Visual unfreezing: Biases can be chosen, and an individual list of biases can be
extracted for further use.

3. Visual discovery: The map allows to detect new patterns, new biases and connect
them to the phases of managerial and strategic decision-making.

4. Visual playfulness: Bias journeys are provided, and users can generate their own
bias journeys from their experience.

5. Visual guidance: Filters for specific kind of biases, and filters for the ideal types and
both axes help users to explore the knowledge on cognitive biases.

This finally led to the BIASMAP (bias.visual-literacy.org) where managers and
researcher can explore 187 known cognitive biases.

4 Conclusion and Limitations

Our knowledge map of cognitive biases in strategic decision-making processes makes
three contributions to the academic community: as a typology for future research on
cognitive biases in strategic decision-making, by showing potential research gaps (ideal
types without identified biases), and foremost by providing a visual representation of
knowledge on cognitive biases to support the facilitation of strategic decision-making
processes by easing the knowledge acquisition and understanding. By knowing and
understanding what the problem is, a strategist can start to intervene correctively by
using appropriate debiasing methods within the strategic decision-making process.

But there is onemajor limitation in the typology as basis for this visual representation:
The actual placement is based on the current status of research, thus as the classified
cognitive biases are researched in more detail (especially the motivational background),
the present typology can become more accurate over time and biases may be rearranged
within the typology.

https://bias.visual-literacy.org/
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