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Foreword

In today’s fast-paced business world, knowledge has indisputably become one of the key
factors of sustainable success in many industries. Accordingly, enterprises are nowadays
increasingly aware of knowledge-related topics and invest substantial resources into
knowledge management, both from a financial and personnel-related point of view.
Nevertheless, companies still tend to underestimate – or not at all be aware of – the
effects of certain unconscious distortions on information processing, which constitutes the
foundation for knowledge generation. This working paper discusses several of these socalled cognitive biases and illustrates their detrimental implications on knowledge-related
activities and managerial decision making. The discussion focuses on SMEs (small and
medium-sized enterprises), which are most likely even more vulnerable to the effects of
these distortions but have hitherto not received much attention in behavioral and cognitive
biases literature, despite constituting the backbone of the German economy.
First, the working paper introduces the general concept of cognitive biases – mental errors
caused by simplified information processing strategies (so-called heuristics) – and
describes three basic heuristics, which form the foundation for many biases:
representativeness, availability, and anchoring. Focusing on the availability heuristic,
which refers to the ‘short-cut’ of basing judgments on the most readily available
information, several specific cognitive biases and their implications for knowledge
generation and managerial decision making are discussed subsequently. Afterwards, this
working paper provides a number of arguments why SMEs might fall prey to these biases
more easily than larger companies. Finally, a set of basic steps to developing a tailored
counterstrategy is provided, in order to help companies reduce their vulnerability to these
distortions.

Prof. Dr. Harald Kupfer
Wissenschaftlicher Gesamtstudienleiter Nürnberg
FOM Hochschule für Oekonomie & Management
University of applied Sciences
Nürnberg, October 2012
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1

Introduction

Knowledge, and especially knowledge management, has been one of the 'hot' topics of
business literature and management attention in the past years.1 As a consequence, the
awareness for knowledge-related issues has increased considerably. However, despite
this increase in attention, the implications of certain unconscious effects, called cognitive
biases, on the generation of knowledge have largely been neglected by managers in
many companies.

1.1

Definition of Knowledge

First of all, it is important to briefly clarify what 'knowledge' actually means, and what it is
referred to in terms of this paper. For this purpose, one needs to understand the
fundamental differences and relations between data, information and knowledge.
Simply put, data represents just unprocessed and unorganized facts that are difficult to
understand without context, while information implies that one understands the
relationship between a given set of pieces of information and interprets the data.2 By
processing information, one can generate knowledge. However, to make this happen, it is
necessary to understand the patterns and implications that are inherent in this
information.3 Understanding this hierarchy4 of data, information, and knowledge – which
has originally been introduced by Ackoff5 and is also depicted in illustration 1 in the
following sub-chapter – is vital to properly grasp the concept of knowledge.

1.2

Distortions of Knowledge Generation

As outlined above, the generation of knowledge requires information to be processed.
However, when doing this, several distortions, of both conscious and unconscious nature,
can and do influence the process and output of the information processing activity, as
depicted by illustration 1:

1
2
3
4

5

For a comprehensive discussion of knowledge management see for instance Dalkir, K. (2011): passim.
See Faucher, J. / Everett, A. / Lawson, R. (2008): pp. 50-53.
See Jashapara, A. (2010): pp. 17-19.
This ‘traditional knowledge pyramid’, often referred to as ‘DIKW (Data, Information, Knowledge, and
Wisdom)-hierarchy‘, also includes – in addition to data, information and knowledge – wisdom as fourth
and top-most category of a pyramid. However, the concept of wisdom will not be covered further in this
paper.
See Ackoff, R. (1989): pp. 3-9 for the original discussion of the DIKW pyramid.
1
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Source: based on Faucher, J. / Everett, A. /Lawson, R. (2008): p. 55.
Illustration 1: The Knowledge Pyramid and two Types of Distortions

These distortions affect the quality of the knowledge generated and potentially influence
business decisions that are taken based on this knowledge. However, while conscious
distortions have been covered intensely in academic and managerial literature6, only few
authors have addressed unconscious distortions, especially cognitive biases, in this
specific business context so far.7
These cognitive biases have their origin in unconscious mental activities, and unfold
whenever information is processed. However, as the processing of information is a
prerequisite for the generation of knowledge, as discussed above, this means that
cognitive biases do affect the generation of knowledge in companies, and thus bias
managerial decision making that is based on this knowledge, without managers even
realizing it.
This influence of cognitive biases on knowledge generation and managerial decision
making is further analyzed and discussed within this article. After introducing the general
concept of cognitive biases and their underlying heuristics in chapter 2 and 3, a selection
of cognitive biases strongly related to knowledge generation and resulting from the
availability heuristic will be addressed in chapter 4. Chapter 5 will focus on their effects in
the business context and the resulting implications, and will illustrate why SMEs (small

6
7

Examples include the principal-agent theory or incentive system theories; see for instance Laffont, J. /
Martimort, D. (2002): passim or Ewert, R. / Wagenhofer, A. (2008): passim for further information.
Among those authors addressing cognitive biases in the business context, the focus is mainly on
behavioral aspects with regard to financial investments (so-called 'behavioral finance'), for example
Baker, K. / Nofsinger, J. (eds.) (2010): passim, or on a rather generic business perspective, for instance
Bazerman, M. / Moore, D. (2012): passim.
2
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and medium-sized enterprises) are particularly vulnerable to those biases. Chapter 6 will
subsequently outline how these companies can fight the biases' consequences and how
they could potentially reduce their vulnerability. Chapter 7 will finally provide a short
summary and conclusion.

3
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2

Cognitive Biases and Heuristics

2.1

Fundamentals of Heuristics and Biases

Cognitive biases stem from unconscious information processing activities which are
inherent in all human beings.8 They are predictable deviations from normative rationality9
that can be described as mental errors that are caused by simplified information
processing strategies applied by humans10, the so-called heuristics. These heuristics can
be seen as 'mental shortcuts' or 'rules of thumb', that "reduce the complex task of
assessing probabilities and predicting values to simpler judgmental operations"11. They
enable human beings to make inferences and predictions even in situations in which only
unreliable, incomplete, and non-predictive information is available.12
Research in the field of cognitive biases and their underlying heuristics was pioneered in
the 1970s and 1980s by Kahneman and Tversky, who discovered a set of interesting
heuristics that human beings apparently use frequently in their everyday life, and
developed theoretical approaches to understand and comprehend the limitations of
human judgment.13 Their research findings suggested that, in everyday life, people base
their judgments rather on heuristics than on objective, formal methods of analysis.14
However, despite heuristics being in general rather valid and helpful15, they are, under
certain conditions, producing highly biased outcomes.16, 17 This means that, for example in
a business context, relying on these heuristics – which happens fully unconsciously – can
lead to distorted assessments and systematic errors in knowledge-based managerial
judgments.18

2.2

Characteristics of Cognitive Biases

Piatelli-Palmarini has identified and summarized several common characteristics and
traits of cognitive biases: cognitive biases are

8
9
10
11
12
13
14
15
16
17
18

•

general (exist within all humans)

•

systematic (can be reliably reproduced)

•

directional (always bias towards one given direction)

•

specific (only found in specific problems)

See Serfas, S. (2011a): pp. 47-70 for a detailed discussion of heuristics and the resulting cognitive
biases, forming the basis for the theoretical considerations in this paper.
See Arnott, D. (2006): p. 59.
See Heuer, R. (1999): p. 111.
Tversky A. / Kahneman, D. (1982b): p. 3.
See Taylor, S. (1982): p. 191.
See Eysenck, M. (2011): pp. 343-383.
See Gerrig, R. / Zimbardo, P. (2008): p. 262.
For references on the validity and suitability of heuristics in many contexts, primarily in everyday life
situations, see for example Gigerenzer, G. (2008): passim.
See Tversky A. / Kahneman, D. (1982b): p. 3
For further references see for instance Gilovich, T. / Griffin, D. / Kahneman, D. (eds.) (2002): passim.
See Bazerman, M. (2006): p. 21.
4
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•

externally modulable (can be adjusted by experts to yield specific effects)

•

subjectively incorrigible up to a specific point (knowing them is not sufficient to
become immune against them)

•

independent of intelligence and education. 19

It is this combination of characteristics, which makes cognitive biases both powerful but
also potentially highly distortive with regard to knowledge generation.

To illustrate the persistence and tenacity of cognitive biases, Heuer describes an analogy
to optical illusions: "the error remains compelling even when one is fully aware of its
nature. Awareness of the bias, by itself, does not produce a more accurate perception.
Cognitive biases, therefore, are, exceedingly difficult to overcome".20 However, despite
this similarity in persistence, it is important to clarify that cognitive biases are by no means
due to physical, perceptual effects (which are the source of all optical illusions), but, as
described earlier, to unconscious information-processing-related mental activities and the
use of heuristics.21

19
20
21

See Piatelli-Palmarini, M. (1994): pp. 139-140.
Heuer, R. (1999): p. 112.
See Serfas, S. (2011b): p. 430.
5
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3

Basic Heuristics

As discussed, cognitive biases are due to the unconscious use of heuristics related to
information processing. Kahneman and Tversky have identified three basic heuristics that
form the base for a large number of resulting cognitive biases: the representative
heuristic, the availability heuristic and the anchoring and adjustment heuristic. These basic
heuristics will be addressed briefly one after the other in the following sub-chapters.22

3.1

Representativeness Heuristic

The representativeness heuristic unconsciously reinforces similarity or stereotypes as the
base for human judgments: "When you make judgments based on the representativeness
heuristic, you assume that if something has the characteristics considered typical of
members of a category, it is, in fact, a member of that category"23. Similarly, Tversky and
Kahneman constitute that the evaluation of probabilities is based on the extent of A being
representative of B, that means based on how much A resembles B.24
In the 'classic' research example, participants were asked to pick the most likely
profession for a (fictional) person, based on a short description: the person was described
as "very shy and withdrawn, invariably helpful, but with little interest in people, or in the
world of reality. A meek and tidy soul, he has a need for order and structure, and a
passion for detail"25; the choices regarding the person's profession included farmer,
salesman, airline pilot, librarian and physician. The results of the experiment – the majority
of the participants picked 'librarian' – showed that participants assessed the likelihood
purely based on the similarity of the person’s description to their own stereotypes of the
given professions. However, this constricted approach to probability judgments causes
serious errors, because rational judgments certainly have to take into account several
factors that are not accounted for by the degree of representativeness or similarity26, for
instance, the base-rate frequency, which is vital for proper probability evaluations, but is
usually neglected in the course of representativeness-based judgments.27

3.2

Availability Heuristic

The availability heuristic relies on the accessibility of information in one's memory as proxy
for frequency judgments. This ‘mental short-cut’ is based on the fact that, "in general,
instances of large classes are recalled better and faster than instances of less frequent
classes; that likely occurrences are easier to imagine than unlikely ones; and that the
associative connections between events are strengthened when the events frequently co22
23
24
25
26
27

See Tversky, A. / Kahneman, D. (1974): passim.
See Gerrig, R. / Zimbardo, P. (2008): p. 264.
See Tversky A. / Kahneman, D. (1982b): p. 4.
Kahneman, D. / Tversky, A. (1973): passim.
See Tversky A. / Kahneman, D. (1982b): p. 4.
In the above example, the fact that there are clearly more farmers or salesmen than librarians should be
included and considered in such a probability judgment.
6
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occur"28. Although the above assumptions might be valid in many cases, relying blindly on
the availability heuristic can produce systematic errors, because availability and
accessibility of information are influenced by many other factors compared to the
frequency or probability. For example, the recency or vividness of information both
influence the availability of this information in one’s memory, but not its ‘true’ probability.
This means that an event for which it is easier to recall instances – for example because it
recently occurred – will be more ‘available’ and thus appears as being more frequent and
more likely than an event with equal likelihood for which it is harder to recall exemplary
instances.29 This judgmental strategy based on the availability heuristic thus produces a
cognitive bias (the so-called 'ease of recall' bias30) which leads to a distorted judgment
and a potentially wrong decision.

3.3

Anchoring and Adjustment Heuristic

The anchoring and adjustment heuristic describes a typical strategy of making estimates:
starting from a specific initial value – the anchor – and adjusting this value upward or
downward to arrive at the final answer.31 However, this approach leads to systematic
errors, because, due to cognitive biases, people who unconsciously apply the anchoring
and adjustment heuristic frequently do not make sufficient adjustments to their initial
anchors.32 This means that for exactly the same question or estimation task, starting from
different initial (anchor) values results in different final estimates, with the final estimates
being skewed towards the respective initial value; the judgments are ‘anchored’ too much
to the original guess.33 Extensive research has illustrated the existence and persistence of
anchoring and adjustment-based biases under various conditions34, including professional
business contexts.35
The above introduction has very briefly illustrated the existence and the functioning of
cognitive biases and pointed out that these biases unconsciously influence the way how
information is processed. Taking into account that information processing is one of the key
aspects of knowledge generation and other knowledge-related activities in general, as
pointed out earlier, one could conclude that cognitive biases might also influence
knowledge generation and related activities in companies. This hypothesis will be further
advanced and discussed in the following chapters of this paper, with a focus on the

28
29
30
31
32
33
34
35

Tversky, A. / Kahneman, D. (1982a): p. 163.
See Bazerman, M. (2006): pp. 18-19.
This specific bias will be addressed in more detail in chapter 4.1.
See Tversky, A. / Kahneman, D. (1982b): p. 14.
See Das, T. / Teng, B. (1999): p. 760.
See Gerrig, R. / Zimbardo, P. (2008): p. 265.
For an extensive list of anchoring-related research examples see for instance Mussweiler, T. / Englich, B.
/ Strack, F. (2004): pp. 185-186.
See for example Joyce, E. / Biddle, G. (1981): passim for early empirical evidence of the anchoring effect
being present among practicing auditors of international accounting firms and Serfas, S. (2011a): pp. 186187 for a series of recent experiments demonstrating anchoring effects among professionally experienced
post-graduate students.
7
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availability heuristic and on a set of cognitive biases that derive from this basic judgmental
heuristic.

8
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4

Biases resulting from the Availability Heuristic

Having already introduced the general concept underlying the availability heuristic, this
section will now examine in more depth three specific cognitive biases that directly
emanate from the availability heuristic (the 'ease of recall', 'effectiveness of a search set'
and 'presumed associations' biases) and one bias that is very closely linked to its usage
(the 'confirmation trap' bias).36
The availability heuristic has explicitly been chosen due to its nature and its close
relationship to knowledge generation and knowledge-related activities in a business
context, as the strategy of searching for 'available' information as judgmental proxy
requires that information, and the resulting knowledge, has already been generated or will
be generated in the process.
However, before addressing a selection of cognitive biases resulting from the availability
heuristic, it is important to note that people can, in the absence of 'triggers' that initiate
cognitive biases, in general assess availability accurately.37 This underlines that cognitive
biases are not coincidental effects caused by a general inability to assess availability,38
but that they are actually rather systematic biases.

4.1

Ease of Recall

The 'ease of recall' bias states that many judgments which are based on availability are
systematically distorted due to the vividness and recency of information, but also due to its
salience or familiarity.39 Bazerman illustrates this bias through an experiment, asking
participants to rank and estimate the causes of death (and their respective numbers) in
the U.S. between 1990 and 2000.40 Presented options include, among several others,
'motor vehicle accidents' and 'poor diet and physical inactivity'. Most participants estimate
that the number of deaths due to motor vehicle accidents is much higher than the number
of deaths caused by poor diet and physical inactivity. However, the latter is in fact nearly
10 times higher than the former.41 The reason why the ‘ease of recall’ bias unfolds here is
that examples of lethal motor vehicle accidents are much more available than deaths
caused by poor diet or physical inactivity, because vivid stories about car accidents in the
media increase availability and heavily bias the perceived frequency of such events.
36

37
38

39
40
41

There is no common, universal terminology with regard to the names of cognitive biases; therefore, they
often vary between different authors. The terminology for the four biases discussed in this chapter follows
primarily the discussion in Serfas, S. (2011a): pp. 53-59, which also forms the base for the theoretical
considerations.
See for example Tversky, A. / Kahneman, D. (1982a): pp. 165-166 for respective empirical research.
If availability was the perfect proxy for probability, then distortions could only arise from a wrong judgment
of availability, not from the method itself of using availability as proxy; however, as the judgments of
availability themselves seem to be accurate (see previous footnote), the existence of distortions indicates
that the method of using availability as a proxy for probability might be flawed.
For additional information and further examples with regard to this cognitive bias see for instance Reber,
R. (2004): passim.
See Bazerman, M. (2006): p. 18.
For empirical evidence of actual death causes in the year 2000 in the United States of America see
Mokdad, A. / Marks, J. / Stroup, D. et al. (2004): p. 1240.
9
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Moreover, availability is also influenced by other factors than the vividness of individual
events: Tversky and Kahneman demonstrated that more recent occurrences of an event
are likely to be relatively more available than earlier instances of a similar event.42 In
addition, personal values and beliefs strengthen prejudices that increase the availability of
particular evidence by increasing the relevance and strength that one attributes to it, and
thus distort the judgmental process.43 The result of these effects is that availability-based
judgments are systematically biased, which potentially induces wrong decisions.

4.2

Effectiveness of a Search Set

The 'effectiveness of a search set' bias claims that the way how one's memory is
structured and how information is retrieved from or stored in one's memory considerably
influences the availability of information.44 This induces biased probability judgments,
because the probability itself is not affected by different ways of structuring and storing
information, but availability is. In addition to this issue regarding the storage of information
in one's memory, distortions can also be initiated by a different retrieval of information
from one's memory. Retrieval activities and results are for instance influenced by the
effectiveness of the search strategy.45 This means that, depending on the way one
searches for information, one finds particular informational pieces quicker or easier than
others – meaning that they are more available than others – which can in consequence
lead to distorted judgments.
Furthermore, this bias can also occur if only selected pieces of information are retrieved
from one’s memory, for instance if someone focuses strongly on a particular perspective
(or takes an egocentric position) and thus selectively retrieves information. In essence, the
existence of the 'effectiveness of a search set' bias means that availability-based
judgments can be inaccurate due to human memory processes, including both storage
and/or retrieval of information.46 Given that both storage and retrieval are typical activities
of information processing and thus knowledge generation, it is highly likely that the latter is
vulnerable to being considerably distorted, potentially leading to highly detrimental
consequences.

4.3

Presumed Associations

The 'presumed associations' bias, also known as 'illusory correlation', describes the
tendency to overestimate the probability that two events co-occur, based on the number
and availability of similar examples or associations that can easily be recalled or
42
43
44

45
46

See Tversky, A. / Kahneman, D. (1982b): p. 11.
See Taylor, S. (1982): p. 192.
This memory-structure-related bias was initially observed and analyzed by Tversky/Kahneman via
experimental research with simple word construction tasks and word/letter frequency estimation tests; for
details see Tversky, A. / Kahneman, D. (1983): passim.
See Tversky, A. / Kahneman, D. (1982b): p. 12.
See Gerrig, R. / Zimbardo, P. (2008): p. 263.
10
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imagined.47 This is the case because, by applying heuristics and thus taking mental
shortcuts, most people do unconsciously violate basic rules of probability calculation.
When assessing for example the association between event A and event B, most people
typically try to recall (or imagine) situations where A and B happened at the same time (or
where they could co-occur). Their judgment is then based on the availability (or plausibility
for imagined co-occurrences) and the number of those instances. However, proper
analysis would require examining all four possible combinations of (non-) occurrences of
events A and B48 and making a judgment based on their relative frequencies, which is of
course less intuitive and more complex and time-consuming. Taking this 'shortcut' by
unconsciously applying the availability heuristic can therefore lead to systematic
misjudgments of co-occurrence probabilities.
Based on various empirical evidence49, Bazerman concludes that "when the probability of
two events co-occurring is judged by the availability of perceived co-occurring instances in
our minds, we usually assign an inappropriately high probability that the two events will
co-occur again"50. Similarly, the risks attributed to a given venture are potentially
considerably underestimated if certain possible threats are hard to imagine or just do not
come to mind.51 As a consequence, the effect of the 'presumed associations' bias might
lure people into drawing skewed conclusions, underevaluating involved risks and taking
potentially wrong decisions.

4.4

Confirmation Trap

The 'confirmation trap' bias describes the tendency of people to seek preferably
confirmatory information and neglect to search sufficiently for disconfirming evidence. The
reason for this behavior lies deep in every human being, because humans are naturally
verifiers rather than falsifiers52, despite the fact that, particularly in a knowledge-related
business context, searching actively for challenging or disconfirming pieces of evidence
will often provide the most impactful insights.53 Several research experiments have
fortified this claim and documented that "potentially confirmatory evidence is apt to be
taken at face value while potentially disconfirmatory evidence is subject to highly critical
and skeptical scrutiny"54. When this highly selective and skewed perception and treatment
of information is combined with the availability heuristic, as it unconsciously is in many
situations, for example when processing information to generate knowledge, the results
will be systematically and heavily distorted.

47
48
49
50
51
52
53
54

See Serfas, S. (2011a): pp. 58-59.
The four possible combinations of (non-) occurrences of events A and B are: 'A and B', 'A and not B', 'B
and not A' and 'not A and not B'.
See for instance Fiedler, K. (2004): passim for a set of examples of research in this area.
Bazerman, M. (2006): p. 21.
See Tversky, A. / Kahneman, D. (1982b): p. 13.
See Piatelli-Palmarini, M. (1994): p. 123.
See Bazerman, M. (2006): p. 36.
Ross, L. / Anderson, C. (1982): p. 149.
11
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These four exemplary cognitive biases illustrate very well the potential, detrimental impact
on decision making processes in general, and information-processing-based knowledge
generation in particular. Although 'classical' research and the majority of literature on
cognitive biases mainly focuses on everyday life situations55, the four biases described
above – and many more – also exist in various business-related contexts and can be
highly harmful for SMEs, as the following chapter will illustrate.

55

For recent literature and examples with focus on everyday applications of cognitive biases see for
instance Kahneman, D. (2012): passim and Ariely, D. (2011): passim.
12
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5
5.1

Effects of Cognitive Biases in SMEs
Cognitive Biases in the Business Context

There is a wide range of examples where cognitive biases are present in the general
business context. In some cases, their effects are even intentionally provoked, especially
in marketing: commercials, for instance, build on the effects of the availability heuristic, in
particular of the ‘ease of recall’ bias, to actively influence purchasing decisions. However,
in most cases, cognitive biases unknowingly influence managerial decision making in a
broad range of disciplines and functions.56
Examples for the potential influence of cognitive biases include the distortive effects of the
'presumed associations' bias on generating knowledge for probabilistic evaluations of
competitors' actions and reactions or for the evaluation of different scenario alternatives.
For instance, if it is hard to imagine reasonable scenarios for a particular event to unfold,
or even none comes to mind, then this event is deemed to be impossible or at least highly
improbable. Contrarily, if many potential scenarios come to mind, the same base event
appears considerably more likely.57 Other examples for the distortive impact of cognitive
biases are the influences of the 'confirmation trap' bias and the 'ease of recall' bias when
generating and evaluating strategic business options or gathering knowledge for the
preparation of an investment opportunity business case.
These simple examples illustrate that cognitive biases in general, and those resulting from
the availability heuristic in particular, can very well play an important role in a business
context and influence managerial decision making. This is especially the case for all
activities related to knowledge generation, because these activities require the processing
of information, as pointed out earlier, which in turn forms the toehold for the emergence of
cognitive biases.58
The above examples have very briefly illustrated that cognitive biases can be highly
relevant in a general business context, across a large variety of functions and in many
different contexts. Nevertheless, their existence and effects are often underestimated in
many enterprises, and only few managers are fully aware of their potential influence and
magnitude. Given the fact that small and medium-sized companies form the ‘backbone’ of
the German economy59, and the resulting high importance of these companies for the

56

57
58

59

See for instance Serfas, S. (2011a): p. 95-116 for several examples of cognitive biases in the general
business context, ranging from marketing and finance to human resource management, as well as for
financial and capital investments.
See Tversky, A. / Kahneman, D. (1982a): p. 177.
Hilbert, M. (2012): passim, also points towards mathematical models of noise processing potentially being
present during information processing activities, which could further amplify the magnitude of cognitive
biases related to knowledge generation.
Based on data from the German institute for medium-sized businesses, IfM, in Bonn and the Federal
Statistical Office, Günterberg, B. (2012): p. 5 highlights that more than 99 % of German companies are
SMEs, representing about 55 % of jobs subject to social insurance contribution.
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economic development, the following sub-chapter will discuss the relevance of cognitive
biases in the specific context of SMEs60.

5.2

Relevance of Cognitive Biases in the Context of SMEs

With regard to SMEs, the hypothesis is that the relevance of cognitive biases is higher
compared to larger companies, as the level of awareness is even lower than in large
enterprises, and that SMEs are thus slightly more vulnerable to the effects of cognitive
biases. Potential reasons include differences in the academic background and education
of top-level and mid-level managers, differing organizational setups and lower availability
of dedicated resources. The following paragraphs will elaborate these aspects and also
briefly touch on two counterarguments regarding this hypothesis, and finally provide a
short summarizing conclusion at the end.

One explanation for a potentially lower awareness level and a higher vulnerability of SMEs
could be found in the academic background and education of top-level and especially midlevel managers of small and medium-sized companies. In contrast to many large multinational companies, where at least some top-level and mid-level managers might have
encountered similar distortive effects in classes like behavioral finance or business
psychology during an MBA or other post-graduate studies, the proportion of mid-level
managers in SMEs who have attended such academic courses is usually considerably
lower. In fact, among large enterprises, the relative share of companies with employees
holding a master degree is more than threefold higher than among SMEs.61 Furthermore,
post-graduates with a master degree are more likely to join large companies than SMEs.62
As a consequence, relatively more managers in SMEs have potentially not or not
sufficiently been 'made aware' of this type of challenge throughout their (academic)
education, compared to managers in larger companies, and are thus not aware that their
company in general, and any knowledge generation activities in particular, might be
affected by the described cognitive biases.
In addition to a lower level of awareness among managers, the vulnerability of SMEs with
regard to cognitive biases could also be higher due to differences in the organizational
setup and less resources available for and dedicated to knowledge management as well
as information gathering and research activities, both from a financial and a human

60

61

62

For this paper, the SME definition of the European Commission is used, as detailed for instance in
Günterberg, B. (2012): p. 175: less than 250 employees and either annual revenues of max. 50 million
euros or balance sheet sum of max 43 million euros. However, the discussions and findings in this paper
are also applicable for most other definitions of SMEs.
See Statista / IW Köln (2011): while 48 % of large German companies (at least 250 employees) employ
holders of a master degree, only 14 % (companies with 50 to 249 employees) respectively 7 %
(companies with less than 50 employees) of SMEs employ holders of a master degree.
See for example HSG Universität St. Gallen (2011): passim. About two thirds of their master graduates
join large companies (at least 250 employees) and one third joins SMEs (less than 250 employees).
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resources perspective.63 For instance, SMEs are less likely to have dedicated information
and knowledge generation groups, compared to larger companies, or to collect, store and
process a wide range of relevant business and economic data centrally in a standardized
way, as small and medium-sized companies seem to be falling behind large enterprises
with regard to developing knowledge management practices.64 As a consequence, for
example when preparing an investment proposal business case, the person in charge
would have to gather the data from various sources himself or herself; these activities
potentially give the 'confirmation trap' bias a higher chance to unfold.65 As pointed out
earlier, the ‘confirmation trap’ bias describes the tendency of people to seek preferably
confirmatory information and neglect to search sufficiently for disconfirming evidence. This
could eventually lead to a biased selection of information used for the preparation of the
business case proposal, if the person unconsciously looks preferably for information
confirming his or her initial opinion regarding the proposed investment. Furthermore, the
data and assumptions underlying such investment business cases – for example future
inflation, expected growth rates of a country's economy or product penetration
percentages in a specific market, fundamental risk assumptions, etc. – could differ within
the company; this could for instance be caused by different 'anchors' and insufficient
'adjustments' which lead to deviating estimates of core input figures, or it could occur if
differences in recency or vividness of specific risks encountered personally lead to an
'ease of recall' bias when it comes to listing the most important risks to be addressed for a
given project.
In addition, the existence of informational economies of scale could be to the
disadvantage of SMEs compared to larger companies. Moreover, if less money and time
are – or should be – spent to generate (additional) knowledge, one is potentially more
open for quick solutions, which also increases the vulnerability for biases based on the
availability heuristic. Furthermore, in many SMEs, managers usually prepare investment
proposals in addition to their normal 'line management responsibilities', so he or she
cannot focus all of his or her attention and time completely on the business case
evaluation. As a consequence of the resulting time constraints, he or she is – consciously
or unconsciously – potentially more susceptible to the mental shortcuts of the availability
heuristic66 and the resulting cognitive biases.
Moreover, in the specific case of very-large-scale investments, that means investments of
a certain critical size that many small and medium-sized companies only conduct once or
twice in a decade, or even have never done before, SMEs might also have less related
experience and options for comparison, both from a managerial but also from an
organizational perspective. This lower experience and the shortage of initially available
63

64
65
66

See for instance Herrmann, T. / Brandt-Herrmann, G. / Jahnke, I. (2007): p. 136, who constitute that the
introduction of knowledge management systems is a significant challenge in SMEs due to limited
resources. This constraint is considerably less relevant for large companies with more resources
dedicated to knowledge-related activities.
See Evangelista, P. / Esposito, E. / Lauro, V. et al. (2010): p. 33.
See Serfas, S. (2011a): pp. 113-114.
Or other heuristics and cognitive biases.
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data might favor the emergence of several cognitive biases, including those stemming
from the availability heuristic.67
On the other hand, there are also counter-arguments indicating that specific types of
cognitive biases might be nor more, or even less, relevant for SMEs compared to large
companies. In particular, small and medium-sized companies seem to be less vulnerable
to specific cognitive biases related to portfolio diversification and to the degree of informal,
intra-company information and knowledge flow.
Many SMEs are specialized in a particular market niche, often with little or no intention or
incentive to diversify into other, unrelated markets. Accordingly, these companies are less
susceptible to specific cognitive biases that unfold primarily when moving into new
markets, for instance availability-induced distortions and portfolio-related biases in the
process of expanding the product line-up. In contrast, large companies tend to diversify
more often than SMEs68, and are therefore, on average, more vulnerable with regard to
these specific types of cognitive biases.
Furthermore, flatter hierarchies and a broader set of responsibilities of top- and mid-level
managers in SMEs foster more communication between employees and improve the
informal, intra-company information and knowledge flow; contrarily, with increasing
organizational size, the internal flow of information and knowledge decreases
considerably.69 In consequence, the probability of occurrence of specific cognitive biases
due to constrained information flow – for instance the earlier described example of
differing assumptions about particular business or economic input factors for investment
proposals or forecasts – is lower for SMEs, and the likelihood of spotting such distorted
judgments is increased.

Summing up, the above discussion illustrates that cognitive biases resulting from the
availability heuristic are likely to influence the results of managerial judgment and decision
making in SMEs. On the one hand, SMEs seem to be less aware of and thus more
susceptible to some cognitive biases compared to large companies, for instance due to
differences in the academic background and education of top-level and mid-level
managers, differing organizational setups and lower availability of dedicated resources.
On the other hand, SMEs seem to be less vulnerable to specific cognitive biases related
to portfolio diversification and to the degree of informal, intra-company information and
knowledge flows. However, in total, the relevance of cognitive biases in general seems to
be somewhat higher for SMEs compared to larger companies. As a consequence, SMEs
67

68
69

Prima facie, it might seem to be counterintuitive that biases based on the availability heuristic can emerge
in a situation of no or low experience, as it seems that there would not be any or much information
available to be retrieved or processed. However, Tversky, A. / Kahneman , D. (1982a) demonstrated on
page 164 that it is not necessary to actually retrieve existing information in order to assess availability; it is
in fact absolutely sufficient to assess how easy these retrieval or construction operations could be done,
in order to judge availability and thus fall into the traps of cognitive biases.
See Wagner, J. (2008): pp. 8-9.
See Serenko, A. / Bontis, N. / Hardie, T. (2007): pp. 619-620.
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that are subject to cognitive biases and their negative economic effects must find ways to
address their consequences. These will be discussed briefly in the following chapter.
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6
6.1

Addressing the Consequences of Cognitive Biases in SMEs
General Considerations

As the previous chapter highlighted, SMEs are very likely to be subject to the detrimental
effects of cognitive biases. Unfortunately, no simple universally applicable solution or tool
that can fully and easily cure this problem has been found so far. Furthermore, it is nearly
impossible to make the effects of those biases disappear completely, because the reason
for their existence lies in the human nature, that means in the employees and managers
themselves. As a consequence, companies must at least look for ways to reduce the
detrimental effects caused by unconscious cognitive biases and minimize their harm.
The first and thus most important step in at least reducing the negative consequences of
cognitive biases on business decisions is to be aware of them. Only if one is aware that
one – and one's decisions – might be subject to certain unconscious biases, then one can
start to find ways to reduce their consequences. Also, being aware of and being informed
about particular judgmental heuristics could potentially help to avoid specific errors.70
However, this only holds for very simple cognitive biases, for instance the so-called
‘gambler fallacy’, a cognitive bias provoked by statistical misbelieves.71 For the majority of
cognitive biases, though, just being aware of their existence does not stop one from falling
into the biases' traps.72 Instead, a company needs to develop concrete strategies and take
explicit actions to reduce its vulnerability.

6.2

Developing a Counterstrategy

As pointed out above, developing a counterstrategy is vital to reduce a SME’s exposure to
cognitive biases. However, in order to be taken seriously within the organization, it is very
important that such a debiasing strategy is initiated and backed by the top-level
management. Having in place this prerequisite, the key to developing a counterstrategy73
is to locate the potential 'danger zones' within the company, that means to identify where
the effects of cognitive biases might appear most frequently and/or with the strongest
negative effects, and then focus on those areas. Typical examples of potential ‘danger
zones’ could include all types of activities related to knowledge generation and all contexts
where the preparation of a business case is involved, for instance judgments with regard
to investments in a new plant or the expansion of existing production facilities, the
development of new products or services, the analysis of new business areas, the
generation and analysis of future strategies, etc. However, all other areas of a business
70
71

72

73

See Gerrig, R. /. Zimbardo, P. (2008): p. 263.
The ‘gambler’s fallacy’ refers to the false belief that past events (for example having had 3 times ‘red’ in a
row in a roulette game) do influence independent future events (for example the probability of getting
another ‘red’ in the next spin – which is in fact not at all influenced by previous spins at all).
Various research, for instance by Tversky/Kahneman, demonstrated that neither explicitly telling
participants that they might be subject to unconscious distortions nor introducing payoffs for accuracy do
actually eliminate those biases. See Tversky, A. / Kahneman, D. (1974): passim.
See Serfas, S. (2011a): pp. 203-209 for a detailed discussion of counterstrategies in general and the
cornerstones of the described framework in particular.
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and the related processes could also be effected, for instance risk management – for
example defining and analyzing the potentially most important individual risks for specific
actions or the company as a whole – or human resources, for instance hiring new
members of staff or promoting employees74.

Source: Serfas, S. (2011a): p. 204.
Illustration 2: Developing a Counterstrategy

As depicted in illustration 2 above, the next step once the company-specific 'danger
zones' are identified is to make the potentially affected employees and managers aware
that and how they might be subject to cognitive biases. Subsequently, specific trainings or
workshops have to be provided that focus strongly on the specific case, duties and
working environment of each potentially affected person and that increase the employees'
abilities to spot and cope with cognitive biases and their effects. In addition, building
dedicated expertise and acquiring experience can help to become more resistant against
simple forms of particular cognitive biases. Furthermore, where appropriate, a company
needs to support its members of staff by providing them with the necessary equipment, for
example statistical techniques and tools like Monte Carlo75 simulations, to address some
of the cognitive traps. However, one should be aware that considerable time, effort and

74

75

If the focus in the process of hiring or promoting employees is too much on 'gut feeling' from a single
interview and does not sufficiently take into account fundamental data or track records, the likelihood of
biases increases. In this case, the representativeness heuristic often plays an important role, for example
as managers might unconsciously compare an applicant’s traits with perceived 'representative traits' of
other successful or unsuccessful employees, thus relying too much on a purely perceived, but not
statistically backed, correlation.
The term ‘Monte Carlo’ refers to a set of advanced statistical methods used for simulation purposes.
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courage are necessary "to move from relying on faulty intuition to carefully assessing data
and using statistical techniques"76.
Furthermore, the above actions have to be supplemented and accompanied, wherever
necessary, by organizational, process-related, and cultural changes. For example, all
employees should be encouraged to seek and discuss disconfirmatory information in the
same way as supportive information to fight the ‘confirmation trap’ bias. To achieve this,
the company has to facilitate an organizational environment that encourages and rewards
critical thinking, for instance by routinely considering a set of plausible hypotheses instead
of relying just on the first credible hypothesis.77 In addition, the introduction of a four-eyesprinciple for specific sets of decisions could help to reduce biases. Regarding the earlier
example of investment proposals, potential changes could be the introduction of clear
written guidelines and requirements for the preparation and evaluation of such proposals,
institutionalized investment control procedures, and the creation of a standardized, central
investment proposal database, ideally with a shared data base and knowledge pool.

Having taken all these actions – that means having identified the 'danger zones', having
sensitized and trained the affected employees and having conducted the necessary
changes in the organization – will almost certainly not ensure that cognitive biases will be
fully eliminated, but it will help SMEs to drastically reduce their negative effects, which
have previously often not even been known, and improves their quality of managerial
decision making by debiasing the generation of knowledge.

76
77

Bazerman, M. (2006): p. 190.
See Heuer, R. (1999): p. xxiv.
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7

Conclusion

In order to generate knowledge in a company, for example for the preparation and
evaluation of an investment proposal business case, information has to be processed.
However, many companies are not aware of the fact that this processing of information
can be subject to the detrimental effects of several unconscious distortions, called
cognitive biases, which are inherent in every human being. They originate from the
unconscious use of mental 'shortcuts', called heuristics, and can systematically bias
judgment and decision making in companies in a large variety of contexts. Being often
slightly less aware of cognitive biases and their effects than large companies are, SMEs
are prone to potential negative consequences. Resource constraints, both financially and
personnel-related, further increase the likelihood of SMEs of falling prey to cognitive
biases, especially those stemming from the availability heuristic. As a consequence,
SMEs have to develop concrete strategies to address these distortions and to reduce the
detrimental impact on business judgments in general and the generation of knowledge in
particular. Potential actions include, for instance, identifying the most vulnerable areas,
raising awareness and training the potentially affected employees, as well as conducting
necessary organizational, process-related and cultural changes in the organization.
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