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Human cognitive limitations affect strategic decision-making. One of such
effects is emergence of cognitive biases, deviations from rationality in
judgment. These biases can negatively influence an organisation's capability
to capture and utilize new ideas, thus inhibiting innovation. Researchers
have documented different strategies for mitigating cognitive biases —and
many of them overlap with the ones emphasised in design thinking.
However, research so far does not offer any specific “recipes” for mitigation
of cognitive biases. This paper links together research on challenges of
strategic decision-making, cognitive biases and design thinking. The paper
investigates the effects of applying design-thinking tool in collaborative
sensemaking stage, within a small business team, aiming to mitigate
confirmation bias. The study indicated that newly introduced design-
thinking tools did not have the expected positive influence on decision-
making. The research contributes to the field by developing a new
framework on how to identify and mitigate confirmation bias in strategic
decision-making.
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Introduction

Decision-making is a cognitive process where one selects a satisfactory solution among
several alternative possibilities. Strategic decision-making is the process by which top-
management in companies (individuals or groups of people) make the most fundamental
decisions (Das, 1999; Mintzberg & Waters, 1982). Individual subjective factors influence
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environmental and organisational perceptions and subsequently, strategy formulation
(Anderson & Paine, 1975). Strategic decision processes are characterized by novelty,
complexity and open-endedness, and lack of structure (Mintzberg, 1976; Mason & Mitroff,
1981). Decision makers usually begin with little comprehension of the situation and then
deepen their understanding while working with the challenge. These challenges are often
“wicked problems” (Churchman, 1967), which are also studied in design research (Dorst,
2015). To simplify these “wicked problems”, decision makers can rely on judgmental rules,
or heuristics (Schwenk, 1984; Levy, 1994; von Krogh & Roos, 1996; Das, 1999). Sometimes
these “rules of thumb” could be necessary and useful, but they can also lead to
emergence of cognitive biases — systematic patterns of deviation from norm or rationality
in judgment (Kahneman & Tversky, 1979; Kahneman, 1982; Haselton, 2005; Kahneman,
Lovallo, & Sibony, 2011).

Researchers have documented different strategies for mitigating cognitive biases — many
of these overlap with those emphasised in design thinking (Liedtka, 2014; McCollough,
Denmark, & Harker, 2013; Dorst, 2015). For instance, in their review, Liedtka et al. (2014)
discuss influences of tools like ethnography, visualisation, team collaboration, prototyping
on projection, ego-centric empathy, focusing illusion, confirmation and availability biases.
Some potential methods for mitigation of biases include increase of accuracy motivation
(Hart et al., 2009). These are methods of self-awareness and self-assessment that are
referred to as the two-system models of reasoning. However, research so far does not
offer any specific “recipes” for mitigating cognitive biases. Indeed, in design-thinking,
research and practices addressing “wicked problems” utilise the process of abductive
reasoning, a creative inference that involves integration and justification of ideas to
develop new knowledge that is important at the discovery stage of scientific hypothesis
formation and testing (Walton, 2014). Furthermore, designers use “framing” as one of the
key problem-solving processes through which they can conceive new approaches to
problem situations (Dorst, 2015; Whitbeck, 1998). Investigation into how design-thinking
methods could help manage biases has the potential to contribute to this field of study.

In this paper, we link together the challenges of strategic decision-making and cognitive
biases with design-thinking research, beginning to build a basis for managers to effectively
utilise design thinking to improve organizational decision-making. This could help
managers to cognitively legitimise (Birkinshaw, 2008; Suchman, 1995) and support
integration of the design thinking mindset and its approaches and tools within
organisations (Schmiedgen et al., 2015). This can improve, for instance, organisational
working culture (e.g., working in teams), and clarify design thinking’s utility as a method
for improving organisational decision-making processes and outcomes. Specifically, the
paper investigates the effect of design-thinking tool on confirmation bias in the
sensemaking stage within small business team.

The research question asks:

Can confirmation bias be identified, categorized and mitigated with

the help of design thinking in the collaborative sensemaking stage of

strategic decision-making?
To answer the question, we will first introduce the key concepts connected to the chosen
topic and review the literature on bias mitigation in business and design. Then we will



show through a pilot study in a small business team how confirmation bias was identified
and targeted.

This research indicated that there is a potential for emergence of confirmation bias in
strategic decision-making. Moreover, it was observed that newly introduced design-
thinking tools did not have the expected positive influence on strategic decision-making,
though the use of the tools was seen to be beneficial. The intervention was only short-
term, and to achieve the long-lasting effect, one needs to work more with the mindset to
change approaches for tackling strategic issues. Thus, there is a potential that if these
tools are to be applied for a longer period of time, there likely could be a positive change
in decision-making process. The research contribution is the new framework on how to
identify and mitigate confirmation bias in strategic decision-making. It can be used further
by researchers, as well as by managers in preparation of decision-making sessions.

Strategic decision-making and collaborative sensemaking

Strategic decisions reflect the inner corporate context (psychological, structural, cultural
and political factors) and the outer context (for instance, competitive factors) (Pettigrew,
1992) and interaction with external environment (Ginsberg, 1988). They differ from
routine decisions because they are mostly unstructured, as decision maker should utilise
judgement, evaluation and insights when dealing with the challenge (Stahl & Grigsby,
1992). Strategic decisions usually involve a large proportion of corporate resources, as
well as risk and trade-offs, they are difficult to assess in terms of performance; they are
political, and rarely have one best solution (Wilson, 2003). It is essential that decision
makers choose an optimal strategy when they face risk and uncertainty. Such frequently
used management science techniques as linear programming, integer programming,
network models, and simulation are used to improve decision-making. However, decision-
makers have both limited capabilities for assessing consequences and a limited period of
time for making decisions (Jones, 1999), as well as comprehensive information is not
available for them (Liedtka & Ogilvie, 2011).

Strategic decision-making in organisations implies both individual sensemaking and
collaborative sensemaking — communication of information, shared understanding, and
interpretation of other’s interactions with information which helps to overcome individual
limitations (de Terssac, 1996; Dervin, 2003; Paul, 2010) of decision makers. It is important
for improving decisions through better information acquisition, different perspectives and
options, perception, and consensus formation (Weick, 1995).

Confirmation bias in strategic decision-making

Biases are widely acknowledged in decision-making. For example, Bazerman (1994)
discusses 13 types of cognitive biases occurring in managerial decision-making. Strategy
scholars also identify several biases that could occur in strategic decision processes. For
instance, Schwenk (1984, 1995) identifies 11 cognitive biases, including confirmation bias,
single outcome calculation, illusion of control, etc. He then classifies and maps these
biases onto the three specific decision stages (i.e. goal formulation, alternative generation
and alternative selection). According to Barnes (1984), five biases occur among managers
and strategic planners: availability, hindsight, misunderstanding the sampling process,
judgments of correlation and causality, and representativeness. According to Liedtka
(2014), during design-thinking process several biases occur that can affect decision-



making, including confirmation, projection, egocentric empathy, focusing illusion, and
hot/cold gap biases.

One type of cognitive bias appears when people tend to defend their attitudes, beliefs,
and behaviors from challenges (e.g., Festinger, 1957; Olson & Stone, 2005). Selectivity of
this type has often been called a congeniality bias (e.g., Eagly & Chaiken, 1993, 1998,
2005), positive hypothesis testing (Klayman & Ha, 1987), confirmatory (e.g. Rabin &
Schrag, 1999) or confirmation bias (e.g., Jonas, 2001). Confirmation bias is the human
tendencies to search for, collect, interpret, analyse and/or recall information in a way that
confirms one’s prior beliefs or wishes (Jorgensen & Papatheocharous, 2015).

Confirmation bias emergence is closely linked to the selective exposure to information.
Hart et al. (2009) name the following motivational forces behind exposure decisions:
defense motivation and accuracy motivation (Chaiken, Wood, & Eagly, 1996; Eagly, Chen,
Chaiken, & Shaw-Barnes, 1999; Johnson & Eagly, 1989; Prislin & Wood, 2005; Wyer &
Albarracin, 2005; Baumeister, 2005). People tend to believe in the accuracy of their views
(defense motivation) because it gives them psychological stability and personal validation,
but also cross-check their views with external reality (accuracy motivation), because they
need accurate perceptions of the world around them. Current evidence shows, however,
that people are almost two times more likely to select information, confirming, rather that
disconfirming, their pre-existing beliefs (Hart et al., 2009).

Attributes of defense motivation such as commitment, value relevance, confidence, and
challenge or support, closed-mindedness increase the selection of confirming information.
On the contrary, information utility and open-mindedness lead to increase of accuracy
motivation and therefore, mitigation of confirmation bias (Hart et al., 2009).

Past research has examined whether confirmation biases emerge at different information
processing stages, like exposure, interpretation, and memory. However, so far meta-
analysis has been conducted solely on emergence of confirmation biases at exposure and
memory stages of information processing (Das, 1999), and there is not much information
and research found about the emergence of confirmation bias at information
interpretation stage (Bargh, 1999; Bruner, 1957; Darley & Gross, 1983; Duncan, 1976;
Hastorf & Cantril, 1954; Lord, Ross, & Lepper, 1979), which in this paper is also referred to
as sensemaking stage.

In a business context, there is also not much research done on biases. Some existing
studies explore how managers systematically ignore disconfirming information and seek
information that confirms their initial values and views and thus are prone to confirmation
bias (Hogarth, 1987; Schwenk, 1988). Managers have a tendency to see the sources of
confirming information more trustworthy than sources of disconfirming information
(Schwenk, 1984). Biases also impact investment decisions and strategies (Verma, 2016).
Belief revisions in auditors and search for evidence have also been connected to
confirmation bias (McMillan, 1993), and professionals have a tendency to sell winning
stocks too quickly and hold on to losing stocks too long (Shefrin and Statman, 1985). There
has also been research (Krieger & Fiske, 2006) on unintentional discrimination in hiring
and promotion practices. Confirmation bias affects due diligence in business contexts
(Benoliel, 2015), justification of the deal when top-management “falls in love” with it
(Aiello & Watkins, 2000) and builds optimistic assumptions (Eccles et al., 1999). Kahneman
et al. (2011) also refer to the effects of confirmation bias and the tendency to minimise



the risks and costs of something that one likes and exaggerates its benefits. Jorgensen and
Papatheocharous (2015) review empirical studies from the software engineering field
connected with confirmation bias, and present a study examining how the prior belief in
the benefits of a contract type among experienced software engineering managers affects
the interpretation of evidence.

Most studies have been conducted with students as the subjects of research. Few studies
have examined professionals and managers (Hart et al., 2009).

Design thinking as a method to mitigate confirmation bias

More traditional methods that could potentially mitigate cognitive biases include some
methods leading to increase of accuracy motivation, for instance, two-system models of
reasoning (Kahneman, 2011; Lilienfeld, Ammirati, & Landfield, 2009; Milkman, 2009;
Morewedge, Yoon, & Scopelliti, 2015). In these models of reasoning, individuals first make
an intuitive judgment that can further be altered after more systematic thinking was
utilized: through “System 1” and “System 2” processes, respectively (Evans, 2003;
Morewedge & Kahneman, 2010; Sloman, 1996). In effective debiasing training,
information that could be overlooked during the “System 1” evaluation, is encouraged to
be considered (e.g., Hirt & Markman, 1995), or individuals are encouraged to utilise
statistical reasoning and normative rules (e.g., Larrick, 1990). Also, people utilise such
debiasing methods as timesaving recommendation systems (Goldstein, 2008) and
commitment devices when they cannot make choices appealing now but that could be
beneficial to them in the long run (e.g., Schwartz, 2014; Thaler & Benartzi, 2004).
However, Morewedge et al. (2015) note that it is not evident so far whether training
effectively improves general decision-making (Arkes, 1991; Milkman, 2009; Phillips, 2004).

There has been some recent discussion about use of design-thinking practices to mitigate
sets of cognitive biases in different stages of decision-making process in both personal and
structural (organisational) systems (Liedtka, 2014; McCollough, Denmark, & Harker, 2013).
In their review, Liedtka et al. (2014) discuss that, for instance, at idea generation stage,
such design-thinking tools as ethnography, visualisation, team collaboration lessen the
effects of the projection, ego-centric empathy, and focusing illusion biases. Bias
introduced by customers (say/do gap) can be mitigated with the help of research methods
like journey mapping and tools like prototyping where one can precisely describe their
experience and see what needs are not met. Other tools, for instance participant
observation, could be argued to reduce the reliance on self-reports. Prototyping, explicit
identification of detailed assumptions, market feedback collection, and reflection to
stimulate solutions iterations mitigate the effects of testing biases. If they are combined
with ethnographic methods, they lessen the effects of such biases as planning fallacy,
confirmation bias, endowment effect, and availability bias, which positively influences the
array of proposed solutions and supports desire to test different novel ones (Liedtka,
2014). A number of studies have highlighted how individuals rely on a variety of material
practices and artefacts, such as drawings and prototypes (Bechky, 2003; Carlile, 2002;
Sutton & Hargadon, 1996), slide presentations (Kaplan, 2011), visual maps (Doyle & Sims,
2002), and Lego bricks (Oliver & Roos, 2007; Heracleous & Jacobs, 2008), to support the
conversational practices through which they exchange, combine, and construct
interpretations as they engage in collaborative sensemaking (Gioia, Thomas, Clark, &
Chittipeddi, 1994; Gioia & Mehra, 1996) underpinning future-oriented group processes,
such as strategy making, new product development, and planning of organisational



change. Such material artefacts are important “sensemaking resources” (Gephart, 1993)
that facilitate transitions from individual to collaborative sensemaking.

The study: using prototyping to mitigate confirmation bias during
collaborative sensemaking

Description of typical confirmation bias study

A typical confirmation bias experiment looks like as follows (e.g., Frey, 1981): the
participants are confronted with a decision case and are asked to reach a preliminary or a
final decision. Next, participants are offered additional pieces of information that they can
select (sequentially or simultaneously). In most experiments, these pieces look like
comments of experts or former participants. In experiments with confirmation biases, the
participants are sometimes asked to answer a set of questions prior to the experiment
about their general views, their experience (Dow, 2012; Jorgensen & Papatheocharous,
2015), demographic and self-report assessments, or write an essay about the proposed
topic; in some cases, participants are even told that their ideas will be later discussed in a
group (Canon, 1964; Freedman, 1965) to see how the degree of confirmation bias
changes. After that, the intervention activity is happening, and later post-evaluation phase
is conducted.

In design-thinking experiments on prototyping (Dow et al., 2012), participants are
requested to prepare from one to several prototypes (e.g. online ads) to share with their
peers. Sometimes, participants need to rank the choices (Artiz & Walker, 2010; Kress,
2012) to better understand their initial preferences.

In both studies, after the experiment, the participants fill in follow-up forms and answer
guestions how their decision changed (Jorgensen & Papatheocharous, 2015), on the basis
of what it changed, what was the group dynamics at the end of group discussion (Dow et
al., 2012), or, in some cases, if they were told about the biases and their influence,
whether they will support their decisions with debiasing techniques in future decision-
making situations in similar or other fields (Morewedge, Yoon, & Scopelliti, 2015). In
design thinking (Dow et al., 2012), participants’ joint prototypes are evaluated by experts.
In these experiment designs, confirmation bias could manifest itself as a change of
attitude, belief or behaviour the participant experiences during the experiment, according
to accuracy or defense motivation behaviours noted by the researcher. The degree of
confirmation bias is matched as well with the level of experience of the participant.

Jonas et al. (2001) argue also that degree of confirmation bias in experiments is influenced
by how the additional information on the topic is presented and / or processed:
sequentially or simultaneously. In business or political contexts, the decision maker seeks
information sequentially, as he or she usually does not have all necessary information at
hand in the beginning of the decision-making process (Vertzberger, 1990). When
information is gathered like this, it is not possible to determine in advance how many
pieces of confirming or disconfirming information one will request, as well, it is not
possible to delay processing the information before the selection finishes. However, as the
guestions are asked retrospectively, systematic memory distortion may emerge, thus
being an alternative explanation for the study findings. Also, participants when receiving



pieces of information sequentially would more focus on their decision, but if the
participants receive pieces of information simultaneously, focus is more on the evaluation
and comparison of the information pieces, not on the prior decision.

Dow et al. (2012) used open-ended questions at the icebreaker and follow-up stages to
evaluate team dynamics. Four questions were from the Subjective Value Inventory (SVI),
an assessment of viewpoints on negotiation (Curhan, 2006). The relationship questions
from the SVI provided good overview of the team rapport in terms of overall impressions,
satisfaction, trust, and foundations for future interaction. The fifth question derived from
the Inclusion of Self in Others Scale, a measure of someone’s sense of connectedness with
another individual (Aron, 1992).

It is also important to note that homogeneous groups (i.e. groups consisting of individuals
with the same initial opinions) show a stronger confirmation bias when selecting decision-
relevant information than heterogeneous groups (consisting of individuals with varying
initial opinions) (Frey, 2009). For homogeneous groups, it was found that the larger the
group was, the greater their perceived confidence in their decision was, and therefore,
larger confirmation bias was observed. The larger the minority with different opinion
within a group, the less confirmation bias is observed. Also, if in the group there is a
representative who is to articulate group decision, the confirmation bias is larger among
such representatives than among non-representatives. Based on the findings above, we
can propose a conceptual framework (Fig.1) illustrating how confirmation bias manifests
and might be mitigated at different stages of the study:

Defend point of
view

m Set of questions

Preliminary task §m

Additional
information

Prepare . . .
Srototvpes m Post-evaluation

Selectivity Collaborative Assessment of
exposure sensemaking personal changes
Confirmation (defense/ leading to in attfudes, beliefs
bias emergence accuracy mitigation of towards decision -
motivation) confirmation level of
bias confirmation bias

or behaviors

Figure 1 Confirmation bias manifestation in strategic business decision-making

Study design

After the framework was developed, we applied it to the chosen case company. The
company was a Russian small-sized biotechnology company. Seven participants (referred
to here as C1F1-C1M5) were asked to find a solution to a company-provided strategic
business challenge during a design-thinking workshop. Before the experiment and after it,
interviews with the top-manager were conducted to clarify the challenge (before the



experiment) and assess the implications of the experiment (after it). During the
experiment, the participants were asked the following question: how can the company
increase the value of its products and scientific projects to be more attractive for potential
partners?

Drawing on the protocol for design thinking experiments on prototyping (Dow, 2012),
each participant was requested to prepare written pre-sessional response to the question
and prototype to share with their peers afterwards. Prototypes sketches were collected to
check their consistency with the replies the participants gave before and during oral
responses while sharing their ideas with others. Demographic parameters were calculated
(average age, median age, gender, sex); educational background parameters (how many
participants have higher education); and professional experience parameters (average
length of stay in the company and position). This information was collected to check
whether multidisciplinarity could be connected to the reported solutions preferences, as
well as disposition for confirmation bias. The similarity and degree of inclusion of other
participants’ comments was analysed.

After the differences between the participant pre-response and transcribed oral response
were analysed, we thematically categorized the ideas based on the thematic similarity of
content. Each solution idea was encoded with a specific name like “participation in the
exhibitions”, “searching for the market news”, and “uniqueness of solutions” (altogether
47 distinct ideas were identified, discounting the repetitions). Then these ideas were
clustered into 21 subcategories, which were then formed into seven big categories (IP,

Partnerships, Marketing, Offering, Staff, Sales, Funding).

It was checked how these categories and subcategories appeared in pre-responses and in
the responses in the post-questionnaire that took place a month later after the
experiment. In addition, for the post-questionnaire, mean value of self-originated
opinions, mean value of other-originated opinions, and the ratio between them were
calculated, to understand participants’ preferences towards either their own or other-
originated opinions.

Moreover, the following classification of participants’ responses was performed:
generalist verses specialised responses. The unit of analysis for generalist/specialised
responses was the whole response given by the participant. The cut-off point between
generalist and specialised responses was in the level of solution detalization. Generalist
responses were those that included discussion by participants of different solution
methods from multiple fields (“themes”) with the same level of detail. If the person went
into more details in the specific field of discussion (like “marketing”) and gave more
examples on this one specific field, then the reply was categorised as specialised. It was
checked whether “generalists” were less prone to confirmation bias than “specialists”.

From the follow-up questionnaire, the average rating that participants gave each idea was
calculated, and self-originated verses other originated statements comparison was
performed. The ratio of mean value of self-originated opinions to mean value of other-
originated opinions was calculated. The analysis performed was to check whether in the
post-response participants rated their initial ideas higher than others’ ideas, or were
complementary with other-originated opinions. Moreover, the mean rating of the self-
originated statements was compared to everyone's other-originated statements. The



means of self-originated responses were compared to other-originated responses
statistically with the use of Mann-Whitney U-test?.

Further, to estimate how the solutions list of participants changed from initially preferred
solutions (during the workshop) to solutions chosen a month later (in post-questionnaire),
the subcategories named during the workshop were listed, and then compared to the list
of subcategories rated by participants as of most importance in post-questionnaire. In
addition, after the results from the post-questionnaire were received, average ratings of
the categories were calculated to find out the most “popular” solutions.

Further, to relate participants’ responses to the confirmation bias discussion, the
participants’ responses were analysed against motivational forces that mitigate or
strengthen confirmation bias. The selected unit of analysis for the motivation
categorisation was the whole post-response of the participant in the workshop session.
The response of each participant was analysed in terms of 1)
Repeating/confirming/adding/questioning of pre-response in oral response; 2)
Generality/Specialisation of response; 3) inclusion of others’ comments or solutions; 4)
degree to which the participant changed his/her opinion between responses; 5) focus of
response (one idea or several ideas); 6) qualitative check of whether there were clear
differences across groups based on age, sex, position, and career experience.

Study results

A total of 96 segments were identified in the responses, and categorised according to
content.

Table 1 Categories and subcategories of solutions identified

Category Subcategory Number of Example of reply
segments
IP focus on the uniqueness 4 «idea that is our product should
of our biotechnology match 2 main criteria —
methods uniqueness and demand»
protect our IP 5 «patent therefore should also be
unique and on demand»
Total
Partnerships partner with external 6 «attraction of scientific experts
professionals and for evaluation»
scientists
partner with external 4 «for sales, it is important to
laboratories to create increase its real (scientific) value
new IP - attracting outsourced
laboratories for the expertise of
the IP»
form good partnerships 5 «also, there is the way to

IMann-Whitney U-test estimates that it is equally likely that a randomly selected value from one
sample will be less than or greater than a randomly selected value from a second sample.



increase the value of IP is to use
it in a real project by ourselves
and then sell it to partners»

build good connections 2 «it is connections, scientific
potential»

Total 17

Marketing participate in 3 «participation in conferences,

conferences invited lecturers, advertising of
projects and products (they
should not be necessary
scientific, they should be at least
of image value)»

promote the IP we 6 «repetition of the experiments

already have for IP on hand»

follow the development 5 «prognosis of field development,

of demand in the field following trends of novel
methodologies»

search for new emerging 3 «we can develop something like

needs a mix - a product on demand
with an interesting package»

have clear and active 16 «to increase the value of IP, one

marketing strategy needs to develop the clear
"cover" of the company - site,
marketing materials, precise
branding on B2B market»

inform the scientific 2 «it is not only important to

community of our patent something, but to inform

patents scientific community about it»

Total 35

Offering have a great product 4 «all of this should be summed

up, and the great product will be
developed»

check other products on 2 «it is important to know market

the market and create
similar products by

news, see what is proposed in
packaging, constituents,

ourselves nosology, what people are
creating»

develop more services 5 «creation of new direction -

and/or product on service is to increase the value of

demand intellectual property»

create new services for 2 «one more thing is to develop

other companies who
also want to protect

the new direction of activities -
services for increasing the value




their IP

of IP for Russian companies in
the scientific fields»

have many projects 2 «there should be a lot of
projects»
Total 15
Staff focus on our staff 3 «l can say that the first effort
that the company should do is
staff»
showcase success within 2 «catch the employees on their
the company successes»
Total
Sales target specific client 5 «institutions, universities and
groups scientists»
Total 5
Funding secure funding 10 «investments are needed»
Total 10
Total 96

All participants during the oral response presented the same information they had
previously written in their individual questionnaire. They did not refer to other speakers'
responses while presenting their prototypes. After oral presentations, in the follow-up
qguestionnaire, four participants noted that some of the specific steps suggested by the
others were good for solving the problem. Also, in their follow-up questionnaire, six
participants stated that their initial solution was correct. Two people included parts of
others’ solutions in their plans. Two engineers and the marketing person were more
specialised in their approach and focused on some particular solution, whereas four
participants with more “generalist” approach (economists, managers) provided more
general ideas. Generalist approaches were found in both young and old participants, as
well as in participants who worked in the company for different amounts of time.
However, the assumption that “generalists” could be less prone to confirmation bias than
“specialists” was not proved, at least for this study sample.

During the pre- and post-interview with top-manager, the main focus of his response was
the personnel. However, he changed his emphasis from “more “generalists” are needed”
to emphasis on including more creativity into corporate life and that people need to be

praised for their successes.

The studied team had rather diverse demographics with the age of participants ranging
from 28 to 61, highly educated, with different career experience. However, the analysis
shows that the degree of preference in post-questionnaire a month later after the
workshop of own verses others solutions is similar among all participants:



Table 2 Preferences of participants towards specific solutions in post-questionnaire (self-originated
ideas are highlighted in blue)

Solutions / Participant's response  C1F1 C1F2 CiM1 CiM2 CiM3 CiM4 ClM5

focus on the uniqueness of our
biotechnology methods

partner with external
laboratories to create new IP

form good partnerships

partner with external
professionals and scientists

secure funding

participate in conferences

build good connections

promote the IP we already have

have a great product

follow the development of
demand in the field

check other products on the
market and create similar
products by ourselves

search for new emerging needs

have clear and active marketing
strategy

protect our IP

target specific client groups

develop more services and/or
product on demand

create new services for other
companies who also want to
protect their IP

have many projects

focus on our staff

inform the scientific community
of our patents

showcase success within the
company




When the mean ratings were calculated for self- and other-originated statements, and
ratio of mean value of self-originated opinions to mean value of other-originated opinion,
the calculated average rating of own responses by participants was 1.25, and of others'
responses 1.75. The average ratio of own responses rating to the others’ responses rating
was 0.70, which means that still the participants found their previously held opinions
more important than their colleagues’ solution suggestions in the post-questionnaire. A
Mann-Whitney U-test showed that this difference was statistically significant (U=1196.5,
p=0.013). However, as six out of seven participants gave the top importance rating to
more solutions in their post-response list of solutions than they had generated themselves
in their workshop, they could still be argued to see after the experiment a broader picture
than before.

After the results from the post-questionnaire were received, average ratings of the ratings
groups in total were calculated to find out the most “popular” solutions. Figure 2 shows
average ratings of the proposed solutions with the participants’ preferences calculated.
The participants’ preferred solutions were: inform the scientific community of our patents
(Marketing category), have a great product (Offering category), promote the IP we already
have (Marketing category), develop more services and/or product on demand (Offering
category), protect our IP (IP category), build good connections (Partnerships category),
partner with external professionals and scientists (Partnerships category):

0 0.5 1 15 2 2.5 3
have a great product 1
1
promote the IP we already have 1.14
1.29
build good connections 1.29
1.29
develop more services and/or product on demand 1.29
1.33
participate in conferences 1.43
1.5
search for new emerging needs 1.57
1.57
target specific client groups 1.57
157
form good partnerships 171
1.86
focus on the unigueness of our biotechnology methods 2
2.57
check other products on the market and create similar products 2.57
2.57
have many projects 2.86

Figure 2 Average rating of solutions among participants

When the responses of participants were analysed against prevalence of factors
potentially increasing defense or accuracy motivation to showcase how the confirmation
bias manifests itself in the experiment, the presence of the following elements was
showcased as potentially strengthening confirmation bias (defense motivation):
commitment, reversibility, closed-mindedness, and overconfidence. Another defense
motivation factor according to Hart et al. (2009) — quality of information available
(disconfirming rather than confirming information of high quality) — was not found in
participants’ responses. On the other hand, open-mindedness, the element that
potentially mitigates confirmation bias (accuracy motivation), was showcased in
participants’ responses. Other factors potentially mitigating confirmation bias — outcome



relevance, utility and quality of information available — were not found in participants’
responses.

Discussion

The literature review showed that there is a potential for emergence of confirmation bias
in business decision-making, and there are several cases that can be referred to (e.g.,
Jorgensen & Papatheocharous, 2015; Verma, 2016). The literature analysis also suggested
that design thinking and its practices and tools can help strategic decision makers to deal
with challenges and mitigate cognitive biases, including confirmation bias. These tools
encourage team members to withhold from judgment and avoid debates, thus helping to
create more innovative solutions (Liedtka, 2014). However, limited theoretical and
empirical research has been done on this topic.

The empirical study conducted might showcase the selectivity exposure (Cotton, 1985;
Frey, 1986), prevalence of defense motivation, and emergence of confirmation bias in
strategic decision-making. The study indicated that applying isolated elements of design
thinking without an awareness of interdependencies of its mindset and tools did not have
the expected positive influence on strategic decision-making in such a short intervention.
Many factors increasing the levels of confirmation bias were present during the workshop
(presence of top-manager, short timing, stress due to uncertainty about the topic and
methods used, no prior experience with prototyping and group work, highly skilled
specialists familiar with only their fields of work).

The participants perceived the idea of giving follow-up comments on others’ prototypes as
an opportunity to showcase that their particular initial solution was correct, adding that
some details from others’ answers were appropriate as well. In the conducted workshop
noteworthy is the connection between the participants’ typical role in the company and
the initial preference of challenge solution (pre-response and oral response).

The most positive outcome is that the top-manager noticed the importance of such group
sessions and creative techniques and decided to focus more on employees' wellbeing and
recognition of their successes. Also, according to the results of post-questionnaire,
participants’ knowledge about the challenge subject has been broadened. To us, it seems
reflective of the intangible value that design thinking could bring to organisations and
impact collaborative sensemaking.

Conclusions

In this paper, we discussed the challenge of identification, classification and mitigation of
confirmation bias in the sensemaking stage of strategic decision-making. The current
research served as a contribution towards grounding design-thinking research in the
cognitive bias framework (Liedtka, 2014) by introducing the conceptual framework of how
confirmation bias can be identified and targeted in strategic decision-making. That could
be utilised further in other research design, and by managers in preparation of decision-
making sessions. This could help managers to support holistic integration of design
thinking in the organisational culture, and clarify design thinking’s utility as a method for
improving organisational decision-making processes and outcomes. The conducted
empirical study resulted in increasing awareness of the top-management in the case



company of the opportunity associated with integrating design-thinking tools in the
problem-solving sessions.

The literature analysis and empirical study showed that confirmation bias could be
identified and classified in strategic decision-making (Das, 1999; Krieger & Fiske, 2006;
Benoliel, 2015). That being said, the introduction of design-thinking tools did not have the
expected positive influence on strategic decision-making: the lasting effect was not
achieved, though the use of the tools was seen to be beneficial, from the received
responses from top-manager and other participants. Therefore, while we managed to
investigate how to identify and classify confirmation bias, more research is needed to
study the potential and ways of its mitigation with the help of design thinking. There is a
possibility that if design-thinking tools are to be applied for a longer period of time, they
could positively impact strategic decision-making.

The limitations of the conducted study include limitations of qualitative method chosen
(poses some restrictions for analysis), sample size, language barrier for assessment of
study results, lack of prior research studies on the topic, and self-reported data (one
researcher designed the study, made observations and analysis). It could be inferred that
more elaborate studies with extensive data collection, and utilization of in-depth
qualitative approaches and quantitative approaches, could contribute to the chosen field
of study. Moreover, it would be beneficial to collect qualitative data on how design
thinking manifests itself at different stages of strategic decision-making process in
companies to help utilise design thinking, and what difficulties managers express at
different decision-making stages. This will help broaden the implications of proposed bias
mitigation framework, as well as see bigger picture of what difficulties managers
experience (other biases and cognitive limitations), and where they can use design
thinking more to impact strategic decisions being made.

It is suggested that comparative workshops could be done with different purposes: one,
for instance, without management representative, and one where the purpose of the
study is explained (Morewedge, Yoon, & Scopelliti, 2015). It could be noteworthy to
compare results in company already utilising design-thinking methods, and in the
companies that are unfamiliar with the topic. To add, it would be important to try
different research designs, like creating several prototypes at once and measuring the
degree of confirmation bias, giving specific pieces of information about the challenge
before the workshop to participants that could bias them towards their chosen solution,
propose awards (Dow et al., 2012). It would be as well important to work with the
challenges, solutions to which will be implemented certainly, to check the change in
accuracy and defense motivations among participants and the degree of confirmation
bias. It could be suggested that further research could be done to check whether still
some difference between “generalists” and “specialists” thinking exists to assess
confirmation bias emergence. It is as well noteworthy to tie open-mindedness or closed-
mindedness and presumably other potential accuracy or defense motivation factors to
confirmation bias mitigation.

Acknowledgements

Ekaterina Kotina would like to thank Tua Bjorklund from Aalto University for the
contribution on this topic.



References

Abelson, R. P. (1988). Conviction. American Psychologist, 43, 267-275.

Aiello, J.R. and Watkins, D.M. (2000). The fine art of friendly acquisition. Harvard Business Review,
78(6), 100-107.

Anderson, C., Paine, F. (1975). Managerial perceptions and strategic behaviour. Academy of
Management Journal, 18, 811-823.

Arkes, H. R. (1991). Costs and benefits of judgment errors: Implications for debiasing. Psychological
Bulletin, 110, 486-498.

Aron, A., Aron, E.N., Smollan, D. (1992). Inclusion of other in the self-scale and the structure of
interpersonal closeness. Journal of Personality and Social Psychology, 63(4), 596—612.

Artiz, J., Walker, R.C. (2010). Cognitive organization and identity maintenance in multicultural teams:
a discourse analysis of decision-making meetings. Journal of Business Communication, 47(1), 20—
41.

Bargh, J. A. (1999). The cognitive monster: The case against controllability of automatic stereotype
effects. In S. Chaiken & Y. Trope (Eds.), Dual-process theories in social psychology (pp. 361-382).
New York: Guilford Press.

Barnes, J. H., Jr (1984). Cognitive biases and their impact on strategic planning. Strategic
Management Journal, 5, 129-37.

Baumeister, R. F. (2005). The cultural animal: Human nature, meaning, and social life. New York:
Oxford University Press.

Bazerman, Max H. (2006). Judgment in Managerial Decision Making (6th ed.). New York: John Wiley
and Sons Inc.

Bazerman, M. H. (1994). Judgment in Managerial Decision Making (3rd ed.). New York: Wiley.

Bechky, B. A. (2003). Sharing meaning across occupational communities: The transformation of
understanding on a production floor. Organization Science, 14, 312-330.

Benoliel, M. (2015). Hazards to effective Due Diligence. Eurasian Journal of Business and
Management, 3(1), 1-7.

Birkinshaw, J. M., Hamel, G., Mol, M. J. (2008). Management Innovation. Academy of Management
Review, 33(4), 825-845.

Brehm, J. W., and Cohen, A. R. (1962). Explorations in cognitive dissonance. San Diego, CA: Academic
Press.

Brown, T. (2009). Change by design: How design thinking transforms organizations and inspires
innovation. New York: Harper-Collins.

Bruner, J. S. (1957). On perceptual readiness. Psychological Review, 64, 123-154.

Canon, L. K. (1964). Self-confidence and selective exposure to information. In L. Festinger (Ed.),
Conflict, decision, and dissonance (pp. 83—96): Stanford, CA: Stanford University Press.

Carlile, P. R. (2002). A pragmatic view of knowledge and boundaries: Boundary objects in new
product development. Organization Science, (13), 442-455.

Carlopio, J. (2010). Strategy by Design. New York: Palgrave Macmillan.

Chaiken, S., Wood, W., and Eagly, A. H. (1996). Principles of persuasion. In E. T. Higgins & A. W.
Kruglanski (Eds.), Social psychology: Hand-book of basic principles (pp. 361-399). New York:
Guilford Press.

Churchman, C. West (December 1967). Wicked Problems. Management Science, 14,(4).
doi:10.1287/mnsc.14.4.B141.

Cooper, R., S. Juninger, and T. Lockwood. (2009). Design thinking and design management: A
research and practice perspective. In Design thinking: Integrating innovation, customer experience,
and brand value (3rd ed.), ed. T. Lockwood, (pp. 57-64). New York: Allworth Press.

Cotton, J. L. (1985). Cognitive dissonance in selective exposure. In D. Zillmann & J. Bryant (Eds.),
Selective exposure to communication (pp. 11-33). Hillsdale, NJ: Erlbaum.



Cross, N., Christiaans, H., Dorst, K. (1996). Analyzing Design Activity. Chichester, UK: Wiley.

Curhan, J.R., Elfenbein, H.A., Xu, H. (2006). What do people value when they negotiate? Mapping the
domain of subjective value in negotiation. Journal of Personality and Social Psychology, 91(3), 493—
512.

Darley, J. M., and Gross, P. H. (1983). A hypothesis-confirming bias in labeling effects. Journal of
Personality and Social Psychology, (44). 20-33.

Das, T.K., Teng, Bing-Sheng. (1999) Cognitive Biases and Strategic Decision Processes: An Integrative
Perspective. Journal of Management Studies, 36(6), 757-778.

de Terssac, G., Maggi, B.: Autonomie et Conception. In: de Terssac, G., Friedberg, E. (eds.)
Coopération et Conception. Octaves Edition (1996) ISBN: 2-906769-33-9.

Dervin, B., Foreman-Wernet, L., and Lauterbach, E. (Eds.). (2003). Sense-Making METHODOLOGY
Reader: Selected Writings of Brenda Dervin. Cresskill, NJ: Hampton Press, Inc.

Dorst, K. (2015). Frame Innovation: Create New Thinking by Design. Cambridge, Massachusetts: The
MIT Press.

Dorst, K. (2011). The core of «design thinking» and its application. Design Studies, 32(6), 521-532.
Doyle, J., and Sims, D. (2002). Enabling strategic metaphor in conversation: A technique of cognitive
sculpting for explicating knowledge. In A. Huff & M. lenkins (Eds.), Mapping strategic knowledge.

London: Sage.

Dow, S.P., Fortuna, J., Schwartz, D., Altringer, B., Schwartz, D.L., and Klemmer, S.R. (2012).
Prototyping Dynamics: Sharing Multiple Designs Improves Exploration, Group Rapport, and
Results. In Design Thinking Research. Measuring Performance in Context, Springer-Verlag Berlin
Heidelberg 2012, 47-71.

Duncan, B. L. (1976). Differential social perception and attribution of intergroup violence: Testing
the lower limits of stereotyping of blacks. Journal of Personality and Social Psychology, (34), 590—
598.

Eagly, A. H., and Chaiken, S. (1993). The psychology of attitudes. Fort Worth, TX: Harcourt Brace
Jovanovich.

Eagly, A. H., and Chaiken, S. (1998). Attitude structure and function. In D. T. Gilbert, S. T. Fiske, & G.
Lindzey (Eds.), The handbook of social psychology (4th ed., Vols. 1 & 2, pp. 269-322). New York:
McGraw- Hill.

Eagly, A. H., and Chaiken, S. (2005). Attitude research in the 21st century: The current state of
knowledge. In D. Albarrac’in, B. T. Johnson, & M. P. Zanna (Eds.), The handbook of attitudes (pp.
743-767). Mahwah, NJ:Erlbaum.

Eagly, A. H., Chen, S., Chaiken, S., & Shaw-Barnes, K. (1999). The impact of attitudes on memory: An
affair to remember. Psychological Bulletin (125), 64—89.

Eccles, G.R., Lanes, L.K., and Wilson, C.T. (1999). Are you paying too much for that acquisition?
Harvard Business Review, 77(4), 136-146.

Elbanna, S. (2006). Strategic decision-making: process perspectives. International Journal of
management Reviews, 8(1), 1-20.

Evans, J. S. B. (2003). In two minds: Dual-process accounts of reasoning. Trends in Cognitive Sciences
(7), 454-459.

Festinger, L. (1957). A theory of cognitive dissonance. Stanford, CA: Stanford University Press.

Fischhoff, B. (1975). Hindsight and foresight: the effect of outcome knowledge on judgment under
uncertainty. Journal of Experimental Psychology: Human Perception and Performance (1), 288-99.

Fischhoff, B., Slovic, P. and Lichtenstein, S. (1977). Knowing with certainty: the appropriateness of
extreme confidence. Journal of Experimental Psychology: Human Perception and Performance, 3,
552-64.

Fishbein, W., Treverton, G.F. (2004). Making Sense of Transnational Threats. Central Intelligence
Agency, The Sherman Kent Center for Intelligence Analysis, Washington, D.C.

Fischhoff, B. (1982). Debiasing. In D. Kahneman, P. Slovic, & A. Tversky (Eds.), Judgment under
uncertainty: Heuristics and biases (pp. 422-444). Cambridge, UK: Cambridge University Press.



Freedman, J. L. (1965). Confidence, utility, and selective exposure: A partial replication. Journal of
Personality and Social Psychology, 2, 778 —780.

Frey, D. (1986). Recent research on selective exposure to information. In L. Berkowitz (Ed.),
Advances in experimental social psychology, 19, (pp. 41-80). New York: Academic Press.

Frey, D., Schulz-Hardt, S., Stahlberg, D. (2009). Information Seeking Among Individuals and Groups
And Possible Consequences for Decision Making in Business and Politics. In Understanding Group
Behavior, Psychology Press, 2009, (pp. 211-226).

Frey, D. (1981). Postdecisional preference for decision-relevant information as a function of the
competence of its source and the degree of familiarity with this information. Journal of
Experimental Social Psychology, 17, 51-67.

Gardner, H. (1983). Frames of Mind: The Theory of Multiple Intelligences. Basic Books, ISBN
0133306143.

Gephart, R. P. (1993). The textual approach—Risk and blame in disaster sensemaking. Academy of
Management Journal, 36, 1465-1514.

Gilboa, I. (2011). Making Better Decisions — Decision Theory in Practice. New York: John Wiley and
Sons Inc.

Ginsberg, A. (1988). Measuring and modelling changes in strategy: theoretical foundations and
empirical directions. Strategic Management Journal, (9), pp. 559-575.

Gioia, D. A., and Mehra, A. (1996). Sensemaking in organizations— Weick, KE. Academy of
Management Review, 21, 1226-1230.

Gioia, D. A., Thomas, J. B., and Clark, S. M. (1994). Symbolism and strategic change in academia: The
dynamics of sensemaking and influence. Organization Science, 5, 363-383.

Goldstein, D. G., Johnson, E. J., Herrmann, A., and Heitmann, M. (2008). Nudge your customers
toward better choices. Harvard Business Review, 86, 99-105.

Harmon-Jones, E., and Harmon-Jones, C. (2008). Cognitive dissonance theory: An update with a
focus on the action-based model. In J. Y. Shah & W. L. Gardner (Eds.), Handbook of motivation
science (pp. 71-83). New York: Guilford Press.

Hart, W., Eagly, A., Lindberg, M., Albarracin, D., Brechan, I., Merrill, L. (2009). Feeling Validated
Versus Being Correct: A Meta-Analysis of Selective Exposure to Information. Psychological Bulletin,
135(4), 555-588.

Haselton, M. G., Nettle, D., & Andrews, P. W. (2005). The evolution of cognitive bias. In D. M. Buss
(Ed.), The Handbook of Evolutionary Psychology: Hoboken, NJ, US: John Wiley & Sons Inc. pp. 724—
746.

Hastorf, A. H., and Cantril, H. (1954). They saw a game: A case study. Journal of Abnormal and Social
Psychology, 49, 129-134.

Heracleous, L., and Jacobs, C. D. (2008). Crafting strategy: The role of embodied metaphors. Long
Range Planning, 41, 309-325.

Hilbert, M. (2012). Toward a synthesis of cognitive biases: How noisy information processing can
bias human decision making. Psychological Bulletin, 138(2), 211-237.

Hirt, E. R., and Markman, K. D. (1995). Multiple explanation: A consider-an-alternative strategy for
debiasing judgments. Journal of Personality and Social Psychology, 69, 1069-1086.

Hogarth, R. M. (1980). Judgment and Choice: The Psychology of Decision. Chichester: JohnWiley.

Hogarth, R.M. (1987). Judgment and Choice: The Psychology of Decision (2nd ed.), Chichester: Wiley.

Johansson, U., J. Woodilla, and M. Cetinkaya 2011). The emperor’s new clothes or the magic wand?
The past, present and future of design thinking. Proceedings of the 1st Cambridge Academic
Design Management Conference, Cambridge, UK.

Jonas, E., Schulz-Hardt, S., & Frey, D. (2005). Giving advice or making decisions in someone else’s
place: The influence of impression, defense and accuracy motivation on the search for new
information. Personality and Social Psychology Bulletin, 31, 977-990.



Jonas, E., Schulz-Hardt, S., Frey, D., and Thelen, N. (2001). Confirmation Bias in Sequential
Information Search After Preliminary Decisions: An Expansion of Dissonance Theoretical Research
on Selective Exposure to Information. Journal of Personality and Social Psychology, 80(4), 557-571.

Jones, B.D. (1999) Bounded Rationality. Annual Review of Political Science, 1999:2.

Johnson, B. T., and Eagly, A. H. (1989). Effects of involvement on persuasion: A meta-analysis.
Psychological Bulletin, 106, 375-384.

Jorgensen, M., and Papatheocharous, E. (2015). Believing is Seeing: Confirmation Bias Studies in
Software Engineering. 41st Euromicro Conference on Software Engineering and Advanced
Applications, pp.92-95.

Kahneman, D., Lovallo, D., and Sibony, O. (2011). Before you make that big decision. Harvard
Business Review, 89(6), 51-60.

Kahneman, D. (2011). Thinking, Fast and Slow. Farrar, Straus and Giroux.

Kahneman, D. and Smith, V. (2002). Foundations of Behavioral and Experimental Economics, The
Royal Swedish Academy of Sciences.

Kahneman, D. and Lovallo, D. (1993). Timid choices and bold forecasts: a cognitive perspective on
risk taking. Management Science, 39, 17-31.

Kahneman, D., Slovic, P. and Tversky, A. (Eds) (1982). Judgement under Uncertainty: Heuristics and
Biases. New York: Cambridge University Press.

Kahneman, D., and Tversky, A. (1979). Prospect Theory: An Analysis of Decision under Risk.
Econometrica, 47(2), 263-291.

Kaplan, S. (2011). Strategy and Power Point: An inquiry into the epistemic culture and machinery of
strategy making. Organization Science, 22, 320-346.

Kiesler, C. A. (1971). The psychology of commitment. New York: Academic Press.

Klayman, J., and Ha, Y. (1987) Confirmation, Disconfirmation, And Information in Hypothesis Testing.
Psychological Review, 94(2), 211-228.

Kress, G., Schar, M. (2012). Applied Teamology: The Impact of Cognitive Style Diversity on Problem
Reframing and Product Redesign Within Design Teams. In Design Thinking Research. Measuring
Performance in Context, Springer-Verlag Berlin Heidelberg 2012, pp. 127-151.

Krieger, L. H., and Fiske, S. T. (2006). Behavioral realism in employment discrimination law: Implicit
bias and disparate treatment. California Law Review (94), 997-1062.

Langer, E. J. (1975). Illusion of control. Journal of Personality and Social Psychology (32), 311-28.

Larrick, R. P., Morgan, J. N., and Nisbett, R. E. (1990). Teaching the use of cost-benefit reasoning in
everyday life. Psychological Science, 1, 362-370.

Levy, D. (1994). Chaos theory and strategy: theory, application, and managerial implications.
Strategic Management Journal, 15 (Summer Special Issue), 167-78.

Liedtka, J., Ogilvie, T. (2011). Designing for Growth: A Design Thinking Tool Kit for Managers. New
York: Columbia University Press.

Liedtka, J., King, A., Bennett, D. (2013). Solving Problems with Design Thinking: Ten Stories of What
Works. New York: Columbia University Press.

Liedtka, J. (2014). Perspective: Linking Design Thinking with Innovation Outcomes through Cognitive
Bias Reduction. Journal of Product Innovation Management. doi:10.1111/jpim.12163.

Lilienfeld, S. O., Ammirati, R., and Landfield, K. (2009). Giving debiasing away: Can psychological
research on correcting cognitive errors promote human welfare? Perspectives on Psychological
Science, 4, 390-398.

Lindberg, T., E. Koppen, |. Rauth, and C. Meinel (2012). On the perception, adoption and
implementation of design thinking in the IT. In Design thinking research, ed. H. Plattner, C. Meinel,
and L. Leifer, pp. 229-40. Heidelberg, Germany: Industry Springer Berlin Heidelberg.

Lord, C. G., Ross, L., and Lepper, M. R. (1979). Biased assimilation and attitude polarization: The
effects of prior theories on subsequently considered evidence. Journal of Personality and Social
Psychology, 37,2098 —2109.

Martin, R. (2013). The Design of Business. Harvard Business Press.



Mason, R.O., and Mitroff, I.I., (1981). Challenging Strategic Planning Assumptions: Theory, Cases and
Techniques. NY, Wiley.

McCollough, A., Denmark, D., Harker, D. (2013) Interliminal Design: Mitigating Cognitive Bias and
Design Distortion. Relating Systems Thinking and Design. Working Paper. www.systemic-
design.net.

McMillan, J., and White, R. (1993). Auditors’ Belief Revisions and Evidence Search: The Effect of
Hypothesis Frame, Confirmation Bias, and Professional Skepticism. The Accounting Review, 68(3),
443-465.

Milkman, K. L., Chugh, D., and Bazerman, M. H. (2009). How can decision making be improved?
Perspectives on Psychological Science, 4, 379-383.

Mintzberg, H., and Waters, J. (1982). Tracking strategy in the entrepreneurial firm. Academy of
Management Journal, 25, 465-99.

Mintzberg, H., Raisinghani, D. and Théorét, A. (1976). The Structure of «Unstructured» Decision
Processes. Administrative Science Quarterly, 21(2), 246-275.

Morewedge, C. K., and Kahneman, D. (2010). Associative processes in intuitive judgment. Trends in
Cognitive Sciences, 14, 435-440.

Morewedge, C., Yoon, H., Scopelliti, |. (2015). Debiasing Decisions: Improved Decision Making With a
Single Training Intervention. Behavioral and Brain Sciences, 1-12.

Oliver, D., and Roos, J. (2007). Beyond text: Constructing organizational identity multimodally. British
Journal of Management, 18, 342-358.

Olson, J. M., and Stone, J. (2005). The influence of behavior on attitudes. In D. Albarrac’in, B. T.
Johnson, & M. P. Zanna (Eds.), The handbook of attitudes. Hillsdale, NJ: Erlbaum.

Paul, S. A. (2010). Understanding Together: Sensemaking in Collaborative Information Seeking. A
Dissertation in Information Sciences and Technology. Pennsylvania State University.

Peirce, C.S. (1903). Lectures on Pragmatism, CP 5.171.

Pennings, J.M. (1985). Introduction: on the nature and theory of strategic decisions. In Pennings,
J.M. (ed.), Organisation Strategy and Change. San Francisco: Jossey-Bass, pp. 1-34.

Pettigrew, A.M. (1992). The character and significance of strategy process research. Strategic
Management Journal, 13, 5-16.

Phillips, J. K., Klein, G., and Sieck, W. R. (2004). Expertise in judgment and decision making: A case for
training intuitive deci- sion skills. In D. J. Koehler & N. Harvey (Eds.), Blackwell handbook of
judgment and decision making (pp. 297-315). Malden, MA: Blackwell Publishing, Ltd.

Plattner, H., Meinel, C. and Weinberg, U. (2009). Design Thinking — Innovation lernen — Ideenwelten
6ffnen. Munich: Mi-Wirtschaftsbuch, Finanzbuch Verlag GmbH.

Pfister, H.-R.; Bohm, G. (2008). The multiplicity of emotions: A framework of emotional functions in
decision making. Judgment and Decision Making, 3, 5-17.

Prislin, R., and Wood, W. (2005). Social influence in attitudes and attitude change. In D. Albarrac’in,
B. T. Johnson, & M. P. Zanna (Eds.), The handbook of attitudes (pp. 671-706). Hillsdale, NJ:
Erlbaum.

Rabin, M., and Schrag, J. (1999). First Impressions Matter: A Model of Confirmatory Bias. The
Quarterly Journal of Economics, 37-83.

Schlenker, B. R. (1980). Impression management: The self-concept, social identity, and interpersonal

relations. Monterey, CA: Brooks/Cole.

Schlenker, B. R. (1985). Identity and self-identification. In B. R. Schlenker (Ed.), The self and social life
(pp. 65—-99). New York: McGraw-Hill.

Schlenker, B. R. (2003). Self-presentation. In M. R. Leary and J. P. Tangney (Eds.), Handbook of self
and identity (pp. 492-518). New York: Guilford Press.



Schmiedgen, J., Rhinow, H., Kppen, E., & Meinel, C. (2015). Parts Without a Whole? — The Current
State of Design Thinking Practice in Organizations (Study Report No. 97) (p. 144). Potsdam: Hasso-
Plattner-Institut flir Softwaresystemtechnik an der Universitat Potsdam.

Schulz-Hardt, S., Frey, D., Luthgens, C, and Moscovici, S. (2000). Biased information search in group
decision making. Journal of Personality and Social Psychology, 78, 655-669.

Schwartz, J., Mochon, D., Wyper, L., Maroba, J., Patel, D., and Ariely, D. (2014). Healthier by
precommitment. Psychological Science, 25, 538-546.

Schwenk, C. R. (1995). Strategic decision making. Journal of Management, 21(3), 471-493.

Schwenk, C. R. (1984). Cognitive simplification processes in strategic decision-making. Strategic
Management Journal, 5, 111-28.

Shefrin, H., and Statman, M. (1985). The disposition to sell winners too early and ride losers too
long: Theory and evidence. Journal of Finance, 40, 777-790.

Schmiedgen, J., Rhinow, H., Koppen, E., & Meinel, C. (2015). Parts Without a Whole? — The Current
State of Design Thinking Practice in Organizations (Study Report No. 97) (p. 144). Potsdam: Hasso-
Plattner-Institut flir Softwaresystemtechnik an der Universitat Potsdam.

Schwenk, C.R. (1988). The cognitive perspective on strategic decision making, Journal of
Management Studies, 25 (1).

Simon, H. (1957) A Behavioral Model of Rational Choice, in Models of Man, Social and Rational:
Mathematical Essays on Rational Human Behavior in a Social Setting, New York: Wiley.

Simon, H. A. (1955). A behavioral model of rational choice. The Quarterly Journal of Economics,
69(1), 99-118.

Sloman, S. A. (1996). The empirical case for two systems of reasoning. Psychological Bulletin, 119, 3-
22.

Smoliar, S., Sprague, R.: Communication and Understanding for Decision Support. In: Proceedings of
the International Conference IFIP TC8/WG8.3, Cork, Ireland, pp. 107-119 (2002).

Stahl, M.J., Grigsby, D.W. (1992). Strategic Management for Decision Making. Boston: PWS-Kent.

Suchman, M. C. (1995). Managing Legitimacy: Strategic and Institutional Approaches. Academy of
Management Review, 20(3), 591- 610.

Sutton, R., Hargadon, A. (1996). Brainstorming groups in context: effectiveness in a product design
firm. Administrative Science Quaterly, 41(4), 685-718.

Thaler, R. H., and Benartzi, S. (2004). Save more tomorrow: Using behavioral economics to increase
employee saving. Journal of Political Economy, 112, 164-187.

Verma, N. (2016). Impact of Behavioral Biases in Investment Decision and Strategies. Journal of
Management Research and Analysis, 3(1), 28-30.

Verganti, R. (2009). Design-Driven Innovation. Boston: Harvard Business School Press.

Vertzberger, Y. Y. 1. (1990). The world in their minds: Information processing, cognition, and
perception in foreign policy decisionmaking. Stanford, CA: Stanford University Press.

von Krogh, G. and Roos, J. (Eds) (1996). Managing Knowledge: Perspectives on Cooperation and
Competition. London: Sage.

Wang, X. T.; Simons, F.; Brédart, S. (2001). Social cues and verbal framing in risky choice. Journal of
Behavioral Decision Making, 14(1), 1-15.

Walton, D. (2014). Abductive reasoning. University of Alabama Press.

Weick, K. E. (1995). Sensemaking in Organizations. Thousand Oaks, CA: Sage Publications, Inc.

Whitbeck, C. (1998). Ethics in Engneering Practice and Research. Cambridge, UK: Cambridge
University Press.

Wilson, D. (2003). Strategy as decision making. In Cummings, S. and Wilson, D. (eds), Images of
Strategy. Oxford: Blackwell, pp. 383-410.

Whyer, R. S., & Albarracin, D. (2005). The origins and structure of beliefs and goals. In D. Albarracin, B.
T. Johnson, & M. P. Zanna (Eds.), Handbook of attitudes (pp. 273-322). Hillsdale, NJ: Erlbaum.



About the Authors:

Ekaterina Kotina is a PhD Candidate in Loughborough
University London. Previously worked for biotechnology
industry in R&D and business development. Her key expertise
is management of R&D projects and fundraising.

Mikko Koria is a professor of design innovation and Director
of the Institute for Design Innovation at Loughborough
University London. His key expertise is successful leadership
of complex, multicultural and multidisciplinary organisations
and initiatives, combining technical and social goals.

Sharon Prendeville is a lecturer in design innovation at
Loughborough University London. She researches new
contexts for design and their potential to enable sustainable
futures. This encompasses how sustainability manifests in
urban spaces such as grassroots movements and circular
cities.



