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ABSTRACT

This book on uncertainty comprises the initial volume in a series
titled “New Horizons in Managerial and Organizational
Cognition”. We asked Frances Milliken and Gerard
P. Hodgkinson, two well-known scholars who have made
important contributions to our understanding of uncer-
tainty to join us in this opening chapter to introduce this
project. The brief bios found at the end of this volume can-
not do justice to the broad range of their contributions, but
our conversation gives a flavor of the kind of insights they
have brought to managerial and organizational cognition
(MOC). The editors thank them for helping launch the ser-
ies with a decisive exploration of what defining uncertainty
involves, how that might be done, why it is important, and
how the task is changing. We were interested to discover
that all five of us are currently involved in research that
considers the nature and impact of uncertainty, and we hope
that readers similarly find that paying attention to uncertainty
contributes to their current projects. Working together, we can
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advance understanding of organizational settings and effective
action, both for researchers and practitioners.

Keywords: Behavioral strategy; decision making;
managerial and organizational cognition; reasoning;
sensemaking; uncertainty

Uncertainty’s Central Role in
Strategic Decision Making

Huff: Robert, you, Kristian, and I decided as organizers
to focus on uncertainty as a dominant theme of the first
two Frontiers in MOC conferences, and as a topic for
this book. Can you summarize why you think uncer-
tainty is so important?

Galavan: As you know Anne, I had a career in business
before moving to academia. While many of the skills I
developed as a manager help me to this day in teaching
and research, the transition from working as an engineer
to becoming a professor of strategy posed a challenge:
getting to grips with the social aspect of organizations
and future focused strategy. In hindsight I can describe
the difficulty as a necessary shift from engineering trained
reasoning in absolute and certain terms to learning about
making judgments based on relatively uncertain con-
cepts. As I began to study strategy, while still a practi-
tioner, I was particularly frustrated. Much of the
academic literature on strategy, like the literature on engi-
neering, assumes absolute reasoning, but this assumption
did not fit my empirical observations of strategists or my
emerging theoretical explanations.

It took time to find an academic literature that resonated
with me. An important insight, and I am humbled to be
in conversation with the author now, came from a
wonderful paper by Milliken (1987) that emphasized
strategic behavior. Perhaps today, given the popularity of
behavioral economics and other multidisciplinary topics,
that doesn’t seem so significant, but back then it was
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quite radical to put behavior in strategy. The argument
at the time was that in the face of uncertainty managers
and researchers could either try to be more rational by
collecting more data and building better models, or carry
on and “muddle through” � Lindblom’s (1959) evoca-
tive description of action without strategic guidance.

The concept of behavioral strategy was an important basis
for Thomas, Clark, and Gioia’s (1993) influential paper
on strategic sensemaking. The importance of sensemaking
for understanding strategy can’t be underestimated. It pro-
vides a means for exploring learning and strategizing as
non-linear processes rather than value-laden concepts that
tend to underpin muddling through. I think we are reach-
ing, perhaps have reached, a point where we can categorize
attempts at rational, objective strategy making as some-
thing that is stronger than muddling through in the face of
uncertainty. We understand better the complex learning
processes of organizations in the shifting sands of strategic
decision making as embracing uncertainty, rather than
believing we will somehow overcome uncertainty with
rational analysis.

Huff: I agree that strategy research and other manage-
ment sub-fields have moved to give much greater atten-
tion to cognition, uncertainty, and behavioral issues. As
those connections have developed, we have become more
sophisticated in how we understand uncertainty as an
important organizational reality. Frances, you have been
an important leader in this effort. Can you say more
about your 1987 paper and your current ideas about
how uncertainty should be understood?

Types of Uncertainty
Milliken: In my early work on uncertainty (Milliken,
1987), I was trying to deal with a specific issue that I saw
in the field of Organization Theory at the time. The issue
was that researchers had created measures of what
was then called “perceived environmental uncertainty,”
which did not correlate very well with so-called objective
indicators of environmental volatility, or what was

Uncertainty in Managerial and Organizational Cognition 3



sometimes called “objective uncertainty.” One reason
why, as we have subsequently come to understand, is
that individual managers operating in the same environ-
ment can easily perceive that setting in different ways.
Another reason why I felt uncertainty needed better defi-
nition was that the measures used at the time lumped
together what I saw as three very different types of per-
ceived uncertainty. I proposed that when managers are
attempting to formulate strategy in response to changes
in their organization’s environment, they may experience
three types of uncertainty:

(1) State uncertainty (What will the future environment
look like? What are the key trends?),

(2) Effect uncertainty (What do these events or trends
mean for us in our organization?), and

(3) Response uncertainty (What should we do about it?).

There are a number of interesting implications of distin-
guishing these types of uncertainty. First, one would
expect that only “state uncertainty” would correlate
with measures of “objective” volatility. The other types
of uncertainty have more to do with the specific rela-
tionship between an organization and its environment
(what do these events mean for us in particular?).
Second, these different types of uncertainty may not
necessarily co-vary in expected ways. As I pointed out
in the 1987 article, effect uncertainty may actually be at
its highest when state uncertainty is at its lowest.
Managers, in fact, may be the most motivated to pay
attention to their environments when they are pretty
sure that there are significant trends occurring (e.g.,
robotics) but are unsure about how to respond; perhaps
because they are uncertain as to what the specific impli-
cations of these trends are for their organization. Thus,
environmental uncertainty may not be a unitary phe-
nomenon that can be talked about as if the experience
of it is always the same. One has to be more specific
about the type and source of uncertainty.

Another implication is that there is an implied sequence
in the perception of various types of uncertainty. This
puts uncertainty into a larger conversation about strategy
formulation and sensemaking that emerged in the field in

4 ANNE SIGISMUND HUFF ET AL.



the 1980s and continues to be important (Daft & Weick,
1984; Dutton & Jackson, 1987; Gioia & Chittipeddi,
1991; Isabella, 1990; Meyer, 1982; Thomas et al., 1993;
Weick, 1995; Weick, Sutcliffe, & Obstfeld, 2005).

My thinking about the role of uncertainty in organiza-
tions has broadened considerably since my early work in
this area. There are so many things that managers might
be uncertain about (whether or not given events or trends
will occur, what their impact will be, what the probabil-
ity associated with various outcomes might be, what the
future of a particular technology looks like, who will re-
conceive their business and how, what they should do,
etc.). No matter what type of uncertainty is perceived, I
believe the experience of uncertainty is fundamental to
the sensemaking process of managers and humans more
generally.

One of the things that I find very interesting is that our
business rhetoric places a very high value on confidence
and certainty, as Robert has already noted. We pretend
to know, or at least be able to estimate, things that we
cannot know (the future value of stocks, for example).
This causes a common phenomenon in the world of busi-
ness, which is the denial or obfuscation of uncertainty.
Lipshitz and Strauss (1997) use the terms “suppression”
or “assumption making” to describe a similar phenom-
enon. For example, in the business world, people often
assign probabilities to the likelihood of future events as if
we know what they are with certainty. We then proceed
to use models with these probability estimates as if they
conveyed the truth when they actually make assumptions
about things that are fundamentally uncertain. The pro-
blem is that economists, other academics, analysts, and
managers tend to forget that the estimator actually did
not know the probability. Tacit assumptions of confi-
dence can lead to believing that we know things that we
do not know and to thinking that we are making deci-
sions under conditions of risk rather than decisions under
conditions of uncertainty, which, in turn, can lead to
poor quality and dangerous decisions.

One of the reasons why we want to pretend that we are
confident in our beliefs is that admitting uncertainty is
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tough. Uncertainty is associated with lack of control,
which creates stress and anxiety. Dawes (1988) asserts
that we dread uncertainty, which is one of the reasons
that we often deal with it by ignoring it. Consider, cli-
mate change as a case in point. Admitting uncertainty is
especially tough for managers who are supposed to know
what is going on and who live in the world where the
rhetoric of business is to pretend to know things that one
cannot possibly know with certainty. Academics also
have to recognize we, too, are invested in appearing to
“know” things. If we recognized uncertainty more often
in our classrooms, we might offer managers and other
organizational participants more realistic models of per-
ception, interpretation, decision making, and strategic
planning. However, realistically, we will also create anxi-
ety for our students and for ourselves.

Huff: That is a great introduction to why uncertainty is
such an important but slippery topic for managers
and researchers, Frances. One of my first publications
attempted to add another point. It was titled “Consensual
Uncertainty” (Huff, 1978) and argued that disagreement
about uncertainty among interacting stakeholders creates
an especially problematic kind of doubt. Divergence
in perceptions of uncertainty can have many causes,
including different experiences and trajectories (Barr,
Stimpert, & Huff, 1992). This suggests an additional
complexity: perceptions of uncertainty are likely to shift
over time, in part due to learning, a process which is
uneven and particularistic. In short, purposeful action is
made much more difficult when participants do not even
agree about whether there is uncertainty, or its nature.
So I would add to your list:

(1) Uncertainty due to difficulties in understanding dif-
ferences in interpretations among observers, and

(2) Uncertainty from unpredictable changes in per-
ceived uncertainty due to learning and shifting
attention at all levels of analysis.

Kristian, you drew on Frances’ work in a recent paper of
your own (Sund, 2015). What do you feel are the out-
standing issues in this area?
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Sund: I was drawn to the uncertainty construct whilst
working on my doctoral dissertation. As a trained econo-
mist I had grown up in a world similar to what the three
of you describe: risk is acknowledged and decisions are
made under conditions of asymmetries of information,
but relatively little attention is given to the concept of
uncertainty. The underlying assumption in the literature
I read was that, if necessary, more information could be
obtained to yield the “right” decision.

During my studies I had the opportunity to sit in on
strategy meetings in a number of companies, and what
I saw reminded me firstly of Simon’s (1979) description
of satisficing behavior, rather than profit maximizing
behavior, and secondly it exhibited the kind of muddling
through that Robert refers to. Managers appeared to me
to be very unclear about changes in the environment,
about competitors’ actions, about customers, and they
seemed to deal with this uncertainty by setting very
general targets, ones they hoped would be incremental
improvements to the status quo, yet satisfy owners.
These observations made me interested in the cognitive
aspects of strategy.

Now, as then, most organization theory textbooks cite
Duncan’s (1972) work on environmental uncertainty,
often noting how uncertainty acts as a data contingency
factor when designing organizations. However, since
his work in the early 1970s, we have learned how
perceptions of uncertainty, in addition to and I believe
more importantly than, objectively measured uncertainty
affects decision making. Frances’ work (Milliken, 1987,
1990) indeed helps researchers conceptualize issue-specific
subjective uncertainty and be more accurate in what they
mean by uncertainty.

What I have observed in my empirical work is that CEOs
in the same industry, facing the same task environment,
perceive industry trends very differently, and declare dif-
ferent levels of uncertainty (Sund, 2013). We know rela-
tively little about what drives such differences. Access to
information and prior experience may only be part of the
story. For example, we know little about the details of
links that could exist between individual personality
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traits and different types of perceived uncertainty. Work
on overconfidence could be a step in this direction, some-
thing I discuss in my own chapter in this volume (Sund,
2016). Some managers may systematically feel lower
state uncertainty than their peers, and be overconfident
in their own probability estimates. I think there are some
links here to your work on bias, Gerard.

Hodgkinson: There are indeed some very interesting
interconnections with my work, but these extend way
beyond my work on cognitive bias per se. My fascination
with cognition in the strategic management process
began 30 years ago, when in late 1986 I took up a
research post at Manchester Business School. I was
employed to work on a project investigating managers’
mental models of competitive industry structures and dis-
covered that, contrary to the neoclassical economic
orthodoxy that permeated the leading strategy textbooks
and journals of the time, organizational decision makers
within and between organizations in the UK grocery
retail sector held radically different perceptions of “the
business environment,” even though they faced similar
material circumstances and strategic contingencies
(Hodgkinson & Johnson, 1994). Our findings ran con-
trary to the body of work that was then emerging, which
suggested that strategists within a given sector would be
expected to hold highly similar representations of strate-
gic knowledge (cf., Porac, Thomas, & Baden-Fuller,
1989).

As a young psychologist, inculcated into and (at
that time) bound by the strictures of positivism, I
struggled both intellectually and emotionally to come
to terms with our empirical findings, a problem that
was exacerbated by the fact that my immediate collea-
gues did not uniformly share my objectivist world
view, being from a range of disciplinary backgrounds.
Subsequently, in my doctoral thesis I explored this
puzzle at length, attempting to disentangle competing
theoretical and methodological perspectives within the
(then) extant literature and develop a more unified
account of the socio-cognitive dynamics pertaining to
rivalry, by gathering and then analyzing a multilevel
longitudinal dataset.
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I elaborate on my early experience to this level of detail
to illustrate that, in embarking on cognition research, my
frustrations were similar to, but also different from, those
experienced by Kristian. On one hand, the cognitive per-
spective I was comfortable with was firmly rooted in the
objectivist certainty of the computational tradition of
Newell and Simon (1976), and Tversky and Kahneman
(1981), which is ontologically similar to Kristian’s start-
ing point. But the majority of the research team to which
I belonged were much closer to the interpretivist tradition
of Weick (1969, 1979, 1995) with which Kristian and
Anne were (and are) clearly comfortable, but which I
was only just beginning to appreciate in my early career.
These distinctly different viewpoints lie at the heart of the
literature on risk and uncertainty. Over the course of my
subsequent doctoral research (Hodgkinson, 1993), I came
to realize that there are grains of truth in each theoretical
perspective (see Hodgkinson, 2005, 2015).

After I demonstrated the veracity of competitive enact-
ment and related Weickian notions as an explanation
both of industry blind spots and collective inertia in the
first decade of my research career, I turned my attention
to theorizing and experimenting with tools and techni-
ques that might help improve the practice of strategizing.
It is at this juncture that my interest in Kahneman and
Tversky’s work on heuristics and biases was (re)awa-
kened. I wondered whether some of the knowledge
elicitation/cognitive mapping tools that were used to
demonstrate the potency of cognitive phenomena (e.g.,
Huff, 1990) might also be used as a foundation for inter-
vening in strategy making processes and addressing
recognized problems. Soon after completing my doctoral
studies I moved to a senior lectureship at the University
of Leeds. With a group of colleagues who had an interest
in behavioral decision making, I was lucky enough to
win a competitive award from the UK Economic and
Social Research Council under its “Risk and Human
Behaviour Programme”.

Thus began a program of work directed toward the
development and validation of causal cognitive mapping
techniques as a basis for enriching strategic thought and
attenuating cognitive biases of the sort identified by
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Kahneman and Tversky and well understood in the strat-
egy literature. By way of illustration, my colleagues and I
demonstrated the efficacy of these techniques for attenu-
ating “framing bias”, through a combination of labora-
tory and experimental field studies (Hodgkinson, Bown,
Maule, Glaister, & Pearman, 1999; Hodgkinson &
Maule, 2002).

Framing bias arises when trivial changes to the way in
which a decision problem is framed in terms of potential
gains or potential losses, lead to reversals of preference.
Decision makers had been shown to be typically risk
averse when gains were highlighted and risk seeking
when losses were highlighted (Kahneman & Tversky,
1984). The remedy for avoiding the potential pitfalls of
this bias is to adopt procedures “that will transform
equivalent versions of any problem into the same canoni-
cal representation” (Kahneman & Tversky, 1984,
p. 344) in order to bring about the normatively desirable
state of affairs in which individuals’ preferences conform
to the basic axioms of rational choice. In other words,
decision makers need to elaborate their models of the
problem at hand in ways that take into account both the
potential gains and potential losses at stake, thus ensur-
ing that trivial features of the decision context do not
influence choice behavior unduly.

Underpinned by dual-process theories of reasoning, judg-
ment, and social cognition, our approach generally
sought to develop and validate tools that would force
their users to “switch cognitive gears” (Louis & Sutton,
1991). Kahneman (2011) summarizes the considerable
literature on automatic processes, which, if left unchecked,
risk biased outcomes of varying types. My own book with
Paul Sparrow (Hodgkinson & Sparrow, 2002) includes an
effort to do the same thing.

More recently I have been influenced by advances in
the social neurosciences (e.g., Lieberman, 2007;
Loewenstein, Rick, & Cohen, 2008), which suggest that
such “cold” conceptions of risk and uncertainty are pro-
blematic, not least because the stimuli that trigger all
three of the types of perceived uncertainty identified by
Milliken (1987) are rarely, if ever, processed in an
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affectively neutral manner. On the contrary, as demon-
strated by some of my latest research, the issues that
warrant the label “strategic,” trigger wide variations in
emotional valuation by organizational decision makers
(Hodgkinson & Healey, 2011, 2014; Hodgkinson,
Wright, & Anderson, 2015).

Uncertainty within Teams and across
Larger Collectives

Huff: We’ve just summarized an important set of ideas
about the nature of uncertainty, but I think there is even
more to be said. For example, you have focused on
uncertainty in teams, Frances. What has that work pro-
duced for our understanding of uncertainty?

Milliken: Anne, as you noted earlier, one key question is
whether or not there is consensus on how certain or
uncertain the environment is perceived to be. This relates
to a larger conversation about whether there is agreement
about perceptions and interpretations of events in
general � whether in a team, in an organization, or any
other collective. It is a central issue in the study of group
decision making. Groups, teams, and larger collectives
can either use disagreement to fuel information seeking
and sharing, or they can engage in efforts to suppress dis-
agreement by exerting pressure on the dissenters to agree.
This introduces the topics of politics and conflict resolu-
tion into the mix.

To complicate the matter even further, not everyone has
an equal opportunity to offer their opinion in the hierar-
chies that dominate cognitive processing and collective
action. Even if someone has the opportunity, they may
not feel comfortable taking on a dissenting role. So there
can be a false assumption of consensus that the environ-
ment is well understood, but that consensus is produced
by the choice of governance structures and processes.
This is another way in which uncertainty about the envir-
onment can be obscured and it points toward one of my
current interests � the obstacles to optimal information
flow and their consequences for teams and organizations.
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Hodgkinson: I will add a further complication. Work
that I am undertaking with my colleagues Mark Healey
and Timo Vuori has begun to consider how the effects of
less conscious and deliberative forms of cognition might
undermine the attempts of teams to coordinate their
efforts. Specifically, we have been reflecting on the impli-
cations of dual-process formulations for (re)theorizing
team cognition and team coordination (Healey, Vuori, &
Hodgkinson, 2015).

The problem is that by focusing on mental models that
are conscious and deliberative, research on teams has
assumed that cognitive sharedness is unimodal; that is, it
operates at a single level of deliberative cognition.
Informed by advances in social neuroscience, in recent
years dual-process theorists (e.g., Lieberman, 2007)
instead have advanced “parallel competitive” accounts of
reasoning, judgment, and social cognition that are of a
different kind than the “default-interventionist” concep-
tions underpinning earlier cognitive work in the strategy
literature (e.g., Dutton, 1993; Hodgkinson & Maule,
2002; Reger & Palmer, 1996).

Default-interventionist theories assume that automatic
and controlled information processing systems operate in
sequence, with the controlled system shutting off the
automatic system when (scarce) cognitive capacity is
needed and available. Within classic models, the default
mode of information processing is through the operation
of System 1 processes, the prime objective being to con-
serve scarce, System 2 resources, using the latter to inter-
vene only when necessary. Parallel competitive models, in
contrast, assume that the controlled and automatic sys-
tems operate simultaneously. And this is important: the
automatic system continues to function even when the
controlled system is active. Parallel competitive models
are based on two key assumptions: (a) the two systems
contain distinct cognitive and affective content, and (b)
they exert competing influences on behavior.

These ideas have immense implications for understanding
why and how teams that are seemingly in close agree-
ment with respect to their perceptions of the environment
nevertheless fail to coordinate their actions in respect of
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the risks and uncertainties confronting them. In
hindsight, the reason for this paradox is obvious. In con-
fining their attention to deliberative, conscious cognition,
researchers studying teams have neglected important
less mindful cognition, including implicit attitudes
(Greenwald & Banaji, 1995), subconscious goals (Latham,
Stajkovic, & Locke, 2010), and implicit stereotypes
(Banaji, Hardin, & Rothman, 1993).

Despite growing appreciation in organizational research
of automatic system processes at the individual level,
research on teams has not kept pace with these develop-
ments. Instead, researchers have tended to assume that
shared, deliberative mental models both of the task envir-
onment and the team’s capabilities are likely to exist, and
that these models are the key determinants of team coordi-
nation and effectiveness. Our work suggests that although
these two types of “reflective” cognitive content are
important, sharing deliberative mental models of the task
and team is often insufficient for effective team perfor-
mance. To function effectively, teams must also share task
and team cognition at the “reflexive” level. In other
words, even when teams share highly similar explicit men-
tal models of the uncertainties and risks confronting them
and are in basic agreement regarding how those uncertain-
ties and risks might be addressed (reflective consensus),
divergent subconscious goals and implicit attitudes and
stereotypes antithetical to harmonious, coordinated action
(a lack of reflexive consensus) can undermine the team’s
efforts. Conversely, teams with low levels of reflective con-
sensus are sometimes able to function effectively because
they are united by a shared reflexive sense of purpose (i.e.,
shared subconscious goals) and concomitant routines that
coordinate their efforts.

Our work has thus begun to develop a more complete
understanding of shared cognition and its influence on
team processes and outcomes. By incorporating the
insights of parallel competitive accounts of reasoning,
judgment, and social cognition, this work is extending
team cognition theory to include automatic processes
that are more visceral and affective in nature. As I men-
tioned earlier, such “hot” cognition is integral to how
decision makers address risks and uncertainties. It is a
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fundamental determinant of how human beings interact
with one another. And of course it affects key organiza-
tional activities, like planning.

Planning while Recognizing Uncertainty
Sund: I believe what Gerard is pointing to here is impor-
tant. For a number of years I have been working with
various actors in the postal sector, a sector which has
been facing tremendous uncertainties. Some of my recent
work has been on their efforts at business model innova-
tion. It turns out one of their challenges is that top
management on one hand claim to understand the need
for innovative changes to their business to move away
from the declining letter market, but on the other hand
clash with middle managers in their most innovative
business units, and in the end make decisions firmly
rooted in the logics of the old core business (Sund,
Villarroel, & Bogers, 2014). This could well be indicative
of a lack of the kind of reflexive consensus Gerard talks
about.

A statistic I recently came across has renewed my interest
in strategic decision making under conditions of per-
ceived uncertainty. Bain & Company report in their
Management Tools & Trends (Rigby & Bilodeau, 2015)
that since the start of the financial crisis in 2007, the per-
centage of companies declaring that they use strategic
planning as a management tool has dropped from over
80% to a little over 40%. In other words, over half the
companies they survey yearly have dropped strategic
planning (or at least say they have done so). I interpret
this as a reaction to the uncertainty of the financial crisis
and subsequent economic recession that has led manage-
ment to think more short term, and it probably works at
both the conscious and non-conscious levels of proces-
sing that you just described, Gerard. It is tempting to
bury strategic planning as uncertainty increases, as
Frances reminds us, but instead I think there is a chal-
lenge for management educators to help managers reen-
gage with longer-term thinking, despite uncertainty.
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Hodgkinson: George Loewenstein and colleagues
(Loewenstein, 2006; Loewenstein et al., 2008) demon-
strate that one of the reasons decision makers avoid
uncertainty is because they are unable to deal effectively
with the negative emotions it often engenders. Their
research on what they call “the pleasures and pains of
information” in economic decisions draws directly on
neuroimaging studies showing that information signaling
negative prospects activates regions of the brain’s pain
matrix.

Because people derive pain not only from lost material
benefits, but also directly from information processing,
they avoid painful information even when it also suggests
long-term benefit. Instead, decision makers satiate on
pleasurable information, even if it provides only margin-
ally functional gains. For example, based on this founda-
tion, Karlsson, Loewenstein, and Seppi (2009) analyzed
computerized records to show that investors typically
manifest an “ostrich effect” by scrutinizing their stocks
more intensively when the general stock market is up,
relative to when it is down, thus reducing if not avoid-
ing altogether the pain of negative information. My
own experience in the world of practice, as a facilita-
tor of scenario planning workshops designed with the
aim of helping decision makers to deal with the uncer-
tainties confronting their organizations, attests to the
veracity of the ostrich effect (see Hodgkinson & Wright,
2002).

Huff: That’s a compelling metaphor. Robert, one reason
why your work on EU security is of interest to me is that
the ostrich effect is apparent but increasingly difficult to
maintain. You are working in situations that are
obviously uncertain and differentially experienced. Yet
the need for more coordinated action is incredibly strong
and it appears from the outside that some progress is
being made.

Galavan: I am involved with the Edward M. Kennedy
Institute for Conflict Intervention, and the work we have
been doing in this area has given us interesting insights
into how different organization types deal with uncer-
tainty. Uncertainty in the contexts we study is quite
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extreme, usually involving a failed or fragile nation-state
and is therefore high on all three of the uncertainty
dimensions that Frances identifies as well as the pain
index Gerard points us toward. There are quite a range
of actors involved, which as we have already noted is
likely to generate different perceptions of uncertainty and
different activity patterns. I will focus here on two groups
of actors for the contrast they provide: leaders of military
operations and diplomats.

What we find, and I vastly oversimplify here, is a
military that works together with a common language,
has a common culture, and expends significant plan-
ning time to objectively understand their capabilities.
Their approach to strategy making is to focus on
an end state, with a common terminology describing
the use of ends, ways, and means, which can also be
framed as objectives, concepts, and resources (Lykke,
1997). Uncertainty is managed by military actors when
they tightly define very general objectives (eliminating
complexity) and then use well-rehearsed processes to
develop that concept and accurately specify its resource
requirements.

In stark contrast, diplomats have no potential to narrow
an objective or eliminate its complexity. In their arena
there is no end, only an ongoing and often intensive pro-
cess of negotiation. For example, the Political and
Security Committee of the European Union meets for
two full days each week; more often if deemed necessary.
This takes far more time than any strategy committee
would invest in a commercial organization. The diplo-
mats we observe are in a constant state of monitoring,
and potentially an almost constant state of negotiating.
They work with many actors, especially political leaders,
and must also try to communicate the results of their
efforts to the general public. Their means of handling
uncertainty is to maintain a highly vigilant state of
awareness and flux, moving forward in small steps, sen-
sing reactions, and responding accordingly. They can
never be quite sure what the objective is (at least in any
meaningful timeframe). They deal with shifting and con-
tested concepts. They can influence but have little direct
control over resources.
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Both groups have evolved ways of working to suit their his-
torical demands. The military have the capabilities to take
decisive, controlled, and well-specified actions. They are
less suited to running societies, although clearly some forces
have not read that memo. At the same time, politically
astute diplomats are well suited to dealing with multiple
competing agendas, value sets, and fuzzy objectives. They
are less suited to rapid and coherent rallying of resources.
What these actors and the others involved (e.g., NGOs,
civil servants) have to embrace is a recognition that effective
solutions must rely on a “both and” logic, not on “either
or” logic. More specifically, the European Union is devel-
oping a concept known as the “comprehensive approach”.
It seeks to recognize that complex contexts need complex
and comprehensive responses. As we know, adopting this
stance has been a difficult challenge for all involved.

I see lots of parallels here with developments in other
kinds of organizations, particularly knowledge-based ser-
vice organizations. In almost all organizations the classic,
but now largely abandoned, military model of command
and control from which early organizations developed
their approach to planning is rapidly breaking down.
Knowledge is not generated on the basis of command
and certainly not from the top down. Borders are perme-
able and solutions are often co-created with customers,
suppliers, and competitors. Arguably, the need to under-
stand uncertainty, especially within and across compa-
nies and networks is getting much more difficult and
even more important than it was in the early period of
developing key concepts in MOC.

An Agenda for Future Work on
Uncertainty

Milliken: There are three topics I think will be particu-
larly important as we move forward with the study of
strategic decision making in general and perceived uncer-
tainty more specifically. Each of the three topic areas
reflect my own interest in the fundamental processes by
which individuals make sense of their worlds and then
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act as a result of their interpretations. The other partici-
pants in this conversation are primarily interested in stra-
tegic management research. I offer these topic areas as
ones that have relevance to strategy, but are equally rele-
vant to those who work in organization behavior, HR,
and organization theory, among other domains.

1. Study the consequences of the changing nature of
organizations. To quote from Barley and Kunda
(2006, p. 55): “The collapse of bureaucracy and the
blurring of the boundaries of firms is the most widely
acknowledged change associated with the shift to a
post-industrial economy.” We, as researchers, need
to consider whether (and how) our thinking about
MOC needs to change as a consequence. We must
acknowledge and try to understand the implications
of the shift to a post-industrial world and its impact
on how we should now think about uncertainty,
cognition, sensemaking, sense-giving, and strategic
decision making. One obvious area of importance is
to study information flows in networks, especially
networks that span organizational boundaries.

2. Pay attention to power and information flows in and
around organizations. Organizations are hierarchies
and not everyone has an equal say in organizational
sensemaking efforts because of differences in power.
Earlier in this conversation I said that I am very
interested in the current research on information
flows in organizations. It seems to me that we have
tended to assume that information flows smoothly
around organizations and up hierarchies but this
assumption is far from the truth � despite the great
increase we now have in sources, uses, and commu-
nication of information. My particular interest at the
present time is in what I might call “distortions” in
upward communication flows. That is, what do
employees not say to their bosses and how do these
decisions affect what managers know (and do not
know) about how their organization operates. This
is related to the earlier discussion of the difficulty
people have in discussing painful topics; especially
potentially threatening ones.
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I would point to two arenas that especially need
further research:

The problem of upward communication in organiza-
tions and its implications for decision making and
organizational learning. To tie this in with my think-
ing on uncertainty, my hunch is that managers may
be more confident (certain) that they know what is
going on than they should be. This is because there
are enormous incentives in place for lower-level
employees to tell managers what they want to hear
and to leave out information that signals that there is
uncertainty about the effectiveness of a strategy or
conveys other negative feedback (Fang, Kim, &
Milliken, 2014; Milliken & Lam, 2009). Employees
often have little incentive to convey negative feed-
back or bad news to managers.
Study the effects of power on sensemaking and sense-
giving. Weick, Sutcliffe, and Obstfeld (2005) discuss
the need for more exploration of power and sense-
making. While my research on upward communication
is about the failure of upward communication, other
people have focused on how people in power attempt
to “give sense” to others (Gioia and Chittipeddi, 1991).
Powerful people, for example, may try to persuade less
powerful people that they, the leaders, understand con-
ditions in the organizational environment, thereby
“helping” the less powerful to deal with the anxiety
created by their own uncertainty. But, of course, this
is motivated sense-giving. While such “sense-giving”
efforts may seem necessary to create action, it is also
possible that “sense-giving” efforts have the unintended
consequence of blocking the upward flow of any infor-
mation that is inconsistent with the view of the world
propagated by the managers. This in turn can block
strategic change initiatives at the very time that they are
most needed. It is an interesting puzzle for researchers
andmanagers to navigate.

3. Emphasize teams as a locus of decision making.
Organizations rely on teams to manage projects
and make decisions but we need to know more
about how to improve teams’ performance on
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decision-making tasks. I think there is still much
more work to be done in the area of decision heuris-
tics and how they affect decision-making processes
in organizations. In particular, we need to think
about what factors influence whether decision-
making teams are more or less likely to be suscepti-
ble to the use of decision heuristics than individuals.
As I mentioned earlier, another key area, in my
opinion, is to improve our understanding of how
groups deal with disagreement. Our objective should
be to give better advice to managers about how to
manage disagreements in a way that captures cogni-
tive richness.
Sund: I have often heard others say that cognition
research somehow “bridges” the traditional func-
tional domains of research (strategy, HR, organiza-
tion theory, and so on), as Frances suggests, and I
agree. What is missing for me are some theoretically
defined and empirically measured links between spe-
cific major theories and their cognitive microfounda-
tions. What I mean by this can be expressed with the
following specific examples:

4. Explore multilevel links between cognitive and man-
agement theories. There are a number of very impor-
tant (organizational level) theories that have gained
prominence since the 1990s across multiple fields
(not just in strategy) and that clearly have some links
to cognition. Firstly, I would mention the knowl-
edge-based view of the firm (Grant, 1996; Nonaka,
1994). Knowledge, its creation and transfer between
actors is, in this view, at the very heart of organiza-
tional endeavors, yet we know relatively little about
the link between this knowledge content and our
theories of knowledge structure. For example, how
do cognitive biases at the individual level affect subse-
quent knowledge value creation at the organizational
level? Another example is the idea of absorptive capa-
city, defined as the “ability of a firm to recognize the
value of new, external information, assimilate it, and
apply it to commercial ends” (Cohen & Levinthal,
1990, p. 128). The concept is incredibly similar to
Daft and Weick’s (1984) notion of the interpretative
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process of collective sensemaking, yet what Pandza
and Thorpe (2009) have labeled the “managerial
agency in creating and shaping dynamic capabilities”
has rarely been explored. This call for more work on
the cognitive microfoundations of grand theories of
strategy (Foss & Lindenberg, 2013) can be seen as an
opportunity to seek some form of unifying structure
between macro- and micro-level theories, and is actu-
ally at the heart of much of the work that has taken
place in MOC.
Hodgkinson: As I hope I have conveyed in my earlier
remarks, I sense that MOC is at an exciting stage in
its development. Concepts and theories that have
been foundational to our scholarly community’s work
from the field’s inception are reaching the end of their
shelf life, in my opinion. New work that addresses
this fundamental problem needs to gather momentum
and to this end I would like to highlight two pressing
priorities:

5. Focus on adaptive rationality. Conventional-
bounded rationality conceptions of decision makers
as (ineffective) cognitive misers are receiving increas-
ing criticism from scholars, from a wide range of
perspectives (cf., Gigerenzer & Gaissmaier, 2011;
Hodgkinson & Healey, 2008, 2011; Lant &
Shapira, 2001; Lipshitz, Klein, Orasanu, & Salas,
2001; Sutcliffe & Weick, 2008). In the wake of
these developments, organization theory and strategy
scholars are advancing alternative conceptions of
heuristic and intuitive decision processes � ones that
are adaptively rational (cf., Bingham & Eisenhardt,
2011, 2014; Hodgkinson, Langan-Fox, & Sadler-
Smith, 2008; Hodgkinson, Sadler-Smith, Burke,
Claxton, & Sparrow, 2009; Salas, Rosen, &
DiazGranados, 2010; Vuori & Vuori, 2014). This
work is providing a much-needed counterweight
to the classical view that has emphasized the
“down-sides” of heuristics and intuition as means of
addressing uncertainty in an unpredictable world.
However, we need to understand better the genera-
tive mechanisms underpinning the genesis and
evolution of adaptively rational heuristics and the

Uncertainty in Managerial and Organizational Cognition 21



boundary conditions that limit their effectiveness.
Relatedly, we need a program of work to extend
recent nascent attempts to integrate the insights of
the classic heuristics and biases program of work
with more naturalistic conceptions of intuition
(Kahneman & Klein, 2009, 2010).

6. Pay special attention to “hot” cognition. Drawing
on recent advances in social neuroscience, some of
which I have alluded to above, strategy and organi-
zation theory researchers have begun to eschew
“cold” conceptions of cognition in favor of “hot
cognition” alternatives (e.g., Healey & Hodgkinson,
2014; Hodgkinson & Healey, 2011, 2014;
Huy, 2011, 2012; Liu & Maitlis, 2014; Powell,
2011; Powell & Puccinelli, 2012). For instance,
Hodgkinson and Healey (2011) revisited the core
psychological assumptions underpinning Teece’s
(2007) influential dynamic capabilities framework,
with the aim of developing a more complete picture
of the psychological challenges associated with devel-
oping dynamic capabilities. We demonstrated that
the biases and inertial forces that undermine strategic
adaptation have emotional roots as well as cognitive
ones. Our analysis highlights “the need for a new
generation of knowledge elicitation and decision-
aiding techniques, predicated on hot cognition prin-
ciples, for both intervention and research purposes”
(p. 1512).
Responding directly to this challenge, I recently led a
small-scale two-study project that demonstrated
the feasibility of adapting the repertory grid techni-
que, an approach to cognitive mapping that is well-
established in strategic management (Huff, 1990;
Huff & Reger, 1987; Walsh, 1995; Wright, 2004,
2008), as a basis for amassing the empirical evidence
required to test and extend theory and research
predicated on hot cognition principles (Hodgkinson
et al., 2015). Departing from the “cold cognition
logic” currently prevailing, we proposed metacogni-
tion, emotion management, and self-regulation as
core dynamic managerial capabilities.
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The resulting method and others like it have the poten-
tial to benefit strategic decision makers and strategy
workshop facilitators in their efforts to intervene in
decision-making processes. By forcing decision makers
to reflect emotionally on the issues at hand, a process
known as emotional reframing (Powell, 2011), the
adoption of such techniques should equip organiza-
tional decision makers with the ability to sense with
greater alacrity the need for mental model change and
then shift their strategic choices accordingly. Clearly an
important next step is to utilize our new method in
larger scale longitudinal studies that track how the
interplay of hot and cold cognition co-evolves overtime
and in what direction(s) and with what magnitude(s),
drawing out the potential implications for reframing as
an aid to strategic adaptation in the face of uncertainty.
Galavan: Well it is a fantastic list already, so rather
than nuance some of the points made I want to point
to two aspects that have not been mentioned at all, but
are important complements. First, we should remember
that uncertainty is not randomness. Even chaotic sys-
tems have embedded patterns and those patterns, while
not always obvious at first glance, generate an underly-
ing fabric into which the complex story is woven. One
of the potential pattern generators that I have been
exploring with Liam Lacey is values (Lacey &
Galavan, 2015). Values have been lost to a large extent
under a wave of work on agency theory (Jensen &
Meckling, 1976) and the assumptions it brings about
self-serving agents in need of external incentives to
shape their behavior. I commend reasserting them in
MOC.

7. Recognize the centrality of values in decision making
and the organizational means by which they are
crowded out. Gerard mentioned the importance of
“subconscious goals and implicit attitudes” and
values must play a role in our understanding of these
drivers. At the risk of normative prescription, it
strikes me that values are an important stabilizing
mechanism in the face of uncertainty and I am confi-
dent practitioners recognize this, even if it is not
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foremost in our literature. In one of the extreme con-
texts that we studied a senior manager was explicit
about the role of values in a risk laden post-conflict
environment, explaining the need both to develop a
set of values and then to “patrol those values”
(Galavan, Murphy and Braniff, 2017). I believe we
do a service to management as a profession by exam-
ining the mechanisms through which individual and
social values develop and operate in organizations.
The second call I have is for research that further
embraces a wider definition of cognition. We have
an ethical responsibility to ensure that our research
improves the lives of our subjects � managers and
other decision makers grappling with the challenges
of uncertainty. Our research must therefore address
their needs as people, not merely hosts of cognitive
structures.

8. Examine uncertainty from a holistic perspective.
Cognition research is not brain research and I have
concerns in relation to its rather crude, but nevertheless
alluring draw to deconstruction. The most demanding
draw is currently neuroscience. While without a doubt,
understanding the brain adds to our understanding of
cognition, it removes cognition from its sentient
human host. I would like to see some of our work
broaden out and embrace philosophical premises and
ethical considerations in a more holistic way.
Huff: It is not easy to add to this impressive list, but I
will follow Robert’s lead by suggesting a few more
expansions.

9. Pay attention to the increasing importance of social
media in creating and shaping perceived uncertainty.
There is a strong but unpredictable “contagion”
of sensemaking among individuals through social
media that can derail plans in unexpected ways
(Huff, 2016). As organizations become more open to
involvement with “outsiders,” by choice and by
necessity, they face more unpredictable, and largely
uncontrollable, interactions. So far, money and
marketing expertise seems to have relatively little
effect on social media conversations.
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On a related theme, we have not addressed the
changing nature of uncertainty due to the move
from analog to digital information processing. A
particularly interesting and important area of new
research has to do with the number of “decisions”
made without human attention. Thus another com-
pelling area for new research is to:

10. Reconsider uncertainty in a world dominated by
sensors and tracking, the increasing collection of
big data sets, and algorithmic decision rules. The
average person is on film hundreds of times a day.
Face recognition is increasingly, but not completely,
successful in connecting names to these pictures.
Data collection of other kinds, especially the
records people generate as they use their mobile
phones, computers, and other electronic devices
(like credit cards and ATMs) creates saleable infor-
mation at an aggregate level and is increasingly
“curating” the access to information we have at a
personal level based on our past behavior. At the
same time, sensing technology now makes it possi-
ble and increasingly affordable to gather informa-
tion from the “internet of things” that surrounds
us. I think we must abandon past desires and
expectations for certainty just as we need to aban-
don past expectations and desires for privacy.
Finally, it is somewhat surprising that we have not
said much about innovation or entrepreneurship.
Important work in this area provides evidence
about how decisions are made not only when
uncertainty exists about the nature of the world,
but also when decision makers are uncertain about
their own goals and means.

11. Study actions taking place despite uncertainty.
Research on innovation and entrepreneurship con-
siders how managers and other actors (customers,
investors, etc.) proceed when they cannot access
desirable information. Work on open innovation,
for example, looks at what decision makers do
when they recognize they must go beyond their
own organization and networks to resolve
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uncertainty. Of particular interest to the current
discussion, the search can end by reconceptualising
the frame within which uncertainty was first defined
(Huff, Möslein, & Reichwald, 2013). Considering
an even deeper uncertainty, work on effectuation
by Saras Saravathy and her colleagues (see
effectuation.org) considers how experienced entre-
preneurs generate ideas even though they are unclear
about what they are developing or how they will
create it. Those interested in design, in contrast,
focus on creating new meanings rather than interact-
ing with extant meaning (e.g., Verganti, 2013).
In short, I recommend that some researchers inter-
ested in uncertainty look at changing definitions of
how opportunities to act are defined (Venkataraman,
Sarasvathy, Dew, & Forster, 2012).

Conclusion
As a concluding note from all five of the participants in this con-
versation, we will merely say that we hope readers are as ener-
gized as we are about finding new research opportunities to
address critical organizational issues.
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