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Abstract
This paper aims at describing and analyzing weak signals processing filters by
integrating three different theoretical frameworks: the complexity theory, the
sense making theory, and the decision making theory. The theoretical
propositions are tested in a case study that describes the information filter
structure of two different vision building processes in the context of a globally
leading ICT company. We identify causal relationships between the shape of the
information filter and the shape of the outcome of the vision process. Thus, this
paper contributes to the existing theory on organizational sense-making by
developing a coherent model of information filtering phenomena during a vision
building process.
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Introduction

In uncertain and unpredictable environments, companies need to capture and process weak
signals that may herald major shifts in the marketplace. Pointers for capturing and processing
such weak signals can be found in the complexity theory. According to this theory, the
complexity of a subsystem, e.g. an organization, has to be in line with the complexity of the
system, e.g. an organization’s business environment, in order for survival to be enhanced. To
achieve and sustain a competitive advantage, companies in turbulent environments need to
scan the business environment in order to pick up early warning signals and to identify early
opportunities. To steer through turbulence and uncertainty, companies need to establish and
sustain a dynamic vision that captures the dynamics of their operating environment. Faced
with an avalanche of often conflicting signals, companies need to develop and employ subtle
information filters (Ansoff, 1979; Henderson et al., 1990) that determine, which weak signals
are taken into more intensive consideration, which signals are filtered out, and which issues
eventually find their way into the vision statement of an organization. Here, we follow
Godet’s (1994:59) definition of weak signals as “a factor of change hardly perceptible at
present, but which will constitute a strong trend in the future”.
While the importance of weak signal processing and filtering processes for the shaping of
organizational cognition has been widely recognized, the studies of actual vision-building
processes have been scarce. Weak signal filtering is a subtle process that is difficult to
observe and analyze, because information pertaining to weak signals is very seldom coded
during the filtering process. A vision process is also a time- and resource-consuming process
that is not easily accessible to external researchers because of the sensitivities involved.
Therefore, to date, most studies focusing on information filtering have had to rely on
laboratory experiments that only simulate the information processes taking place in real-life
organizations.
In this paper, we seek to contribute to the literature on organizational cognition by analyzing
real-life vision processes in company contexts as the processes unfold. Our aim is to
understand the structure of the information filters that filter weak signals during corporate
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vision building

processes, and to describe typical features of the identified filtering

mechanisms during real-life operation. Our empirical focus is on two different vision building
processes: one is a hierarchical, management-driven process, and the other represents a lean,
bottom-up process that commands wide participation from the organization. The focus of our
study is illustrated in Figure 1 below.
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Focus of the study

By so doing, our paper seeks to make several distinctive contributions to the literature on
organizational cognition. First, this is one of only a handful of studies to study vision
processes in real-life contexts as the process unfolds. Second, this study employs actual
codified data pertaining to weak signals, as coded during the vision process. Third, we
provide a rare glimpse on organizational information filters in operation. Fourth, employing
this rich data, we build a coherent model of the shaping of organizational cognition in
turbulent environments.

Theoretical framework
Information filtering as a phenomenon has been mentioned within literature concerning the
complexity theory, the sense making theory and decision making and foresight theories
(Anderson 1999, Weick 1995, Ansoff 1979). However, there does not seem to be a
comprehensive analysis of the filtering processes and mechanisms that operate within the
forecasting and vision building processes of organizations operating in turbulent
environments.
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This paper integrates three different theories in order to enhance the understanding of
information filtering mechanisms: the complex adaptive systems theory, the sense making
theory, and the strategic decision making theory. First, in a changing environment, an
organization needs to continuously monitor its operating environment. When we consider an
organization to be a subsystem of a complex, turbulent market system, the complex adaptive
systems theory will provide us with some information about requirements for information
filtering. Secondly, an organization has a perception, a socially constructed mental model
about the market that is created in a sense making process. Also, the vision building process
of an organization, as part of its strategy building process, has set objectives and defined
processes for forecasting.
CAS
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Sensemaking
Perception

Decision making
FILTER
STRUCTURE

Process &
objectives

Figure 2 Theoretical lay out
CAS
The complex adaptive systems (CAS) theory is applicable in complex and unpredictable
contexts where changes are non-linear and the system is constantly out of equilibrium
(Anderson 1999, Anderson & McDaniel 1999). An organization operating in such an
environment needs to scan and filter complex, often conflicting sets of information. The
nature of this obligatory interaction is to pick up data and signals from the operating
environment, identify patterns and regularities, and compress the information into internal
models that reflect the complexity of the external environment. The complex adaptive
systems literature (Anderson 1999, McDaniel& Walls 1997, Lissack 1999) calls these models
schemata. As the operating units (agents) base their actions on such schemata, the cognitive
structures determine the actions that the agent takes. (Anderson 1999).
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The complex adaptive systems theory sets some requirements for the information filtering
process. Importantly, there must be a dynamic fit with the complexity of the macro system
and the subsystem. A potential way to manage the complexity of the subsystem is through
participation in the scanning process, fast feedback loops, and deep interaction processes with
the operating environment (Anderson&McDaniel 1999).
Sense making
Sense making includes both explicit and implicit mental processes of scanning, framing,
interpreting, and constructing a conception of the situation at hand. Preceding decision
making, sense making plays a significant role in framing the scope of forthcoming decisions.
(Woodside 2001). As cognitive scientists suggest, the way individuals make sense of, and act
within, their environments is tied with their cognitive frameworks or mental models (Abelson
1976, Fiske & Taylor 1991, Bogner & Barr 2000).
The sense making theory asserts that understanding of a situation of a person, a group, or an
organization, rather than the objective properties of the situation, shape the way a person, a
group or an organization acts in the situation. (Czarniawska 1997). The sense making theory
challenges many existing theories who claim that organizational behavior is determined by
rational choices based upon objective visions of the world. (Hopkinson 2001).
In a rapidly changing environment the biggest competitive threat is the steady pace of
competence-destroying change that occurs, and the inability of management to foresee these
changes. (D´Aveni 1994, Thomas 1996, Brown & Eisenhardt 1998). Weak signals are also a
perfect example of ill-defined problems, when managers are trying to make sense of things
that are of no significant importance now, but possible windows for significant opportunities
in the future. When facing such challenges, managers impose meanings and interpretations
that are coherent with their existing mental models dealing with information processing and
decision making preferences. (Rosa 2001).
Decision making
In this study we apply an interpretative approach to the decision making process. In the
interpretative perspective, strategy is merely a shared cognitive scheme (Hendry 2000), and

6
the decision making process is considered to be a socially interactive sense making process.
In this study we follow Chia and consider decisions to be social representations of the
organizational reality (Chia 1994, Berger-Luckmann 1995).
Strategic decisions represent a response to managers’ needs to structure their perceived
environments (Hendry 2000, Weick 1995, Laroche 1995) The natural first step in this process
is vision building. A shared vision provides a common framework by which to assess
available information and focus on relevant issues. This is elementary for the efficiency of the
organization, the shared construction of reality decreases opportunism and increases
information sharing and alignment. (Luhman 1995, Dyer-Singh 1998). One of the basic
assumptions of the traditional decision making theory is that a manager makes optimal
choices in a highly specified and clearly defined environment (March and Simon 1958,
Ansoff 1979, Mintzberg 1990) In the complex systems reality this is not possible, as there is
no comprehensive information on the whole set of alternatives, the consequences are not
identifiable and utility functions or preference ordering is difficult to define in a sustainable
way (Kuusi 2000). Thus, an ongoing flow of information to the vision process is required.
If only one agent is under consideration the aim to gain competitive advantage requires also
weak signals collecting and refinement to proactive operations. (Juvenel 1967:17, Bell 1987).
Weak signals collecting and forecast facilitate decision making by explicating the decisions
which management is already aware of and makes management face requirements for novel
decisions (de Juvenel 1967). The nature of the strategic decision making process is to define
objectives for the vision building process and to choose the way it is to be run. The choice of
objectives, methods (processes) and quality of participants have several implications on the
structure of the filter in the process.
Filters in the vision building process
As the above discussion suggests, information filters may influence decision processes in
multiple ways. For the purposes of our model development, we divide these influences into
two dimensions: scope and process filters. Scope filters represent cognitive filters that
influence the focus of observation. Scope filters determine, what kind of objectives are given
to the vision process, what issues are considered, and what kind of information is therefore
processed. Process filters operate through the vision process. Thus, they are influenced by the
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type of process chosen (e.g., top-down or bottom-up), what kind of participation is solicited
from organizational stakeholders, and what are the methods chosen to process the inputs
received by these. Scope filters, therefore, determine the scope of observation whereas
process filters determine what signals pass through the vision process.
Both types of filters shape the outcomes of organizational vision processes, as explicated in
the following propositions. These propositions also make assumptions on the shape (width
and depth) of the filter and their implications.
Scope Proposition 1A
The diversity of participants and the variety of selection criteria increase the width of
information filters and result in a large variety of weak signals as output.
According to the complexity theory, wide participation increases the complexity of the
subsystem (McDaniell 1997). Wide participation also increases the potential of
diversity of mental models, thereby increasing the diversity of weak signals identified
as inputs to the information process. Ceteris paribus, this should result in a larger
variety of weak signals captured as process outputs (Weick 1995, Sharma 2000)
Scope Proposition 1B
Specialized expertise and a multi-step argumentation process increase the depth of the
information filter and promote deeper insight of new features of the operating
environment as output.
The basic mechanism for an agent to adapt to the environment is by processing
information from the environment. Information is processed by identifying patterns
and fitting new information into extant schemata (Anderson, 1999), and by seeking
retrospective explanations (Weick 1995, Rosa 2001 Dutton & Jackson 1987, Sharma
2000). The deep argumentation process run by experts is considered to be a necessity
for developing plausible interpretations and new insight. (Kuusi 2000). The deeper the
expertise associated with the process, the deeper the new insight should be arising
from the process.
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Process Proposition 2A
Late decision making increases filter width and helps solicit a large diversity of input
into the vision process.
The basic feature of an independent subsystem agent is to aim for local optima.
According to the complex systems theory this increases flexibility. The more
independent the agents are, the higher the level of complexity is. The argumentation
process is also a process of socialization (Weick 1995). If decisions are made at the
very early phase of the process, the cultural perception filter (Ansoff 1979) and the
shared rules (Levitt & March 1988, Holland 1998), the sameness of criteria on the
cognitive map of decision maker rule the outcome (Laztlo 1993).

Methodology
Because our interest was in model and grounded theory development, we chose the case
method as our research strategy. Our choice of the case method was further motivated by our
interest in highly complex processes that take some time to unfold: this is a type of problem to
which the case method is ideally suited (Yin, 1991). The study starts from the initial
framework that consists of three main theories relevant to the chosen subject: the CAS, sense
making theory and decision making theory. In the theory-building process the dialogue
between the empirical data, earlier studies, and the emerging insights from the data are
essential. Therefore the process must be, and it has been, both iterative and communicative.
(Miles & Huberman 1984, Eisenhardt 1989, Kvale 1989, Forssén 2002). Because of our
interest in theory development, we chose to ground our model development on actual case
data complemented with a deep review of received theories on organizational cognition and
sense-making (Eisenhardt, 1989).
Triangulation was used to enhance the validity and reliability of emerging theoretical
generalizations. This study involved a large number of people, who came from all levels of
the case organization. The data collection was based on interviews, questionnaires, process
documentation, and clinical observation. Also, all available documents concerning the vision
building process were used, and the data was continuously iterated between the emerging
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concepts, constructs, and discussions about them and their relations with the existing theories.
(Eisenhardt 1989, Miles & Huberman 1994, Yin 1994, Strauss & Corbin 1998).

Results
The two cases studied came from the same unit of the same company. We studied the vision
processes of the unit in years 2000 and 2001, respectively. In year 2000, the process was
organized as a management -driven exercise, and it therefore represented an example of a topdown vision process in the study. For 2001, the process was changed, with emphasis laid on
unit-wide participation in the process. The study of two different processes within the same
organizational context was beneficial, since we were able thereby to reduce variance on
external conditions and focus on changes caused by variation along dimensions of theoretical
interest.
1) Description of the vision process in 2000
Traditionally the vision building process of the case organization has been management (unit,
group) driven. All groups have run their own vision meetings (1-2 meetings, with
comprehensive representation of the potential staff). The group leaders presented their
propositions to the unit’s vision task force that consisted of group leaders and some opinion
leaders. The manager of the unit crystallized the ideas on a couple of overheads. In this study
these group propositions constitute the empirical material that was investigated.
2) Description of the vision process in 2001
The vision process in 2001 was different in two major regards. The potential issues (weak
signals), 273 altogether, were collected from 30 senior scientists into a database. This
database was reviewed by three group leaders and the unit manager, who chose altogether 52
potential weak signals to be evaluated on a cognitive map drawn with help from all levels of
the unit. Out of 120 researchers, 91 participated in the evaluation phase. The analysis report
indicated the signals that were considered to be most relevant, signals that were potential
sources of future competitiveness, and signals that were considered to be weak, emerging, or
dissipating. The report was discussed in a workshop (2 deputy directors, one unit manager,
one senior scientist and one guru expert, one new member of the organization). The agenda of
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this workshop came directly from the evaluation report: the 10 most important and potential
issues were discussed. Also at this time, conclusions were reported using transparencies. The
objective of the process was to act as a catalyst for discussion and as an input for the formal
strategy process. The vision building process therefore represented an application of the
Delphi method.
Description of the filters
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The major differences between these two processes can be found within argumentation and
timing of decision making. The filter of 2000 featured a deep argumentation process which is
personalized by the group/persons that present them. So the aim for proper argumentation and
high predictability is natural. The anonymous nature of the process of 2001 creates
prerequisites for an “idea testing “ type process. The level of participation was about the
same in both of the processes, only the phase of participation and the task were different.
Width

Filter 2001

Typical features 2001:
Wide scope (273, 57), instead of rational predictable
argumentation, novel issues testing,
Managerial power filter strong in the middle of the process
Evaluation democratic, opinion leader filter free
Very late argumentation

Filter 2000
Depth

Typical features 2000:
Specified narrow scope
Strong requirement for plausibility and probability
Power filter strong (opinion leaders, status)
Early decision-making
Strong and deep multi-step argumentation

argumentation

Figure 3: The weak signals filter shape in the cases
Description of the outcome of the process
The themes of the 2000 process are very aggregate and extremely technology driven. The
Ansoffian framework does not function properly here because of the aggregate nature of the
expressions, but the basic nature of these issues are very predictable. The time scope was 2-4
years. The sources of potential vision building issues are technological even if the changes in
demand or market was mentioned only in a few cases. The major difference in the material of
the 2001 process as compared to the material of the 2000 process was the concrete nature of
issues and a wide variety of themes and sources of potential issues. There is a wide diversity
of signal sources (6-7 sources, technology source in 8/20 cases). The predictability of the
material is lower and disputably higher than in a traditional case. The time scope is 2-5 years.
This has produced raw material for a further argumentation process.
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Conclusions
The aim of this study was to describe the filter that filters the external signals into the vision
building process of an organization and to create some understanding to the causality of the
shape of the filter and to the nature of the outcome of the process.
The result of the case study was that a deep, narrow filter produces well argumentated, very
predictable one-scope aggregate level output. A flat and wide filter produces a wide diversity
of concrete issues emerging from many different sources.
Scope Proposition 1A
The diversity of participants and the variety of selection criteria increase the width of
information filters and result in a large variety of weak signals as output.
Process Proposition 2A
Late decision making increases filter width and helps solicit a large diversity of input
into the vision process.
These results provide support to proposition 2A and partly to proposition 1A. Late decision
making really shapes the filter wide and thus implicates a large diversity of input into the
vision building process (2A) as was the case in the 2001 vision building process. In
proposition 1A the participation of processes was also considered. In this respect the empirics
did not give us any evidence; in both of the processes the participation structure of phases
were different, but could be considered to be almost equally wide. But instead, it was evident
that the selecting criteria mentioned in proposition 1A really indicated the diversity of the
outcome. In the 2001 process the variety of the source of difference comes from the
anonymous nature of the process (Turoff 1975, Hiltz and Turoff 1995). In the web-aided
process the input creators and evaluators were anonymous and that changed the mental model
of the participants. The phenomenon could be featured as a kind of an experimental
atmosphere. “I wanted to include some crazy ideas, even if I do not agree with some of
them… in order to find out what others think about them”. This phenomenon is typical of
independent agents of the complexity theory.
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Scope Proposition 1B
Specialized expertise and a multi-step argumentation process increase the depth of the
information filter and promote deeper insight of new features of the operating
environment as output.
Proposition 1B stated that the strong expertise and multi-step argumentation process shapes
the filter deep. This implicates new insight on new features of the operating environment as
output. The cases investigated did not support this proposition at all. The outcome of the
process 2000 with deep filter, early decision making and focusing (Nutt 1998) did produce
aggregate level predictions for the future. These predictions were very focused but did not
present novel insight for the business. More or less the internal need for credibility inhibited
their explication of novel, out of current paradigm ideas (Kuusi 2000)
What are the implications of the result of this study for the vision building process
management? The objectives of the process set the requirements for the shape of filter (see
more about Ansoff’s managerial capability filter and managers’ perception filter in Ansoff
1979). If the ambition is to enact the market, that is: the representation we create about the
operating environment, should operate as a source of systematic action .(de Juvenel 1967,
Kuusi 2000). This creates competitive advantage. (Kauffman 1995, Osborne et al. 2001, see
also Godet 1994). In this process the visioning should bring novel insight and challenge the
current mental model (Jacobsson 1997). In order to fulfill these requirements, the filter should
be flat and wide. This requirement is essential especially when the operating environment is
complex and turbulent. In order to create a fit with the filter and the complexity of the
environment, the filter should be wide (Ansoff, 1979). If the operating environment is
predictable and /or the resources in use are scarce, the filter should be deep and the
conclusions well focused and argumentated (March and Simon 1958,Ansoff 1979, Kuusi
2000. Especially in situations where the basic strategy is reactive and the reaction time is
short,. well-argumentated strong and

shared cognitions (Weick 1995, Nahapiet&Goshal

1998, Dyer& Singh 1998,) create focused action.
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Discussion
There are some potential sources of bias in this study.

As there was only one case

organization under investigation, it does not produce the power for generalization. Due to the
requirements of top confidentiality narrative analysis was limited. The results of this study are
based on a comparison of two vision building processes from two consequtive years. The
retrospective nature of the data collected on process 2000 may cause some bias. Also the
different objective settings of these processes may have had some impact on the nature of the
outcome.
We have used mental models as the research object, even if we know that there is a linkage
between the mental model and strategic behavior (Hodginson 1997). To be efficient, this
research should in an ideal case have covered also the strategy formation and the evaluation of
the performance measures when implementation is completed. Vision building is a thinking
process: if an organization is defined as merely an actor, the actions should be more profound
to have the right focus for research (Mintzberg and Waters 1990, Hendry 2000).
There are plenty of issues worth further investigation: according to the results presented in
this paper, the role of argumentation is essential. In this respect it would be interesting to
study/examine the argumentation process and the nature of argumentation more thoroughly
(Eliansson 1996) in the context of complex environments. According to the complexity theory
one of the major means for managing the complexity of a subsystem is participation in
decision making. This aspect was not possible to be covered in this study. It could be
interesting to run a proper analysis on the influence of structure and the number of
participants. Especially as we know that the role of corporate culture and identity of
participants has a prominent impact on cognitive models (Weick 1995, Ansoff 1979).
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