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Executive Summary

Although Business Intelligence (BI) is perceived
as being more and more essential to the survival of
organizations, its viability and effectiveness can be
questioned in terms of the inability of practitioners to
exploit strategic information. As little work is avail-
able on this practical issue, our objective is to fill the
gap by developing a method for the creation of
collective intelligence on organizational environments.
Using a qualitative methodology known as ‘engineer-
ing management research’, we have attempted to
further both practical and theoretical knowledge about
BI. So far, we have completed four experiments within
organizations. The theoretical as well as the practical
results are encouraging. In this article we have at-
tempted to present our approach in a way that may
be of value to people interested in applying it them-
selves.
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Introduction
Business Intelligence (BI) can be defined as “the

information process through which companies pro-
spectively monitor their environment in order to
create opportunities and to reduce their uncertainty”
(Lesca, 1994). On the basis of this definition, three
main statements may be made about BI.

First, as a strategic decision support tool designed
for anticipation purposes, BI deals with non-routine
and unique decisions. Bounded rationality and ap-
proximate reasoning are therefore  unavoidable to
process information which restricts possibilities for
implementing algorithm-based and expert systems
approaches. More specifically, BI may be included in
the intelligence stage of organizational and individual
decision-making processes as formulated by Simon
(1982). It therefore involves a stage for information
search, interpretation and vision building rather than
the implementation of rational models.

Secondly, the forward-looking nature of BI im-
plies a focus on anticipatory information - what

Ansoff (1975) called weak signals. Their main features
are 1) no intrinsic relevance and 2) no possible defini-
tion in advance (Feldman & March, 1981) as to either
the content or the source of information. These two
features make it difficult to process this kind of
information and may lead people to ignore it. Finally,
BI is an information gathering process that can be
linked to an iterative learning process of which the
main steps are described in Figure 1 below.

A major problem in the field BI lies in the confron-
tation between researchers’ assertions on how to
perform BI and practitioners’ difficulties and lack of
ability in implementing it. The purpose of this article
is to shed light on one of these difficulties: the use of
weak signals to identify potential threats and oppor-
tunities and to heighten the understanding of the
probable future.

To do so, we shall first formulate explanations of
these difficulties and use them to build up a concep-
tual approach to help practitioners in situation. We
shall then describe the instrumentation and practical
implementation of this approach within organiza-
tions. In doing so, we shall underline the major
methodological issues so that our experience may be
reproduced by researchers and practitioners. We have
tried to make sure that the prerequisites and condi-
tions of implementation are observed. Finally, we
have presented both practical and methodological
contributions.
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anticipating interpretation
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Figure 1: The BI Process
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Background and Purpose

Paradox between Theory and Practice
Regarding BI, the gap between theory and prac-

tice is wide. According to management theory, man-
agers know and are capable of assessing changes in
their socio-economic environment to seize opportuni-
ties as they arise. In practice, managers do not rely
very much on anticipatory information. Our work is
grounded in the gap between theory and practice.
The following case illustrates something of the para-
dox observed in companies:

“Sometimes, my colleagues urge me to con-
sider pieces of information they have just
captured. The problem is that I am over-

Consequences for Their Analysis

Weak signals are related to potential future events that may
affect the organization. They must forewarn managers early
enough for reaction to be possible. Hence, each signal does not
have much significance in itself and is quite difficult to relate to
immediate decisions to be taken.

Weak signals are not numbers with records, or extrapolations.
They are related to potential events that have not yet occured and
may never occur. Therefore, signals that alert to future events can
not consist of either quantitative or factual data.

Weak signals do not consist of certainties but of clues and
traces. They can be interpreted in different ways with no possibil-
ity of identifying the right interpretation or they cannot be
interpreted at all.Therefore, they are not easily captured.

Weak signals are present in the form of fragments which have
been patiently collected and gathered by various environmental
scanners. Taken separately, each fragment is insignificant and
suspect. Hence, significance can only be achieved by patient
cross-checking. It is a gradual process.

Pieces of information may be picked up in any shape or form,
such as snatches of conversation, electronic data, messages from
conferences and so on. . . . As they are not homogenous, their
exploitation is all the more difficult.

Nature of Weak Signals
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Table 1
Nature of Weak Signals and Consequences of their Use

whelmed by information and their pieces of
information rarely fall into my immediate wor-
ries. Hence, I leave them aside for the time
being and when those pieces of information
are finally required, I can seldom retrieve them.
It is often too late when I come to understand
that they were surely strategic pieces of infor-
mation.”

- Director of a medium-size company

According to observations collected during our
field experiences, this situation occurs frequently in
companies. The problem is that relevant weak signals
are seldom exploited afterwards because they are no
longer accessible when they are needed and require
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crosschecking to gain significance. We believe that the
intrinsic nature of weak signals (Ansoff, 1975; Feldman
& March, 1981; Lesca 1992; and Table 1) largely
accounts for the paradox mentioned above. Finally,
our research leads us to conclude that methods are
lacking to help managers process strategic informa-
tion.

Assumptions, Inference and Purpose of
this Paper

Assumptions
It is probably because weak signals captured by

environmental scanners have no immediate use and
no obvious significance that managers perceive their
exploitation as being difficult. They would prefer to
receive weak signals in an appropriate form just
when needed. However, since no methods are avail-
able, managers fail to exploit weak signals and there-
fore BI viability is often questioned within organiza-
tions because no anticipatory and action-oriented
representations of the environment are achieved.

Inference
If our assumptions are correct, there should be

general acceptance from most managers of a method
to analyze pieces of information and produce mean-
ing, both individually and collectively, even when
there is no rush to solve a problem or to make a
decision.

Purpose of this Paper
The aim of this paper is to try to reduce the gap

we have identified by designing a new BI method and
implement it within several organizations. Feedback
from the experiments is provided, and emphasis is
given to the utility and the practicability of the method.

Draft of a Method to Produce Collective
Intelligence from Weak Signals

According to Gorry and Scott-Morton (1971), a
feature that is lacking in information systems is their
inability to develop models that reflect the way man-
agers see their organization and their environment.

Understanding manager’s cognitive process is sup-
posed to be an essential condition for the design of an
effective decision support system (Gorry & Scott-
Morton, 1971; Rowe & Ziti, 2000). We agree with this
point of view and take it as one of our assumptions.
Consequently, we accept that progress in BI informa-
tion handling could be achieved by relying on human
cognitive process.

Many authors (Miller, 1956; Mintzberg, 1976;
Goldhar, Bragaw & Schwarts, 1976; Taggart & Robey,
1981) have tried to represent human cognitive pro-
cesses. Two main ideas are emerging from their mod-
els: 1) the regrouping of information and 2) the
creation of links between pieces of information. We
shall argue both ideas in the following section.

Regrouping Pieces of Information
McKenney and Keen (1974) have proposed a model

to describe the way people structure information
(either oral or visual) which has been captured in
their environment. They suggest the use of a regroup-
ing process. But the way this regrouping is performed
needs to be specified.

Weber (1984) also analyzed the human cognitive
process related to regrouping. When faced with am-
biguous situations, people try to build meaningful
representations of their environment by placing pieces
of information side by side and grouping them to-
gether.

Again, the regrouping method has to be specified.
Therefore, we underline the need to formulate assign-
ment criteria enabling new pieces of information to be
classified easily into existing or new groups under
everyday pressure. These criteria must be usable,
both individually and collectively, and explicitly com-
municable to others in order to create collective intel-
ligence. Two criteria have been mentioned in the
relevant literature:

Similarity Criterion
Pieces of information can be grouped by similar-

ity. We try to connect similar information whether it
expresses the same idea or relates to the same theme.
Kawakita-Jiro (in Hogarth, 1980) uses this criterion.
Each piece of information is assigned to the group
with which there is a link. Users then find they are
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dealing with small groups of information that can be
handled separately.

According to Moles (1990), when somebody is
confronted with a “ sketchy set of ill-matched ele-
ments ”, she/he tries to find some similarity between
these elements. When faced with a new piece of
information, people try to find some similarity with
an existing group (Conklin, 1987). Behling, Gifford
and Tolliver (1980) have proposed a method to con-
nect a piece of information with a group. Pieces of
information are assigned to a group if they have
common characteristics with this group, so that each
new piece of information, whether perceived or re-
ceived, can be analyzed. After this, the information
will either be rejected or assigned to a group. In the
box illustrating the regrouping of pieces of informa-
tion, they are placed side by side in non-particular
order, at least to begin with (Weber, 1984).

Proximity Criterion
This criterion is less restrictive than the first, but

also more approximate. One way of assigning pieces
of information to an existing group is to use the
proximity criterion. ‘Proximity’ means that informa-
tion seems close to the theme it will be connected to.
Recognition of a common characteristic is a proximity
criterion. Pieces of information may be quite differ-
ent, but individuals can bring them closer by using a
common point of view. According to Moles (1990),
this assignment can be done easily because it is
natural: when faced with a new piece of information,
people include it in an appropriate existing group
because they sense its proximity. This is a subjective
process and is probably done when taking into ac-
count a major individual preoccupation. But when
they process the most familiar signals, people are not
careful enough about other signals that announce
changes (Barr, Stimpert & Huff, 1992). Hence there is
a risk of biases arising from subjectivity. This risk is
reduced if regrouping is done collectively.

Once this first step is completed, pieces of infor-
mation are put together, side by side in no particular
order at least to begin with. But completing this stage
does not in itself produce useful meaning. A second
stage is therefore necessary to show how pieces of
information are connected.

Connecting Pieces of Information Within
and Between Groups

Another step can be completed by creating con-
nections between pieces of information within and
among existing groups. Kawakita-Jiro (in Hogarth,
1980) has proposed a creative technique to build
significant structures, from unconnected pieces of
information at the moment when they are gathered.
The basic idea of this technique involves intercon-
necting pieces of information in each group. The
author specifies that each piece of information has to
be compared to the others and matched in order to
produce a significant construct for users.

Lee and Lai (1991) have proposed seven types of
links: the logically implied link, the support link, the
denial link, the qualifying link, the presupposition
link, the object to link and the answer link. We shall
deal with some of these links calling them by their
most common name.

The ‘Causality Link’ and the ‘Influence Link’
Bougon, Weick and Binkhorst (1977) have shown,

through an observation study, that individuals use
causality connections to classify knowledge in their
minds. Information A is connected to information B if
A is the cause of B. In fact, causality is the most
common link used by authors such as Barr, Stimpert
and Huff (1992), Narayanan and Fahey (1990), Laroche
and Nioche (1994) for example.

Causality relations are very interesting because
they are really meaningful. But this assumes that the
problem is already solved and that the set of pieces of
information to be used in the causality chain have
been identified. This is not the case in the field of
strategic observation. In fact:

• The chain is made up of only a few pieces of
information (incomplete information)

• The pieces of information are not ordered: we
have a cause without its effects or an effect with-
out its causes.

The causality relation may be considered as an
ideal situation that is probably unachievable and
probably inaccessible, especially under daily pressure
and with limited means. We therefore have to find
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stitute and understand the reasoning from which the
synthesis was built upon.

Stage 3: Leaving a Trace of Reasoning:
All the practitioners agreed on the importance

and usefulness of this stage. According to them, this is
this stage where the method demonstrates its greatest
value.�The method appears genuinely helpful in that
it formalizes what managers had already intuited and
allows more in- depth reasoning.

The method thus appears to be very useful as it
provides practitioners with an effective method of
operation. In conclusion, the major findings regard-
ing to the use of the prototype are:

• it is pragmatic and therefore easy to use
• it is a communication tool and concept which

fosters knowledge distribution and mutual en-
richment through dialogue

• it is an organizational tool and concept for the
implementation of the BI process particularly with
regard to the daily exploitation of information

• it is a training tool which shows how to solve the
paradox of perceived information overload and
lack of information

Conclusion
Despite the need among practitioners for an ap-

propriate strategic information support method to
exploit weak signals, only limited knowledge was
available. The exploratory nature of our research thus
led us to develop a qualitative methodology which
has produced practical and theoretical results that are
quite encouraging. First, a complex process has been
made more intelligible thanks to a conceptual model
integrating both systemic and strategic dimensions.
The instrumentation represents an initial exploration
into what a suitable set of mechanisms for the cre-
ation of collective intelligence might be. Future re-
search could use our model as a framework for the
development of information systems aimed at collec-
tive knowledge creation. Secondly, articulating knowl-
edge on BI not only improves the ability of practitio-
ners to make decisions within turbulent environ-
ments but also helps them to identify hypotheses that
are likely to improve the BI process.
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