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GROUP DECISION SUPPORT SYSTEMS
AN INQUIRY INTO
EHEORETICAL AND PHILOSOPHICAL ISSUE S

W. J. SCHEPER

Stellingen behorende bij het proefschrift Group Decision Support Systems: An
Inquiry into Theoretical and Philosophical Issues vanWim Scheper.
1.

Resultaten van empirisch onderzoek naar group decision support systems
bieden onvoldoende rechtvaardiging voor het gebruik van high-tech "decision
rooms" als alternatief voor traditionele en goedkopere middelen van
beslissingsondersteuning.

2. Aangezien de systeemtheorie een formele taal is, kan haar bijdrage tot het
construeren van interdisciplinaire verklaringen hooguit heuristisch zijn.
3.

Aangezien Maturana en Varela geen beschrijving geven van de organisatie
van een autopoietisch systeem en omdat hun definitie van een autopoietisch
systeem tautologisch is, is de wetenschappelijke waarde van de autopoietische systeemtheorie beperkt.

4.

Uit de voorgaande stelling volgt dat het gebruik van de autopoietische
systeemtheorie in de sociocybernetica, met als doel sociale verschijnselen te
beschrijven en te verklaren, een vorm van wetenschappelijke zelfbegoocheling is.

5.

Group decision support systems die zich richten op het realiseren van
gemeenschappelijke definities van probleemsituaties dienen als semiotisch
uitgangspunt de encyclopedie-benadering te hanteren.

6.

Het gebruik van semantische netwerken als analysemiddel in het onderzoek
naar organisatiecultuur, in het bijzonder op het gebied van "organizational
symbolism", komt de intersubjectieve overdraagbaarheid van de resultaten
van dergelijk onderzoek ten goede.

7.

Webers ontoegankelijke manier van schrijven heeft geleid tot een grote mate
van begripsverwarring in de organisatiewetenschappen.

8. De omvattendheid van Webers stelsel van basisbegrippen en de interne
consistentie van zijn ideaal-typen vormen een uitstekende basis voor het
wetenschappelijk onderzoek naar organisaties. Dit is in het verleden door te
weinig onderzoekers onderkend.

9.

Het begrip "universitaire onderzoekschool" is een contradictio in terminis.

L
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PREFACE

Identifying problems and trying to solve them is typiCal for viable organizations. With regard to the identification of problems, the generation of

alternatives, the choice and implementation of problem solving strategies,
contemporary organizations increasingly depend on groups or teams to
perform these tasks. This thesis addresses the issue of organizational
problem solving by focussing on a foundation for group decision support
systems.

Many people have contributed in various ways to the realization of this
thesis. Acknowledgements are due, in the first place, to Kees Takkenberg
and Jac Vennix for the opportunities they have given me and for the many
inspiring discussions we have had. Without their cooperation this study
could not have been written. I am also deeply indebted to Jan Faber,
whose comments have been invaluable. His expertise contributed significantly to the contents of this study. Furthermore, I want to thank Peter
Bunck for sharing his expertise on systems theory, and for assisting me
in preparing the final version of the manuscript. I owe Gangolf Peters for
the dialectical debates on organization models that we had, and Herman
Nijenhuis for reminding me that I should concentrate on my thesis. I also
want to thank Pete Raynolds and Harald Langereis for their comments on
earlier versions of the manuscript. Most of all, I want to thank my wife
Annette. Her patience and her support have meant much to me.
Utrecht
October 1991

Wim Scheper
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1.

INTRODUCTION

Since the early 1970s managers as well as scientists have paid attention to
the existence of messy problems. In organizational practice messy
problems cause lengthy discussions among managers from different
departments speaking different languages and having different views on
the problem. In the academic world the recognition of the existence of
messy problems revealed some major shortcomings in scientific
knowledge. Scientists came to realize that part of organizational reality
had been neglected, and new ideas concerning this (until then) neglected
area were developed. In both communities it was realized that messy
problems require teams, consisting of knowledgeable decision makers, to
solve them. In order to support decision making in teams, so-called
group decision support systems have been developed.
In this study, we will devote our attention to group decision support
systems. More specifically, we will be concerned with philosophical and
theoretical issues that are part of a methodology for group decision
support systems. These philosophical and theoretical issues have received
remarkably little attention in the literature. But, from a scientific point of
view they cannot be ignored when it is claimed that these systems can
support group decision making concerning messy problems.
In the following sections of this chapter, we will introduce the
philosophical and theoretical issues with which we will be concerned in
this study, namel), (1) interdisciplinarity, (2) (shared) meaning, and (3)
the organizational context of group decision support systems. These
issues will be discussed in more detail in subsequent chapters of the
study.

1.1. Messy problems

Once primarily put forth by proponents of the systems approach, the
concept of the messy problem has become known to managers trying to
control their orga 1izations facing highly turbulent environments and to
academics working in other fields than systems theory. That is not to say
that they all use the term 'messy problems.' This concept is discussed
under various headings: Ackoff (1974; 1979), for example, speaks of
messes and systeins of problems, Rittel and Webber (1973) as well as
Mason and Mitroff (1981) mention 'wicked problems', Checkland
(1981) coins the ..erm 'soft problems' and also speaks of ill-structured
1

problems, while Rosenhead (1989) uses a less dramatic language when
he is speaking of strategic problems.
What all these labels have in common is their reference to ambiguous
problems. Messy problems are characterized by ambiguity. They defy a
clear definition, which means that it is not possible to speak of the
problem. It is more appropriate to speak of a problem situation in which
many interconnected problems exist. Depending on one's background,
knowledge, and position, this situation is differently defined. Because of
the variety of factors involved in messy problems, these problems
transcend the boundaries of traditional scientific disciplines. For example,
it is not uncommon that economic, political, legal, engineering,
environmental, marketing, and several other aspects as well as their
interrelationships, have to be taken into consideration. As Mason and
Mitroff note (1981: 20), messy problems "...do not fit neatly into any
single discipline." It follows that in order to handle messy problems,
teams consisting of individuals having different backgrounds are
required.
Despite all the differences among the team members, differences in their
educational backgrounds as well as differences related to their respective
positions in the organization, both resulting in different perceptions of the
problem situation and different languages to describe this situation, it is
expected that they take decisions that will change the situation. We are
deliberately avoiding the term 'problem solving' because it is rather
misleading to think that messy problems can be solved. By their very
nature, messy problems cannot be solved. To quote Checkland:

"For ill-structured problems involving a number of people the
very idea of'a problem' which can be 'solved' has to be replaced
by the idea of dialectical debate, by the idea of problem-solving as
a continuous, never-ending process..." (Checkland 1981: 18).
Hence, instead of using the term 'problem solving', it is more appropriate
to apply the less demanding'decision making': handling problem messes
should be understood as a continuous process of making decisions
intended to change aspects of the problem situation. By changing the
problem situation, feelings of discomfort related to these aspects may be
reduced. At the same time, however, the decision makers will find
themselves confronted by other aspects of the mess that require action.

Messy problems require the constitution of teams as decision making
bodies in organizations. Yet, due to an environment that is changing at an
ever faster rate, the 'normal' well-defined problems increasingly require
2

group decision making (GDM) as well. Not surprisingly, then, GDM is a
regularly occurring phenomenon in contemporary organizations.
The recognition of the importance of GDM for organizational existence
gave rise to the development of so-called group decision support systems
(GDSS). A generally accepted definition of a GDSS is lacking, but,
basically, a GDSS is a combination of procedures and tools intended to
contribute to GDM. Yet, when studying the literature on GDSSs, there is
a striking variety of phenomena to which the label 'GDSS' is applied.
For example, GDSS may refer to nominal group technique (Delbecq et al.
1975) as well as to high-tech meeting rooms (cf. Huber 1984a; Dennis et
al. 1988; Eden 1990b: 51).
In general, the application of the label 'GDSS' to rather different
phenomena has been contributed to the lack of an accepted definition of
GDSS (cf. Kraemer and King 1988: 117; Phillips 1990: 143-44). We
would like to add that the type of definition of a GDSS causes some of
the difficulties. All definitions of a GDSS contain a description of its
putpose. This type of definition is often used when it is difficult to define
the object of investigation by its characteristic properties (cf. Menne
1984: 15). (As such, the definitions of a GDSS reflect the novelty of
GDSSs: it is only since the first half of the 1980s that the concept can be
found regularly in publications, and as the field is developing very
rapidly, a consensus regarding the specific characteristics of a GDSS has
not appeared yet.) A disadvantage of this type of definition lies in the fact
that it is not a very precise one: not only the object of investigation may
be regarded as a means used to achieve the specified goal, many other
objects may fit the description as well. For example, to define a car as a
means of transportation does not discriminate it from a train, a boat, or a
bicycle, which are also means of transportation. Accordingly,
descriptions of seemingly very different combinations of tools and
procedures can be found in the literature, all of which are nevertheless
labelled 'GDSS'. In sum, the variety of actual GDSSs used to support
GDM is inherently related to the type of definition of a GDSS. The
discriminatory power of this type of definition is limited.
In this study we will not be concerned with the whole range of GDSSs
since their variety is too large. Consequently, we have to find a criterion
that can be used to restrict the types of GDSSs to which the analyses that
will be presented in this study can be applied. This can be achieved by
formulating a more specific purpose. The GDSSs that will be the concern
of our study, are GDSSs that aim to support GDM on messy problems.
As this is still a rather general description, yet another restriction will be
made. In section 1.2 the rationale for this restriction will be elaborated.

3

Since it is claimed by proponents of GDSSs that a GDSS supports the
GDM process, a legitimate question concerns the foundation of this
claim. From a scientific point of view, this means that a theory on GDM,
or (if this theory does not exist) a theoretical model of the GDM process
is required. Because the theory or the model conceptualizes the GDM
process, it represents the major characteristics of the GDM process and
provides insights into the factors affecting it. As GDSSs aim to affect
GDM, knowledge of these factors is a necessity.
Since groups consist of individuals, a theory or conceptual model
regarding GDM has to include at least two levels of analysis: in order to
study GDM, properties of the individual, properties of the aggregate (the
group) as well as their relationships have to be considered. Groups as
well as individuals possess many properties, which are studied by
various scientific disciplines such as cognitive psychology, social
psychology, sociology, anthropology, and (neuro-)biology. As many of
these properties studied from different disciplines might be relevant with
regard to GDM, a theory or model on GDM possesses an interdisciplinary character, i.e., it integrates knowledge from various disciplines
Into one coherent framework.
Several authors have addressed the foundation of GDSSs. For example,
DeSanctis and Gallupe (1987), following Huber (1984a), argue in favor
of taking an, as they call it, information exchange perspective in which
extensive use is made of literature on GDM. Kraemer and King (1988),
assuming that GDSSs are computer based, distinguish four essential
components of a GDSS, namely hardware, software, organizationware,
and people. This distinction between technological aspects and social
aspects can be found in the writings of most authors on GDSSs. A quite

comprehensive view on the foundation of GDSS is offered by

Nunamaker et al. (1989). Based on a literature review, these authors list
five different perspectives that seem relevant for the study of GDSSs: a
systems, an organizational, a decision making, a management science,
and a human communication perspective. It is assumed that the
combination of insights from the respective disciplines will yield a
foundation on which the study of GDSS can be based. Although one
might easily agree on the relevance of these disciplines, it is the
combination that is of particular interest: insights from the various
disciplines should be integrated, which is to say that the foundation
should be of an interdisciplinary nature. Interestingly, Nunamaker and
his co-authors do not offer a discussion regarding the integration.

The combination of knowledge from different disciplines is also
addressed by Eden (199Ob: 48), who mentions "two skills acting in
tandem," namely skills based on behavioral science expertise and skills
4

based on management science knowledge. Like Nunamaker et al., Eden
knowledge from different
(199Ob: 49-50) addresses the integration of
scientific disciplines, but he also remains rather unspecific with regard to

the how and why of choosing a particular combination.
Thus, it is recognized that insights from various disciplines as well as
their integration are important for the succes of a GDSS in supporting the
decision making group. Yet, the reasons why specific theories are taken
into acount and are combined in a certain way in order to enhance the
potential succes of a GDSS are not explicitly mentioned: the reasons for
choosing specific theories or combinations of theories remain rather
unclear and how insights from various disciplines are integrated is not
explained either. We therefore have to conclude that the foundation on
which GDSSs rest is rather obscure. Consequently, despite the
demonstrable suitability of at least some GDSSs (Tomlinson 1990: 178),
a satisfactory explanation of the suitability of GDSSs for GDM is
lacking.

foundation for GDSSs should integrate relevant
theoretical insights from different disciplines into a coherent whole. As
'integration' presupposes 'interdisciplinarity' and interdisciplinarity is a
notion from the field of philosophy of science, it can be concluded that a
foundation for GDSSs (on which explanations of the suitability of a
GDSS for supporting the GDM process should be based) has to contain
theoretical and philosophical arguments. The combination of theoretical
and philosophical arguments is a characteristic feature of a methodology:
"...a methodology encompasses the philosophical and theoretical beliefs
that underpin and lead to the construction of methods." (Tomlinson 1990:
180). Hence, GDSSs as means to support GDM should be based on a
methodology. Two additional remarks should be made. The first
concerns the status of GDSSs. By linking the notion of a methodology to
GDSS, we are implicitly arguing that a GDSS might be regarded as a
method. This conclusion is based on the following argument. A method
is a general approach to a problem in order to solve it. Methods concern
the way in which a problem is handled and it encompasses tools and
procedures (cf. Menne 1984: 1). As a GDSS consists of tools and
procedures and intends to solve a problem, namely the problem of
inadequate decision making, it can be concluded that a GDS S is a
method, a conclusion that is also drawn by Eden (199Ob: 51). Second,
reviewing our brief discussion of GDSSs, it becomes apparent that an
underlying methodology is, at best, only partially developed. In this
study therefore, we will be concerned with a methodology for GDSS.

It was argued that

a

5

Put in less abstract terms, it means that we will deal with the
interdisciplinary theoretical foundation of a GDSS.

It is important to remark that we will not try to develop a comprehensive
methodology. In other words, it will not be attempted to construct a
comprehensive interdisciplinary theoretical foundation for GDSS. The
development of such a foundation would require years of research
conducted by a team of researchers having different disciplinary
backgrounds. Instead, we will restrict our analysis by concentrating on
important aspects of the interdisciplinary theoretical basis. Before we are
able to present these aspects, however, we have to discuss the notion of
GDM in more detail, and describe some of the GDSSs that have been
developed.

1.2. Group decision making

Group decision making is discussed in social psychology and management science. In social psychological literature, the group interaction
process is the central issue to be studied. Academics having a background
in management science, traditionally, have focussed on conceptual
models of decision making. The process of decision making studied in
social psychology and the model of managerial problem solving proposed
in management science, though related, are not identical. We will first
discuss several studies on group decision making from the field of
management science. It will become apparent that, due to the results from
empmcal research, investigators in this field have shifted towards the
social psychological perspective, which concentrates on actual group
decision making processes. However, many questions concerning these
actual group interaction processes still have to be answered, and much
research needs to be done. In order to describe relevant aspects of the
study of group interaction processes on which future research might
focus, a framework that is developed by McGrath (1984) will be presented in section 1.2.2.

1.2.1.

Group decision making: a perspective from management science

Despite the inappropriate terminology, GDM concerning messy problems
is mostly discussed as 'problem solving' in management science
literature. In many of the publications on managerial problem solving,
models of the problem solving process are proposed. Typically, these
6

models conceptualize the problem solving process as a sequence of
several phases. Most of these models are based on Simon's intelligencedesign-choice model (Simon 1960).
However, empirical research showed that the sequential nature of the
decision making process that is postulated by these models is unrealistic
(cf. Witte 1972; Mintzberg et al. 1976; Hickson et al. 1986: 98ff.). These
empirical studies of managerial problem solving gave rise to more
elaborate insights regarding decision making processes: instead of
conceptualizing decision making as a strictly sequential process, which
was done in the older models, the newer models described decision
making as an ongoing, iterative process in which each phase can follow
the other. The research also led to classifications of decision making
processes. In the influential study of Mintzberg et al. (1976), for
example, seven different types of decision making processes are
described (see also Nutt 1984). However, as Hickson et al. (1986: 23435) remark, these classifications do not have any explanatory power. It
still remained unclear by what factors the variety of decision making
processes in practice could be explained.
The lack of a satisfactory explanation formed the main impetus for the
extensive research conducted by Hickson and his colleagues known as
the Bradford studies (Hickson et al. 1986). This research indicated the
existence of three modes of decision making, labelled vortex-sporadic,
tractable-fluid, and familiar-constricted, respectively (see Hickson et al.
1986: 239-40). The investigators showed that problem complexity,
interest politicality, and the type of organization of which the decision
makers are members, (partially) determine the mode of decision making.
Compared with earlier studies, some of which are mentioned above, the
Bradford studies not only provide a more comprehensive description of
decision making processes, they also have some explanatory power.
For our purposes, the results of the Bradford studies related to so-called
rationalities are important. The authors argue that three different types of
rationality determine the actions of decision makers, namely (1) a
problem solving rationality, (2) an interest accomodation rationality and
(3) a control rationality (Hickson et al. 1986: 249-50). The problem
solving rationality reflects the classical model of problem solving. The
authors argue that although this model is not a valid representation of
managerial problem solving, decision makers are led by the distinct
tasks/phases of the model: "It [the classical model] is an aspiration that
guides the seeking of information, the compiling of reports and the
weighing of possibilities." (Hickson et al. 1986: 249).
Decisions are not made in a vacuum. Contextual factors affect the
decision making process. In this respect, stakeholders, defending their
7

interests, are of particular importance: "...the steps taken in decision
makers are also explicable by an interest-accomodating rationality,
whereby what is done is done in recognition of the viewpoints and
degrees of influence of the implicated interests." (Hickson et al. 1986:
250). The rationality of control concerns organizational rules and forms
the foundation for the other two rationalities: "These two
rationalities...arise from the further rationality of control that guides
management and administration of organizations themselves and therefore
shapes the rules of the game." (Hickson et al. 1986: 250). In conclusion,
the Bradford studies demonstrate that decision making regarding top
decisions, i.e., decision making on messy problems, can be partially
explained by the interaction of these three rationalities.
The question can be asked what lessons there are to be learned from the
studies on managerial problem solving/decision making. A first answer is
that the studies illustrate what kind of activities decision makers perform
in a decision making process, namely problem definition, problem
analysis, information gathering, developing alternative 'solutions',
assessing the alternatives, and choosing (cf. Mason and Mitroff 1981;
Mintzberg et al. 1976). A GDSS must be able to support these activities.
Furthermore, knowledge regarding the iterative nature of the actual GDM
processes points to the requirement of flexibility. During a meeting the
decision makers might be involved in several tasks such as problem
definition, developing alternatives, and information gathering. A discussion of alternatives may reveal fundamental differences in the definitions
of the problem situation held by the decision makers involved, and
consequently the problem definitions have to be reconsidered. A GDSS
used in this meeting must be able to switch from supporting alternative
generation to problem definition without delay, i.e., it must be flexible.
These implications of the managerial problem solving studies for GDSSs
are related to the problem solving rationality. The Bradford studies
showed that an interest accomodation rationality is also important in
explaining decision making activities. It follows that key parties should
be identified and included as participants in the decision making process.
The rationality of control highlights the importance of the organizational
context, thereby affecting the problem solving rationality and the interest
accomodation rationality. As it is of a more fundamental nature, it
indirectly affects the group processes taking place in meetings. For
example, the rationality of control may inhibit the participation of some
key parties in meetings. Hence, this type of rationality sets the conditions
for the use of a GDSS, but does not directly interfere with it.

8

In the literature on decision making concerning messy problems several
additional criteria for GDSSs can be found. These criteria result from the
importance that is attributed to the problem definition phase in decision
making. Mintzberg et al. (1976: 274), Mason and Mitroff (1981: 29) as
well as Nutt (1984: 448) argue that problem definition is the most
fundamental and crucial phase in the decision making process. Mason
and Mitroff mention in this context the so-called error of the third kind
"...defined as the probability of solving the "wrong" (i.e., inappropriate)
definition of a problem when one should have attempted to solve the
"right" (appropriate) definition of a problem." (Mason and Mitroff 1981:
26). So, a 'correct' definition of the problem is crucial to the decision
making process. Yet, as Nutt states (1984: 447): "...there are few tests
that can be applied to determine if the "correct" problem has been
selected." Referring to Churchman (1971), Nutt argues that a competition
among numerous definitions of the problem is the best guarantee that the
definition that is finally selected has merit. This conclusion is also drawn
by Mason and Mitroff (1981: 16, 37) and Checkland (1981: 18), who
emphasize the necessity of dialectical debate in order to arrive at a
problem definition, while Sims (1979: 913) claims that problem definition in teams should be conceived as a negotiation process. Consequently, a GDSS should be adversarial (Mason and Mitroff 1981: 16),
which means that it should stimulate dialectical debate on the different
problem definitions held by the various participants. Moreover, a GDSS
should be integrative: organizations imply coordination and effective
coordination can only be achieved if it is based on a unified set of
assumptions, or, in other words, a shared problem definition. A GDSS
therefore must support the integration of the different perspectives on the
problem situation into an overall model of the problem situation, which is
to say that a definition of the problem situation should be created that is
shared by the decision makers (cf. Mason and Mitroff 1981: 37; Geurts
and Vennix 1989b: 45-47).
Finally, a remark has to be made concerning learning. In many
publications on managerial problem solving the need for learning is
emphasized. It should be noticed, however, that this requirement for a
GDSS is of a more general nature than the former ones. It encompasses
the former ones, as can be illustrated by a statement made by De Geus.
De Geus, in an often quoted article, asserts that decision making should
be conceptualized as a learning process "...because people change their
own mental models and build up a joint model as they talk." (De Geus
1988: 71) In other words, learning involves the changing of mental
models and the creation of a shared model, which means that a GDSS
should be adversarial and integrative.
9

Looking at the studies on managerial problem solving from

a

different

angle, yet another lesson can be learned, i.e., the studies undertaken by
management scientists have shifted from a preoccupation with the
construction of descriptive models of decision making towards the
explanation of the differences among the various typeS of decision
making. In the Bradford studies, for example, differences existing
between different modes of decision making are explained by the

interaction of rationalities. This shift from descrlption towards

explanation forces management scientists to study social processes and to
apply insights from psychology. Hence, the boundaries between
management science and psychology (the communities traditionally
concerned with GDM) are becoming increasingly permeable.
Yet, many questions remain unanswered. For example, although the
requirements concerning the adversarial and integrative nature of a GDSS
have been derived from management science literature, nothing has been
said regarding how to achieve these objectives. Moreover, as a GDSS is
used in meetings, management science, with its primary focus on
decision making processes lasting from several weeks to several years,
does not provide answers to these pIpblems. In order to study the group
interaction processes taking place dunng meetings, a different perspective
on GDM is required.

1.2.2.

Group decision making: a social psychological perspective

We have to disappoint those readers who are expecting an exposition of a
comprehensive social psychological theory concerning GDM. Attempts to
formulate these theories are impeded by the huge number of variables that
is involved. In order to get a feeling for the complexities of developing a
comprehensive theory, one should realize that groups are aggregates of
individuals, which means, as has already been remarked, that in the study
of GDM properties of the individual, the group, and their relationships
should be considered. But, as a brief review of the literature on GDM
shows, the distinction between individual and group properties is too
crude. A more elaborate classification is developed by McGrath (1984).
McGrath proposes a framework consisting of several typeS of variables
and their interrelationships. At the center of this framework lies the group
interaction process. This process is affected by four major classes of
variables and by the dynamics involved in the process itself:

"...-properties of group members; properties of the standing
group (group structure); properties of the task/situation; and
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properties of the surrounding environment- set the conditions
under which group interaction takes place. Furthermore, the
effects of these four sets of properties, singly and in combination,
are forces that shape the group interaction. [...] While group
interaction is greatly affected by those sets of input variables properties of members, of the group, of the task, and of the
environment - it is also patterned, in part, by forces internal to (Or
indigenous) to the interaction process itself." (McGrath 1984:
14).

The forces internal to the interaction process to which McGrath refers
result from four aspects of the interaction process, namely communication, task performance, interpersonal relations, and influence processes.
The combination of these variables and variables of the types described
above makes the study of groups and GDM a complex undertaking. This
conclusion led Robb, quoting Luft (1984), to argue that "...there is no
comprehensive theory to link all the many variables in group behaviour
and so there is no firm ground on which to found the design of decision
support for group problem-solving." (Robb 1988: 282; see also
DeSanctis and Gallupe 1987: 596). Yet, this statement does not imply
that social psychological studies do not provide valuable insights for the
design of GDSSs. Much of the research that has been conducted on
aspects of group processes can be used for our purposes. For example,
stable social relationships between group members improve task performance (cf. McGrath 1984: 180). Stability of relationships is increased by
face-to-face communication. Consequently, a GDSS meeting attended by
members of the same organization in which it is tried to develop policies
to cope with environmental changes, anonimity should be avoided.
Another example that can be given concerns brainstorming. Many studies
have been conducted on this topic and an important finding from these
studies is that individuals working separately perform better on the
generation of ideas than groups do. Since GDSSs are often used in
meetings in which brainstorming is important, this finding has direct
significance for the design of a GDSS.
Many more findings, all having significance for GDSSs, could be listed.
However, answers to a fundamental problem, and in our opinion the
most crucial problem, cannot be found in social psychological literature.
We are referring to the problem of the creation of a shared definition of
the problem situation.
Remember that several authors on managerial problem solving emphasize
the crucial importance of the problem definition phase in a problem
solving process concerning messy problems. They argue it is inappro11

priate to speak of the problem. Each participant in a decision making
process concerning messy problems has his/her idiosyncratic view on the
situation; a view that is affected by his/her background, expertise, and
position in the organization. Accordingly, during the problem definition
phase dialectical debate or negotiations are required to arrive at an
integration of the different views on the problem situation.
Adopting De Geus's terminology, we might say that the development of a
joint model is a prerequisite for the 'solving' of the problem: a
comprehensive and coherent picture of the problem situation is needed in
order to deal with it effectively (Mason and Mitroff 1981: 16). Therefore,
a GDSS should stimulate the emergence of this shared mental model (cf.
Vennix 1990). Stated differently, the suitability of a GDSS as a method
used in GDM processes concerning messy problems depends, first and
foremost, on its capacity to support the integration of the partial and
different perspectives held by the participants into a comprehensive and
coherent perspective on the problem situation.
Hence, it is of utmost importance to have an adequate understanding of
this process of creating shared meaning. It follows that a conceptual
model of this process is necessary. The development of a conceptual
model of the creation of shared meaning requires the definition of the
concepts 'meaning' and 'shared meaning', respectively. Shared meaning
presupposes communication. It is only through communication that
individual perceptions become known to others, which is a prerequisite

for shared meaning, and it is only through communication that the
individual mental models can become integrated into a more comprehensive and coherent model. Thus, a communication model, in which
differences between individual perceptions are conceptualized, forms the
backbone of the conceptual model that we are looking for. In chapter 3
this model will be developed.
1.2.3.

Group decision making: interdisciplinarity

As the communication process that underlies the emergence of shared
meaning is a group interaction process, it involves two levels of analysis,
namely the level of the individual and the level of the aggregate (the
group), which means that the study of this process demands an
Interdisciplinary approach. Accordingly, the notion of interdisciplinarity
has to be studied in detail: what is interdisciplinarity and how is it
achieved? Answering this question requires a lenghthy discussion that
cannot be given in this introductory chapter. Instead, we will discuss
interdisciplinarity in chapter 2, and since proponents of systems theory
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have argued that systems theory can be used for interdisciplinary
research, we will take systems theory as the starting point for this
discussion.
1.2.4.

Group decision making: conclusions

In section 1.1 it was argued that a foundation for GDSSs requires a
conceptual model, or, if possible, a theory on GDM. In section 1.2 we
have been concerned with an analysis of GDM from the perspectives of
management science and social psychology, which are the scientific
disciplines that, traditionally, have studied GDM. From the literature on
managerial problem solving it was learned that the problem definition
phase is crucial in a GDM process concerning messy problems. It was
also argued that many questions concerning GDM remained unanswered,
and that a different perspective was needed to answer them. Social
psychology, with its interest in actual interaction processes, provided
such aperspective. We concluded that, though many relevant insights can
be gained from the literature on group interaction processes, a
comprehensive theory on GDM does not exist. Another conclusion
concerned the central problem of GDM concerning messy problems,
namely the emergence of shared meaning regarding the problem situation.
We argued that this issue is not addressed in social psychological
literature. Yet, as shared meaning is crucial to decision making on messy
problems, and a GDSS should, first and foremost, Support the creation
of shared meaning, a conceptual model of the process of the emergence
of shared meaning is required. As shared meaning presupposes communication, the backbone of this model has to be formed by a model that
conceptualizes a communication process among individuals having their
own idiosyncratic definitions of the problem situation.
As the adversarial and integrative nature of a GDSS (requirements
formulated in the literature on managerial problem solving) is directly
related to communication, the model might provide some clues as to how
to design an integrative and adversarial GDSS. An additional benefit that
can be gained from concentrating on communication and interpretation
processes, is the possibility of evaluating existent GDSSs. By developing
a conceptual model of the communication and interpretation processes,
we are able to derive design specifications for a GDSS, which, however,
can also be used to evaluate existent GDSSs.
It is important to understand that by concentrating on shared meaning, we
are substantially restricting the scope of our study. By focussing on the
problem definition phase of the GDM process, we are neglecting other
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phases of this process such as alternative generation, assessment of
alternatives, and choice. Many relevant insights regarding these phases,
i.e., many relevant insights for the design of a GDSS, that are provided
by, e.g., psychological research are ignored. Consequently, the interdisciplinary theoretical foundation for GDSSs that will be developed in
this study, will not be complete.
1.3. Group decision support systems
In section 1.2 we discussed messy problems from a GDM perspective. In
this section we will discuss messy problems from a GDSS perspective.
We have already mentioned that definitions of GDSSs contain descriptions of their purpose. We argued that this way of defining is rather
troublesome since its discriminatory power is limited. The discussion of
existent GDSSs reveals that the label 'GDSS', in fact, conceals two
different approaches to GDSSs. In our opinion, the difference between
these approaches is of a fundamental nature, and it will be argued that one
of them is less suited for GDM on messy problems.

Some of the earliest writings that refer to GDSSs can be found in
publications on decision support systems. As decision support systems
are computer-based systems, the GDSSs that are described in these
publications are also computer-based, and are intended to support a group
of decision makers (rather than an individual) in generating and,
especially, evaluating alternative solutions (cf. Sackman 1972; Alter
1977, Bonczek et al. 1979; Wagner 1982; Takkenberg 1983).
With hindsight, however, several computer models that have been
developed and used in public policy formation since the early 196Os, can
be regarded as GDSS as well because they also aim at the support of
decision makers (cf. House 1982; for a comprehensive discussion see
Vennix 1990: 15-36).
An article by Huber (1984a) is considered to be a milestone in the history
of GDSSs. In this article, a GDSS is defined as "...a set of software
components, hardware components, language components, and
procedures that support a group of people engaged in decision-related
meetings." (Huber 1984a: 197). To date, this definition is probably the
most cited one (cf. Ackermann 1990; Kraemer and King 1988), and the
article stimulated the recognition of the study of GDSSs as an
autonomous field of scientific inquiry.
According to Huber's definition, a GDSS is computer-based. This
requirement, however, is criticized by other researchers working in the
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field of GDSSs. Eden, for instance, argues that "Group Decision Support
clearly need not be computer dependent" and " A scenario which sees
computers as the main focus for group decision support is a form of selfdeception on the part of technocratically oriented decision supporters"
(199Ob: 50; 51). As examples of GDSSs that are not computer-based,
Eden mentions Soft Systems Methodology (Checkland 1981) and
Strategic Assumption Surfacing and Testing (Mason and Mitroff 1981).
So, apparently, two approaches to GDSSs can be distinguished. The first
emphasizes the necessity of computers whereas the second disapproves
of this requirement. In the literature these approaches are labelled after
their country of origin, namely the US-approach and the UK-approach
respectively (Phillips 1990: 143-44). Although we agree that two
approaches can be distinguished, the controversy on the means used in a
GDSS, i.e., the controversy on the necessity of computers in a GDSS,
masks a more fundamental difference. In order to clarify the difference,
we have to consider the purpose of a GDSS as described by proponents
of both approaches.
1.3.1.

GDSS: the US-approach

According to Huber (1984a: 195), the need for a GDSS is caused by an
increasing number of lengthy meetings in organizations. As these
meetings are exceptionally time-consuming, organizational decision
makers resist attending these meetings. A solution to this problem is
provided by a GDSS. The purpose of a GDSS is to make meetings more
productive. More specifically: " ..the purpose of group decision support
systems is to increase the effectiveness of decision groups by facilitating
the interactive sharing and use of information among group members and
also between the group and the computer." (Huber 1984a: 196). In the
US, Huber's article led to an increased effort in the development of
computer-based tools intended to support decision making groups (cf.
Stefik et al. 1987; Dennis et al. 1988; Gray and 01fman 1989;
Nunamaker et al. 1989; Eom et al. 1990; Grohowski et al. 1990; Dennis
et al. 1991; Nunamaker et al. 1991).
In an article in which they evaluate GDSSs developed in the US,
Kraemer and King conclude that the research on GDSSs has been
dominated by a technological perspective. This perspective makes
"...GDSS efforts very "supply push" in their orientation" and questions
concerning the qualitative impact of a GDSS remain unsettled (Kraemer
and King 1988: 130). A well-known article by DeSanctis and Gallupe
(1987), in which a foundation for the study of GDSSs is proposed, can
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illustrate the technological perspective: "Our perspective is based on an
information-exchange view of group decision making and posits that the
effects of GDSS occur due to changes in the pattern of interpersonal
communication brought about by the technology." (DeSanctis and
Gallupe 1987: 590).
According to DeSanctis and Gallupe, changes in the information
exchange between decision makers can be induced in a threefold way.
First, by reducing common communication barriers. The corresponding
GDSS is called a level 1 GDSS, and it provides technical features such as
large screens for the display of ideas, voting compilation, anonymous
input and electronic mail. Second, by providing "...decision modeling
and group decision techniques aimed at reducing uncertainty and "noise
that occur in the group's decision process" (DeSanctis and Gallupe 1987:
593). Examples of these level 2 GDSSs are planning models (PERT,
CPM), multi-criteria decision models and automated Delphi. Finally, a
level 3 GDSS can be used to affect the information exchange. Level 3
GDSSs "...are characterized by machine-induced group communication
patterns and can include expert advice in the selecting and arranging of
rules to be applied during a meeting" (DeSanctis and Gallupe 1987: 594).
Level 3 GDSSs not only affect the patterns of communication but the
content as well. DeSanctis and Gallupe conclude that, contrary to level 1
and level 2 GDSSs, the technology to build a level 3 GDSS is not
available. At least two reasons can be given why this conclusion is rather
surprising. First, Eden had already developed a computer-supported
GDSS capable of handling the content aspect of communication (cf. Eden
et al. 1983). Second, and more important, it is not clear on which

grounds the conclusion is drawn: although DeSanctis and Gallupe present
a perspective on GDSSs that is inspired by research on GDM (group
size, face-to-face interaction and the task confronting the group are
considered as the main factors on which the design of a GDSS should

rest), it is interesting to note that

a

conceptualization of the

communication process itself is not given. So, despite the purpose of a
GDSS (namely to change the communication process's structure and
content) a communication model is not discussed. Yet, in order to be able
to conclude that level 3 technology is not available, a communication
model should be presented. Requirements for level 3 GDSSs might be
deduced from this model. In a subsequent step existent technology might
be evaluated, and it might be concluded whether or not level 3 technology
is available. However, DeSanctis and Gallupe do not present this kind of
considerations, and consequently it remains unclear on which grounds
their conclusion is based.

16

Their conclusion concerning level 3 technology is instructive since it
directs the attention to a fundamental problem of the so-called information
exchange approach (the US-approach). Remember that the problem this
approach wants to tackle is the ineffectiveness and inefficiency of
meetings. In order to design a GDSS one should have an understanding

of this problem, which is to Say that the factors causing the
unproductivity of meetings should be known. Unproductivity might be
caused by the meeting process itself and by the content of the problem
that is discussed. Messy problems belong to the second type: meetings in
which messy problems are discussed often are time-consuming because
participants attending the meeting perceive the problem situation
differently. Hence, it takes much time to create a shared frame of
reference. However, problems with which the US-approach to GDSS is
predominantly concerned are problems related to the meeting process.
Kraemer and King, quoting Huber (1982), provide an example:
"

"Losses" of productivity in group decision making occur
because discussions are dominated by certain individuals, lowstatus members defer to high-status members, group pressures
lead to conformity of thought, miscommunication among
members is common, and insufficient time is spent in problem
exploration and generation of alternatives." (Kraemer and King
1988: 117).

It should be noted that, with the exception of miscommunication, these
factors are related to the meeting. (The insufficiency of time spent in
problem exploration and alternatives generation indicates a loss of
productivity, and therefore cannot be regarded to be a determinant of
unproductivity as is suggested by the authors.) A GDSS aims to alleviate
the influence of these factors on the decision making process. As such,
this approach to GDSSs is inspired by the social psychological
perspective on GDM (many publications refer to McGrath's model of
group processes; see e.g. DeSanctis and Gallupe 1987; Dennis et al.
1988; Kraemer and King 1988; Zigurs et al. 1988). The main interest of
researchers working in this tradition is in the effects of information
technology on group outcomes, i.e., decisions. Information technology
is regarded as a factor affecting the communication process and thereby
affecting the decision. As DeSanctis and Gallupe write (1987: 591):

"In this sense the goal of GDSS is to alter the communication
process within groups. The greater the degree of change in
communication introduced by the technology the more dramatic
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the impact on the decision process and, presumably, on the
decision outcomes."
Although DeSanctis and Gallupe argue that the purpose of a GDSS is to
affect communication processes, in the typical study of this approach a
conceptualization of the communication process is lacking. Typically, the
effects of information technology on group outcomes are studied, while
the communication process that leads to the group decision is treated as a
black box (Zigurs et al. 1988: 625).1 However, as mentioned before, we
are interested in GDSSs intended to support GDM on messy problems.
In this respect a conceptual model of the communication process among
individuals having their own idiosyncratic views on the problem situation
is crucial. Hence, the communication process cannot be treated as a black
box. Therefore, we have to conclude that the results of the US-studies are
of limited interest to us. Since the communication process is treated as a
black box, the findings of these studies cannot be related to the effects of
a GDSS on the characteristics of communication processes.
Moreover, as a communication model is lacking, it becomes questionable
on which grounds it is claimed that a GDSS can reduce miscommunication. In order to justify this claim, characteristics of communication
need to be described, and as miscommunication refers to different
interpretations it also implies that the concept of meaning must be
defined. Yet, not only is a communication model absent, meaning is not
defined either. Hence, to paraphrase Kraemer and King (1988: 130), due
to the incomplete foundation of this approach, questions concerning the
impact of a GDSS on the communication process, and consequently on
shared meaning, remain unsettled.

1.3.2.

GDSS: the UK-approach

After having discussed the US-approach to GDSS, we consider the other
approach, i.e., the UK-approach. Phillips describes the difference

between the US-approach and the UK-approach as: "One is computerbased, the other is group-centered.' (Phillips 1990: 143). This slogan
reflects the American preoccupation with information technology and its
1The classic communication model presented by Zigurs et al.(1988), which is based on
Shannon and Weaver (1949), cannot be used for our purposes because this
mathematical model of communication does not take meaning into account, which is,
however, essential when GDM on messy problems is discussed (for an extensive
discussion see chapter 3).
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effects on group outcomes versus the British emphasis on the necessity
of creating a consensus view and commitment to action as prerequisites
for the handling of messy problems (Phillips 1990: 144). So, in the UK,
GDSSs are intended to support the process of creating group vision or
shared meaning, on which consequential actions are based (cf.
Rosenhead 1989: 9; Eden 1990a: 36).
Messy problems are the main concern of researchers working in the
tradition of the UK-approach. Their background is in management
science. They argue that to deal effectively with messy problems requires
the creation of shared meaning and commitment to action. A GDSS is
regarded as a means to be used in the process of creating shared vision
and commitment. As such, the question whether or not a GDSS should
be computer-based is of secundary importance: the requirement that a
GDSS must support GDM on messy problems does not necessarily mean
that a GDSS must be computer-based.
As proponents of the UK-approach aim to facilitate the emergence of
shared meaning, we might expect to find theoretical analyses of this
concept and the underlying communication process. Yet, with the exception of Eden's writings (Eden et al. 1983; Eden 199Oa), a theoretical
foundation is not explicitly stated. We will, however, not adopt Eden's
framework since an explicit communication model is not presented and
shared meaning is not formally defined. (Moreover, as will be shown in
section 3.5.2, the theoretical foundation underlying Eden's approach is
not without difficulties.) Hence, although it is claimed that these GDSSs
contribute to the emergence of shared meaning, an explanation cannot be
given: it is impossible to explain why shared meaning is created if the
theoretical foundation is lacking. One might even argue that it is
ridiculous to claim that the emergence of shared meaning is facilitated if
shared meaning is not defined at all. We Support the objections
concerning the insufficiency of the basis on which the claim rests, i.e.
personal experiences. But, as the personal experiences are encouraging
and these GDSSs become increasingly used by others, we prefer to
develop a theoretical foundation from which relevant insights might be
derived. These insights can not only be used to design (more) effective
GDSSs, but also to teach others some ins and outs of the facilitation of
GDM in organizations.

Finally, a critical remark concerning the labels US- and UK-approach
should be made. The reader will have understood that the division
between both approaches, which seemingly coincides with the borders of
these countries, cannot be upheld. Mason and Mitroff, for example, live
in the US but SAST (strategic assumption surfacing and testing) is
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considered as belonging to the family of UK-GDSSs (Eden 199Ob: 50).
Hence, the labels must be discarded. Instead, it is more appropriate to
distinguish between a technological approach and an organizational
approach. In the former approach, research is predominantly concerned
with the effects of information technology on group outcomes, whereas
in the latter approach GDSSs are studied as means to support
organizational problem solving. We might also say that in the first
approach, computer-based GDSSs are studied for their own sake, that is,
the approach is technology-driven. The second approach considers
GDSSs as means to be used in GDM concerning messy problems, which
means that it is problem-driven (cf. Kramer and King 1988: 130).

1.4. GDSS and organization theory

From the analyses given in the preceding sections, the contours of this
study begin to appear. It was argued that succesfully dealing with messy
problems requires the construction of a shared and comprehensive view
on those problems. Since messy problems are too complex to be handled
by a single individual, comprehensiveness of the description of the
problem situation requires the use of teams as decision making bodies.
Comprehensiveness implies integration of the views of the members of
the decision making team: just 'collecting' individual views on the
problem situation, without relating them to each other, does not provide
an adequate basis for the formulation of strategies. It was claimed that a
GDSS can support the process of constructing a comprehensive and
shared model of the problem situation. In sum, then, we will concentrate
on GDSSs as means to facilitate the emergence of shared meaning in the
problem definition phase of a GDM process concerning messy problems.
The discussion of GDM and GDSS that has been given sofar, contains
two assumptions that need further analysis. The first assumption is that
the individual decisionmaker is willing to apply his/her knowledge to the
problem at hand, i.e., to construct a comprehensive model of the problem
mess. The second assumption is that the decisionmaker possesses
relevant knowledge, i.e., knowledge that is up-to-date.
The individual's willingness to apply knowledge and to continuously
update his or her knowledge can be approached from two angles. First,
one might be interested in the individual's characteristics that affect the
willingness and the updating. Accordingly, the emphasis is on the individual. Second, as the decision makers are members of an organization,
the willingness to utilize knowledge and the updating of knowledge are
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also affected by organizational characteristics. We will adopt the latter
approach, that is, we will disuss the willingness to apply knowledge and
the updating of knowledge primarily2 from an organizational point of
view. This interest stems from the findings of the Bradford studies,
which showed that the rationality of control sets the conditions for the
problem solving rationality and the interest accomodation rationality. In
other words, from the Bradford studies it can be concluded that
organization properties (to which the rationality of control is related)
affect the actions of the organization members. Accordingly, it can be
argued that organization characteristics affect the outcomes of a GDSS,
and therefore a model of an organization forms an important aspect of the
interdisciplinary theoretical foundation for GDSS.
Recently, the importance of knowledge for the viability of organizations
has gained considerable attention. The recognition that information
technology changes the conditions for organizational existence in a
fundamental way, led several authors to argue that the viability of the
organization of the future, the so-called knowledge-based organization,
depends on the knowledge of their members and on the organization's
capacity to organize the utilization of this knowledge (cf. Applegate et al.
1988; Drucker 1988, 1989). As such, this literature provides a starting
point for the analysis of the organizational determinants of the willingness
to apply knowledge and to update knowledge, which are topics that are
largely neglected by the more traditional models of organization.
Despite the different perspectives from which the various authors on the
knowledge-based organization approach their subject, a consensus
regarding several characteristics of this type of organization exists (cf.
Huber 1984b; Reich 1987; Applegate et al. 1988; Drucker 1988, 1989;
Hayes and Jaikumar 1988). The knowledge-based organization is
characterized by flexibility, i.e., most of the work will be done in project
teams, which are disbanded when the project is finished. Members of
these teams are highly qualified specialists, and the constitution of the
team will be guided by databases that contain information regarding the
expertise and background of the individual members of the organization,
thereby ensuring "...that the mix of talent can be tailor-made for every
task that arises." (Applegate et al. 1988: 134). The teams are relatively
autonomous and function as the main decision making bodies in the
organization. Information technology will play an important role in the
2The focus will not be exclusively on the organizational level. In chapter 4, a

conceptual model of an organization will be presented that can serve as a heuristic for
the generation of hypotheses concerning determinants of the application of knowledge
and the updating of knowledge at the level of the individual.
21

decision making processes. Information systems will also be used to
facilitate organizational learning, which will become increasingly
important as a means to counteract the organization's dependency on the
expertise of its individual members. In addition, it is recognized that the
rigid hierarchy that is characteristic for a traditional command-and-control
organization has to be abandoned within the knowledge-based
organization. It is argued that, contrary to traditional command-andcontrol organizations with their heavy reliance on formal rules and
procedures, coordination in the knowledge-based organization relies on
mutual adjustment and the creation of 'unified vision' (Drucker 1988:
50). Peer control is used as the main control mechanism. An interesting
implication of Drucker's emphasis on the creation of unified vision
should be mentioned. As 'unified vision' closely resembles 'shared
meaning', GDSSs seem to have direct significance for the organization of
the future and might become a common phenomenon in future
organizations.
Generally speaking, in the literature on the knowledge-based organization, only limited attention is given to the way in which this
organization is organized. Typically, particular aspects of this
organization are discussed extensively, but a comprehensive model of
this type of organization is not presented. Yet, by focussing on prominent
features of the knowledge-based organization, less spectacular features
are overlooked, and relations among the various characteristics are not
systematically discussed. Yet, in order to gain insights into organizational
characteristics affecting the willingness of the individual to utilize his or
her knowledge and to update that knowledge, a consistent
conceptualization of the knowledge-based organization is required. In
chapter 4 therefore, a conceptual model of this type of organization will
be presented.

1.5.

Conclusions and structure of the study

During the first half of the 198Os, the concept of the GDSS became
familiar to managers involved in GDM meetings and to researchers
concerned with GDM. A GDSS, which basically consists of tools and

procedures and which should be regarded as a method, aims to support
the GDM process. In order to design an effective GDSS and to use a
GDSS effectively, insights regarding the characteristics of the GDM
process are required, which means that a theoretical foundation is
necessary. Since a comprehensive theory on GDM does not exist, models
in which various aspects of the GDM process are conceptualized have to
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be used to obtain knowledge. These models provide insights regarding
the factors that affect the GDM process, and since GDSSs aim to support
this process, knowledge of these factors is necessary.
GDM implies two levels of analysis, namely the level of the individual
and the level of the group. This means that insights from different
scientific disciplines have to be integrated to form the theoretical

foundation, which is to say that this foundation is of an interdisciplinary
nature. In this study, we will be concerned with such an interdisciplinary
foundation for GDSSs. Since a GDSS is considered to be a method, it
might also be argued that the philosophical and theoretical issues that will
be addressed in this study form aspects of a GDSS methodology.
We will not deal with GDSSs in general, but concentrate on a specific
kind of GDSS: as messy problems pose severe threats to organizations,
we will focus on GDSSs for messy problems. However, another
restriction will be made. We will concentrate on the use of GDSSs for
problem definition: from the management science literature it was learned
that the problem definition phase constitutes the most important phase in a
GDM process concerning messy problems. In this phase the idiosyncratic
views on the problem situation held by the individual decision makers
who, moreover, are speaking different languages, have to be integrated
into a comprehensive whole that is shared by them all. We concluded that
the process that leads to the emergence of this shared definition of the
situation or shared meaning, is not given much thought in the literature on
GDM and GDSS. However, as the suitability of a GDSS for messy
problems depends, above all, on its capacity to integrate the idiosyncratic
mental models of the decision makers, an adequate understanding of this
process is essential: a conceptual model of the emergence of shared
meaning is crucial for the effectivity of a GDSS in supporting the GDM
process. Since shared meaning presupposes communication, the model
has to conceptualize a communication process among individuals having
different perceptions on the problem situation. In this study such a model
will be developed. It is important to realize that by concentrating on the
emergence of a shared definition of the problem situation, many other
aspects that are relevant for the study of GDSS are ignored. For example,
by concentrating on the problem definition phase, nothing will be said
about the other stages in a GDM process regarding messy problems like
the stages of generation and evaluation of alternatives. Also, by focussing
on shared meaning, other important aspects, such as the role of the
facilitator, the technology used and the environment of a GDSS, are only
indirectly addressed. Accordingly, a comprehensive theoretical foundation for GDSSs will not be elaborated in this study: the model of the

23

communication process in which shared meaning is created, constitutes
only part of this larger, encompassing, foundation.
Apart from the communication model that will be developed, we decided
that attention should be given to the organizational determinants of
individual actions. We choose to approach this problem from the
perspective of the knowledge-based organization. So, the theoretical
foundation that will be elaborated does not only consists of a model of a
communication process involving individuals possessing idiosyncratic
views on the situation, it will also consists of a conceptual model of a
knowledge-based organization.

It was argued that communication implies two or more individuals, which
means that it is a process that can be studied from two different levels,
that is, the level of the group and the level of the individual. Accordingly,
the communication model that will be developed comprises two levels,
and insights from different scientific disciplines have to be integrated,
which means that interdisciplinary research is required.
However, an identical argument can be made with regard to organizations. They also imply (at least) two levels: the level of the collective and
the level of the individual. This hierarchy of levels is seen as
characteristic for the notion of systems (cf. Checkland 1981: 74 ff.).
Proponents of systems theory have argued that this theory provides an
interdisciplinary framework. If they are right, it would be very convenient to develop a conceptualization of the communication process and of
the knowledge-based organization in systemtheoretical terms. Not only
would these conceptualizations facilitate interdisciplinary research
concerning each individual building block, but it would also create the
possibility of integrating both building blocks. An interdisciplinary
theoretical foundation that is integrated in two Ways would result, i.e.,
vertically (individual and collective) and horizontally (communication and
organization). In chapter 2 of the study, we will approach interdisciplinarity from the perspective of systems theory.
In chapter 3 the important notion of meaning will be discussed. In a
subsequent step, the notion of shared meaning will be analyzed and the
conceptual model of the communication process underlying the
emergence of shared meaning will be developed.
Throughout the analysis that will be given in chapter 3, it will be assumed
that decision makers are willing to apply their knowledge in order to
construct a shared and comprehensive view on the problem mess. A
second assumption that will be made in this analysis concerns the
significance of the decisionmaker's knowledge, i.e., it will be assumed
that the decisionmaker's knowledge is up-to-date. As decision makers are
24

members of an organization, their willingness to apply their expertise and
their capability to update their knowledge will be affected by organizational characteristics. Hence, organizational characteristics influence the
outcomes of a GDSS session. Therefore, chapter 4 will be devoted to the
organizational context of a GDSS. This subject will be approached from
the perspective of the so-called knowledge-based organization. More
specifically, a conceptual model of a knowledge-based organization will
be presented, which will be used to derive organizational determinants of
(1) the individual's willingness to utilize his or her knowledge, and (2)
the individual's capability to update that knowledge.
Chapter 5 will be devoted to three different topics. First, the notion of
interdisciplinarity will be revisited. Second, the findings from the
theoretical analyses presented in chapters 3 and 4 will be related to
existing GDSSs. In this way the pragmatic qualities of the (partial) GDSS
methodology that will be developed in this study will be illustrated.
Finally, some ideas will be put forth concerning the empirical determination of shared meaning.
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2.

INTERDISCIPLINARITY: A SYSTEMS
PERSPECTIVE

In the previous chapter it was argued that the study of GDSS has to be
founded on an interdisciplinary basis. Knowledge from various
disciplines has to be integrated to form a coherent whole that can serve as
the foundation for GDSS. It was shown that several authors on GDSSs
addressed the necessary integration of disciplinary knowledge, but we
concluded that they failed to describe the ways in which interdisciplinarity
should be achieved. In this chapter therefore, we will discuss
interdisciplinarity. We will approach this notion from the perspective of
systems theory because its proponents claim that systems theory provides
an interdisciplinary framework (see, e.g., Bertalanffy 1973: 48-9;
Boulding 1968: 3). Our approach will not be straightforward. Due to
difficulties related to the system concept itself, we will, first of all,
discuss that concept. It is only after these difficulties have been resolved
that we are able to address the notion of interdisciplinarity.
We want to make a precautionary remark. The discussions presented in
this chapter will be rather abstract and difficult. The reader may, at times,
even wonder why notions from systems theory and philosophy of
science are discussed in so much detail. Yet, in order to resolve several
ambiguities and mistaken opinions concerning systems and the
corresponding mode of scientific explanations (to which interdisciway of
plinarity is related), we did not succeed in finding a simpler
presenting the analysis. We ask for the reader's patience: it is only after
the mess of problems related to systems and interdisciplinarity is
unraveled that a judgment of the usefulness of systems theory as an
interdisciplinary framework can be given.1
Before discussing some major topics of systems theory, a remark has to
be made concerning the status of systems theory. It is important to
understand that systems theory provides a language, which can be used
to describe all kind of phenomena. Physical, chemical, biological and
social phenomena can all be described in systems terms; atoms,
molecules, cells, humans and organizations can be considered as wholes,
as systems. Checkland makes this point very clear when he writes:
l In the sections 2.2.3,2.3.2, and 2.4.3 the arguments that will be given in this
chapter are summarized. The reader may find these summaries a useful aid for the
understanding of the contents of the present chapter.
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"The structure of this basic picture of an external reality and an
observer/describer of it who will couch his description in
particular terms is important. It emphasizes the status of systems
ideas as a language by means of which reality may be described."
(Checkland 1981: 100).

However, what specific phenomenon or, using Checklands words, what
specific part of external reality is considered as a system, depends on the
purposes of the observer/describer, i.e., the individual using the systems
language (Churchman 1971: 43; Bertalanffy 1973: 33; Beer 1979: 8;
Checkland 1981: 101). Hence, systems theory, as a language, provides
concepts to describe and organize our knowledge of reality. The description of a phenomenon by means of the language of systems theory, i.e.,
the couching of external reality in systems terms, implies that a
systemtheoretical model is constructed. In other words, to describe
specific phenomena as 'systems' means that a model, stated in systems
terms, is created (Boulding 1968: 3; Bertalanffy 1973: 94; Hanken and
Reuver 1976: 10-15; Ropohl 1979: 90).
We will not discuss the model concept in detail. It should, however, be
remarked that in this study we will adhere to the neo-pragmatic model
concept proposed by Stachowiak (1973; 1983).2 According to Stachowiak, the representation character of a model is essential, i.e., a model
represents something. In more formal terms, a model is a representation
of an original. The pragmatic nature of Stachowiak's model concept is
expressed by additional characteristics of a model, namely, models are
constructed by people who use it for a period of time and for a specific
purpose: "X ist Modell des Originals Y fiir den Verwender v in der
Zeitspanne t bezuglich der Intention Z." (Stachowiak 1983: 118).
This chapter is structured in the following way. Two main topics can be
distinguished, namely the systems concept and interdisciplinarity. In
section 2.1 different types of definitions of the systems concept will be
given which, in subsequent steps, will be analyzed in sections 2.2 and
2.3. More specifically, related to the definition of a system as a set of
interrelated elements is the notion of teleology, which will be discussed in
section 2.2. The definition of a system as a set of elements that possesses
a property that is distinct from the properties of its elements, will be the
subject of analysis in section 2.3. After having clarified the different
2We will not discuss the developments in philosophy of science that underly this
model concept. For a discussion of these developments see, e.g., Stachowiak 1983:
87-120 or Stegmuller 1983: 1-37, 940-78.
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meanings of the systems concept, interdisciplinarity will be discussed in
section 2.4. It will become apparent that the concept of interdisciplinarity
is used in two different contexts, namely the context of communication
(section 2.4.1) and the context of the integration of explanations (section
2.4.2). Finally, in section 2.4.3 the consequences of the analyses for the
development of an interdisciplinary theoretical foundation for GDSS will
be discussed.

2.1. Definitions of systems

In the literature on systems, many different definitions of the concept
'system' can be found. When studied in closer detail, however, three
types can be distinguished. According to the first type, a system denotes
a set of elements and their interrelationships. Examples of this type are:

"A system can be defined as a set of elements standing in
interrelations. Interrelation means that elements, p, stand in
relations, R, so that the behavior of an element p in R is different
from its behavior in another relation, R'. If the behaviors in R and
R' are not different, there is no interaction, and the elements
behave independently with respect to the relations R and R'."
(Bertalanffy 1973: 54).
"The idea underlying all definitions of a system is that of a
collection of entities and sets of relations among them." (Rapoport
1972: 45).
"Although the name "system" may have different meanings under
different circumstances and for different people, it ordinarily
stands for an arrangement of certain components so interrelated as

to form

a

whole." (Klir 1972: 1).

"A system is "an organized or complex whole; an assemblage or
combination of things or parts forming a complex or unitary
whole."" (Johnson et al. 1967: 4).

A system is a set of two Or more interrelated elements of any
kind;..." (Ackoff 1974: 13).
"
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"The meanings of "system" are often confused. The most general,
however, is: A system is a set of interacting units with relationships among them." (Miller 1978: 16).

In the second type of definition of 'system' the concept of 'purpose' or
'objective' is added. For example:
"Systems are made up of sets of components that work together
for the overall objective of the whole." (Churchman 1983: 11).

"A system consists of a group of elements dynamically related in
time according to some coherent pattern...The point that I find
that I ann most anxious to add is that this system has a

PURPOSE." (Beer 1979: 7).
In the third type of definition, 'system' again denotes a set of elements
and their relations, but in this type it is explicitly stated that the whole (the
system) has properties that are distinct from the properties of its
constituent elements. The following definitions may serve as examples:
"The central concept 'system' embodies the idea of a set of
elements connected together which form a whole, this showing
properties which are properties of the whole, rather than
properties of its components parts." (Checkland 1981: 3).

"A system is a set of objects together with relationships between
the objects and between their attributes.[...] Our definition does
imply of course that a system has properties, functions or
purposes distinct from its constituent objects, relationships and
attributes." (Hall and Fagen 1968: 81).

As 'system' in all these definitions at least denotes a whole consisting of
interrelated parts, we consider this as a 'minimal definition', which will
be taken as our point of departure. This definition will not be discussed
any further. However, the definitions of the systems concept in which (1)
purpose and (2) emergent properties of the whole are included as defining
characteristics, require an elaborate analysis.
In section 2.2 attention will be focused on teleology and teleological
explanation. It will become apparent that the arguments given by various
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authors in favor of the linkage between teleology and systems theory
differ. In section 2.3 we will direct our attention towards the third type of
definition. The idea that the whole has properties distinct from properties
of its constituents, which is often referred to by means of the phrase 'the
whole is more than the sum of its parts', has led to some obscurities. We
will try to elucidate the problems that are involved.

2.2. Purposeful systems
In order to gain an adequate understanding of the debate on teleology and
the corresponding teleological explanations of systems behavior, it is
necessary to state what is meant by teleology and teleological explanations. Stegmuller defines teleology as: "...eine Deutung der Realitfit
und des Weltgeschehens unter dem Zweckgesichtspunkt." (Stegmuller
1983: 639). Unfortunately, it is impossible to translate this definition in a
English counterpart that conveys the same meaning in just as few words.
A translation into the English language would be something like: the
interpretation of reality and events occurring in the world from the point
of view of purpose, or, using the concept of purpose (a more precise
definition will be given later in this chapter).
Teleology derives its importance for science from the fact that a certain
kind of explanation is based on it, i.e., teleological explanation. Teleological explanation is a type of explanation that is not undisputed. Later in
this chapter we will discuss 'explanation' in more detail. Here it will
suffice to define explanation as any proper answer to a 'Why?' question
(Hempel 1965: 334; Braithwaite 1968: 319; Stegmuller 1983: 114). A
teleological explanation of an event or an aCtivity, then, is an explanation
"...in which the 'Why?' question about a particular event or activity is
answered by specifying a goal or end towards the attainment of which the
event or activity is a means." (Braithwaite 1968: 322-23). A more
elaborate account of teleological explanations, which is based on Stegmuller's analyses, will be given. For the moment, however, the
description provided by Braithwaite suffices. Accordingly, a teleological
explanation is an explanation that often comes in the form of an 'in order
to-sentence'; a teleological explanation of the question why I am wearing
a jacket would be: "in order to keep myself warm."

Some of the most important contributors to systems theory seem to
disagree when teleology is discussed. The writings by Ackoff and
Churchman can serve as an introduction to the problems that are
involved: problems concerning different types of teleology that go
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unnoticed as well

as

problems concerning the arguments that are given in

favor of teleology. In their writings, Churchman and Ackoff discuss
teleology and teleological explanations in relation to another type of
explanation, which is called 'mechanistic explanation'. They argue that
both types of explanation are complementary to each other. Teleology
offers promising opportunities for behavioral research (Ackoff 1974: 817; Ackoff and Emery 1972: 5-10; Churchman and Ackoff 1968;
Churchman 1971: 43ff.). Their arguments for this claim are based on
publications by Singer (1924, 1946, 1959), Rosenblueth, Wiener and
Bigelow (1943), Rosenblueth and Wiener (1950), Sommerhoff (1950),
and Wiener (1961). Two types of arguments can be distinguished,
namely (1) arguments of a philosophical nature and (2) arguments

concerning the empirical measurement of teleological behavior. In section
2.2.2 these arguments will be discussed, and it will be shown that several
types of teleology are mixed up.
While Churchman and Ackoff argue in favor of teleology, another
important contributor to systems theory, namely Ashby, doubts the
relevance of teleology and teleological explanations. Ashby tries to show
that "...a system can be both mechanistic in nature and yet produce
behaviour that is adaptive."(Ashby 1960: 1). According to Ashby,
teleological explanations are not required to explain adaptive and
purposeful behavior (1960: 9). Therefore, whereas Churchman and
Ackoff, primarily from a philosophical perspective, argue in favor of
teleological concepts, Ashby denies the their scientific importance.
Bertalanffy, who is regarded to be the founder of the general systems
theory, agrees with Ackoff and Churchman that teleological concepts
such as goal-directedness, purpose, and adaptation are important when
human behavior and society are studied (Bertalanffy 1973: 45). He
argues that systems theory offers a different view on nature than its
counterpart, 1.e., classical mechanics. While the latter is characterized by
the concepts of analysis and one-way causality, the former is characterized by synthesis and circular causal chains.
In a different context, Bertalanffy discusses teleology or finality (which is
a synonym) more extensively (Bertalanffy 1973: 75-80). Several types
are distinguished. Important, however, is Bertalanffy's remark that
finality is just another expression of causality. It will be shown that this
view is not without problems.
Thus, some of the most important contributors to systems theory have
different opinions on teleology. Churchman and Ackoff argue very much
in favor of it; Ashby argues against it, and Bertalanffy, although arguing
in favor of it, offers a view on teleology that causes problems. In order to
gain an adequate understanding of the problems involved and the
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positions that are taken by the respective authors, we have to discuss
teleology. After having clarified some of the intricacies related to this
concept, teleological and mechanistic explanations will be discussed.
2.2.1.

Teleology

In combination with the work of Singer, the writings of Wiener (1961),
Rosenblueth, Wiener and Bigelow (1943), Rosenblueth and Wiener
(1950) and Sommerhoff (1950) constitute the foundation for the claim
made by Ackoff and Churchman that teleological concepts are useful
scientific concepts. However, it was Taylor who, as early as 1950
(Taylor 195Oa, 195Ob), severely criticized the (mechanistic) view on
purposefulness set forth by Wiener and his fellow authors. Taylor's
critique focusses on the definition of purposefulness given by Wiener and
his companions. More specifically, Taylor criticizes (1) their definition of
purposefulness which, in his opinion, does not have discriminatory
power and (2) the meaning of this concept that "...bears no similarity
whatever to the meaning which is ordinarily attached to it." (Taylor
19508: 311)3. It is important to note that while for Taylor the concepts
'purposefulness' and 'teleology' are synonymous,4 Wiener et al. make a
distinction between purposefulness and teleological purposefulness.
Purposefulness is defined by Wiener et al. as follows:
"The term purposefulness is meant to denote that the act or
behavior may be interpreted as directed to the attainment of a goal
- i.e., to a final condition in which the behaving object reaches a
definite correlation in time or space with respect to another object
or event." (Rosenblueth, Wiener and Bigelow 1943: 18).
3For the sake of completeness, it has to be mentioned that the topics that are discussed
by Taylor in his first comment on the Rosenblueth, Wiener and Bigelow article are (1)
the definition of purposiveness which, in his opinion, does not discriminate, and (2)
the 'onorthodox' meaning of the term purpose that is attached to it by the authors just
mentioned (Taylor 1950a: 310). In the second article (195Ob) Taylor (1) extensively
discusses the empirical determination of purposeful behavior, (2) comments on the
impossibility of the Wienerian notion to conceptualize behavior as purposeful
behavior if the goal that the behavior is directed at is non-existing (like the quest for
the Holy Grail), and (3) again discusses the ubiquity of purpose as defined by Wiener.
For our purposes, it is not necessary to discuss the second topic of the 1950b article,
although Taylor is certainly correct in his observations regarding this issue.
4See note 7 in Taylor's first article (1950a) in which he writes that teleological
purposiveness "...may appear as a redundancy..." (Taylor 19503: 315).
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Taylor disagrees with this view on purposefulness. His arguments are
first of all directed against the impossibility to empirically establish
purposeful behavior:

"Now I submit that, from observable behavior alone, one cannot
certainly determine what the purpose of the behaving object is,
nor indeed, whether it is purposeful at all For if, as I have
suggested, one and the same observed behavior pattern can be
consistent with the supposition of either of two or more wholly
different purposes, then purpose cannot be defined in terms of
behavior. Accordingly, precisely similar behavior sequences, or
even one and the same behavior sequence, can be consistent not
only with the supposition of any of a variety of purposes, but
with that of the complete absence of purpose. And it needs only
be added that, just as a mechanism can look and act exactly like a
living organism, and yet, obviously, not necessarily be such, so
also an automatism can appear exactly as if it were purposive, and
yet not necessarily be such." (Taylor 195Ob: 328-29).
. . .

Taylor concludes that purposefulness

as

defined by Wiener et al. is

ubiquitous:

"Any behaving object, it would seem, ultimately reaches some
"final condition" or "definite correlation" with respect to other
objects or events...If, as appears to be the case, purposiveness
becomes ubiquitous, then the application of the word "purpose"
becomes as general as that of "behavior" itself and, by the
criterion suggested, loses it significance simply by having no
counterpart." (Taylor 195Ob: 330-31).
For the sake of the argument, let us assume that Taylor's critique on the

impossibility of the empirical determination of purposeful behavior is

correct. The question that subsequently has to be answered is whether or
not the mechanistic conception of purposefulness as proposed by Wiener
et al. should be rejected. In order to answer this question we have to
consider not only purposefulness but teleological purposefulness as well.

Teleological purposeful behavior is purposeful behavior that is exhibited
by a servomechanism: "The term servomechanism has been coined
precisely to designate machines with intrinsic purposeful behavior."
(Rosenblueth, Wiener and Bigelow 1943: 23-4). A servomechanism is
intrinsically purposeful, and it might be regarded as a concrete realization
of a system that possesses a negative feedback loop (cf. Rosenblueth,
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Wiener and Bigelow 1943: 19). Taylor's conclusion that purposefulness
as defined by Wiener et al. is ubiquitous, implies that to speak of
teleological purposeful behavior does not make sense. Any behavior is
purposeful. The adjective purposeful is redundant and can be discarded.
Consequently, the phrase 'teleological purposeful behavior' is reduced to
'teleological behavior'.
We can now conclude that, although it does not make sense to speak of
purposeful behavior and teleological purposeful behavior, as it is done by
Wiener et al., it is still possible to distinguish teleological behavior in a
Wienerian sense. Since it is assumed that servomechanisms are intrinsically purposeful, behavior exhibited by this type of mechanism is by
definition purposeful. (We might also say that if the behaving entity is a
servomechanism, it is not necessary to empirically determine whether or
not the pattern of behavior is purposeful; it is so by definition.)
Hence, Taylor's critique on purposeful behavior does not invalidate
Wiener's argument in favor of a mechanistic view on teleology. Teleological behavior as behavior of servomechanisms, i.e., behavior that is
controlled by negative feedback, can still be distinguished. For the
empirical determination of teleological behavior, as defined by Wiener et
al., two conditions must be met. First, a pattern of behavior must be
observable. Second, it must be possible to conceive the behaving entity
as a feedback system. So, although it is assumed that Taylor's critique
regarding the ubiquity of purposefulness as defined by Wiener et al. is
justified, it is still possible to distinguish teleological behavior.
The arguments of Taylor that have been mentioned sofar are not sufficient
to eliminate the mechanistic conception of teleology as defined by Wiener
and his companions. Wiener et al. gave a new meaning to the concept
'teleology', and Taylor's arguments described above do not concern this
topic. That is not to say that Taylor does not deal with this new meaning
of teleology: Taylor states that Wiener and his fellow authors:

"...endow the word "purpose" with

a

meaning having no

similarity to any meaning it has customarily been taken to
possess. Of course it might be claimed that one is entitled to
assign to his terms any meaning he chooses, and in a sense this is
true; it must be added, however, that if this is what these writers
have done, then their discussion sacrifices any interest and
significance which it may have intended to have." (Taylor 1950a:
317).
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From an etymological point of view, Taylor overlooks one important
aspect. As a result of technological developments many concepts have
gained new meanings in the course of history. The concepts 'circuit' may
serve as an example, but many more can be listed. In the 15th century
'circuit' already denoted "the action of going or moving round or about; a
circular journey; a round." In 1746 it was Watson who coined a new
meaning of the word circuit, i.e., "the course traversed by an electrical
current between two poles of a battery; the path of a voltaic current."
(Oxford English Dictionary). Accordingly, one can argue that teleology
may gain a new meaning from the development of cybernetics and its
resulting applications in all kinds of technological devices such as radar
and computers. Moreover, it cannot be denied that certain cybernetic
devices like target seeking missiles behave as (f they are goal directed.5
Hence, we can differentiate between two types of teleology. The mechanistic view put forth by Wiener et al. will be referred to as the cybernetic
view, since the servomechanism, which plays an important role in it, is a
cybernetic device. In contrast with the cybernetic view, the view on
teleology that is defended by Taylor, will be referred to as the traditional
view. Both views on teleology will be more precisely defined in section
2.2.2. Yet, to show the differences between both views, the traditional
view on teleology, which is explicitly stated by Taylor, may be given:
.

...in order appropriately to regard any given behavior pattern as
purposive:
There must be, on the part of the behaving entity, i.e., the agent:
(a) a desire, whether actually felt or not, for some object, event,
or state of affairs as yet future; (b) the belief, whether tacit or
explicit, that a given behavioral sequence will be efficacious as a
means to a realization of that object, event, or state of affairs; and
(c) the behavior pattern in question." (Taylor 195Ob: 331).

According to Taylor, purposeful behavior requires a behavior pattern, a
desire to attain a specific goal, and a belief that the behavior is a means to
attain this goal. Hence, purposeful behavior requires a pattern of behavior
5This is reflected in the distinction that is sometimes made between teleology and
teleonomy (cf. Checkland 1981: 75); teleonomic behavior is behavior that is described
as if it were directed at a purpose (which in our terms is called cybernetic teleology).
We shall not use this distinction because the authors who are discussed in this section,
do not use this disctinction. Moreover, a more refined analysis of teleology is required.
Yet, it is explicitly acknowledged that teleology in this study is not used to connote
metaphysical elements.
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and intentionality (goals and beliefs) on the part of the agent. In order to
determine whether certain behavior is purposeful, not only the behavior
should be observed, but knowledge about the intentions of the behaving
object is also required.
Comparison of both views reveals an interesting insight. In the traditional
view, an observed pattern of behavior and the empirically established
intentionality on the part of the behaving entity (its goals and beliefs) are
required for the determination of teleological behavior. The cybernetic
view also requires an observed pattern of behavior, but instead of
empirically establishing intentionality, it requires that the behaving entity
is a servomechanism. This difference can be traced back to the
possession of intentionality on the part of the behaving agent. This point
becomes clear when some of the implications of the concept of
intentionality are properly understood.6 According to Searle (1983: 15),
intentionality requires brains (in the neuro-physiological meaning of the
word). Humans and at least part of the animals possess brains and have
intentional states. Brains themselves, however, can be characterized as
servomechanisms (McCulloch 1965, Rosenblueth et al. 1943). Therefore, whenever intentionality is assumed, the behaving entity can be
characterized as a servomechanism. But not every servomechanism
possesses intentionality. Thus, intentional systems form a subset of the
set of servomechanisms. It can be concluded that the difference between
the cybernetic and the traditional view on teleology can be reduced to the
debate whether intentionality is a necessary condition for teleological

behavior or not.
In conclusion, two major issues in the work of Wiener and his fellow
authors are criticized by Taylor, namely (a) the definition and determination of purposefulness and (b) the new meaning of teleology. With
respect to Wiener's definition of purposefulness and teleological
purposefulness, Taylor's critique does not invalidate Wiener's claim that
the concept of teleology can be defined in a cybernetic sense. In order to
invalidate Wiener's claim, Taylor should have discussed Wiener's
presumption that intentionality is not a necessary condition for teleology.
As was shown, however, in this respect Taylor only refers to the
commonly held view on teleology. But from an etymological stance, his
ideas in these matters show some imperfections.

6Intentionality is

a concept that has its roots in the philosophy of mind:
Intentionality is that property of many mental states and events by which they are
directed at or about or of objects and states of the world." (Searle 1983: 1).
.

37

2.2.2.

Explanations of teleological behavior

The main reason for discussing the controversy between Taylor and
Wiener et al. resulted from the insight that some of the most important
contributors to systems theory held different opinions with regard to
teleology. From the discussion in the previous section it became apparent
that several types of teleology can be distinguished. This might explain
the different opinions: Ashby, Bertalanffy as well as Ackoff and Churchman might be referring to different types of teleology. In order to
properly analyze this hypothesis, a third type of teleology should be
distinguished: Stegmiiller not only differentiates traditional and cybernetic
teleology, which are referred to by him as 'real material teleology' and
'seemingly material teleology', respectively, he also distinguishesfbrmal
teleology.
The difference between formal teleology and material teleology, the latter
including both cybernetic and traditional teleology, becomes clear when
teleological explanations are studied in more detail. In the introduction to
this section it was argued that teleology is related to concepts such as
goal, purpose, and end, which van be considered to be the commonly
held view on teleology. But in order to distinguish formal teleology from
the other types of teleology, this view has to be refined. Goals, purposes,
and ends refer

to future states.

Hence, teleological explanations are

explanations in which, mostly implicitly, reference is being made to the
future. In this respect Braithwaite remarks:
"...we have to admit that they [teleological explanations] have one
feature which distinguish them from causal explanations '... In a
causal explanation the explicandum is explained in terms of a
cause which either precedes or is simultaneous with it: ...It is the
reference in teleological explanations to state of affairs in the
future, and often in the comparatively distant future, which has
been a philosophical problem ever since Aristotle..." (Braithwaite
1968: 324).

In this quote concepts such

as

purpose and goal are not mentioned. This

does not mean that in (some of the different types of) teleological
explanations goals and purposes are not included. Yet, teleological
explanations are characterized by their reference to states of affairs in the
future. However, this is not a very exact description. The basic pattern of
scientific explanation as proposed by Hempel and Oppenheim (1948;
Hempel 1965) offers an opportunity for a more exact description of
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teleological explanations.7 Hempel and Oppenheim divide an explanation
into two parts, namely the explanandum and the explanans. The
explanandum is the sentence describing the phenomenon to be explained;
the explanans is the class of sentences that are adduced to account for the
phenomenon. Two sub-classes of the explanans are distinguished, the
first containing sentences Cl, C2 '... Ck that state specific antecedent
conditions; the second containing a set of sentences Ll, L2,···Lr that
represents laws.8 Figure 3.1. is a graphical representation of the basic
pattern of the deductive-nomological model of scientific explanation, as
proposed by Hempel and Oppenheim (the H-0 scheme).

r
Logical
deduction

-4-

Cl,(2,···Ck

Statement ofantecedent
conditions

Ll, L2,···Lr

General laws

E

1
Explanans

Description of the empirical
phenomenon to be

Explanandum

explaine

Figure 2.1. The H-0-scheme of scientific explanation (Hempel 1965:
249).

7A remark concerning the use of the Hempel-Oppenheim scheme of explanation is
required. This scheme is associated with the empiricist paradigm of science. However,
in the philosophy of science a paradigm shift has taken place. The empiricist
paragdigm has been replaced by the so-called pragmatic paradigm (Stachowiak 1973,
Stegmuller 1983). This replacement has been accompanied by a shift from the
deductive-nomological model towards the inductive-statistical model of explanations
Gee Stegmuller 1983: 8). Consequently, the H-0-scheme has become outdated as it is
built on logical deduction. Nevertheless, we will refer to this scheme in the following
of this chapter. It is, however, important to remark that a deductive-nomological
position is not implied. Following Stegmuller, we will concentrate on the formal
aspects of the scheme and ignore discussions concerning matters of content. More
specifically, we will only use the H-0-scheme to represent components of an
explanation, i.e., antecedent conditions, laws and explanandum. (For a detailed
description of the philosophical developments that led to the paradigm-shift see
Stegmuller 1983, especially 1-37 and 940-78.)
BA discussion regarding the nature of laws falls outside the scope of this study. In this
study laws are conceived as valid and reliable descriptions of regularities in the pattern
of covariation of two or more phenomena within a population.
39

2.2.2.1.

Formal teleology

It is possible to apply this model to formal teleological explanations.
Formal teleological explanations are only characterized by the relation in
time that holds between the phenomenon to be explained (the explanandum) and the conditions stated in the explanans; goals, ends or purposes
are not mentioned. In formal teleological explanations, the time-index
belonging to the explanandum lags behind the time-index of the
explanans: a phenomenon that happened in the past (tl) is explained by
reference to present conditions (tl)· A simple example can be given (see
Stegmiiller 1983: 650). Given is a closed deterministic 'discrete state'
system. A discrete state system (Rescher 1963) is a physical system that
at any moment is in one of several possible states S 1, S2,···Sn, each of
whose occurrences occupies a finite period of time. The system under
study only has two possible states: Sl and S2· It can be represented as

follows:

Sl

S2

4
Figure 2.2. A closed deterministic discrete state system with Only two
states.

If at any time ti, the state of the system is known, then the past as well as
the future states can be deduced. In this sense, a phenomenon described
in the explanandum can be explained by conditions, stated in the explanans, that occur later in time. Remark that in this type of explanation no
use is made of concepts such as 'goal' or 'end'. This is the reason for
naming this type of teleological explanation formal; in material teleological explanations concepts like 'goal', 'purpose' or 'end' are explicitly
included.

It is Bertalanffy (1973: 75-76) who discusses formal teleology when he
speaks

offinality:

"Finality can be spoken of also in the sense of dependence on the
future...happenings can, in fact, be considered and described as
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being determined not by actual conditions, but also by the final
state to be reached." (Bertalanffy 1973: 76)
He goes on stating that finality does not differ from causality, i.e., it is
only another expression: "The final state to be reached in future is not a
"

the system, but only another
vis a fronte" mysteriously attracting
""

expression for causal "vires a tergo. (Bertalanffy 1973: 77). However,
Bertalanffy's suggestion that final explanations (that is, formal teleological explanations) do not differ from causal explanations should be
studied carefully. Even more so because Bertalanffy does not make clear
what he means by causality and causal explanations, these concepts lying
at the centre of a philosophical debate that has raged for centuries. It is
not our intention to describe this debate. But causal explanations have to
be included in our analysis since both causal and teleological explanations
as well as the relations existing between them are addressed by some of
the most important contributors to Systems theory. Therefore, using the
H-0-scheme, a description will be given of causal explanations (the
description offered is based on Stegmuller 1983: 525-539 and Hempel
1968: 347-354)

According to Stegmiiller (1983: 535) a causal explanation has the
following characteristics:
1) it is a deductive-nomological explanation, which implies that it

contains at least one deterministic law;
2) the concepts in which this deterministic law is expressed must be of a
quantitative nature (as opposed to qualitative or comparative concepts),
which implies that the characteristics of the system under study must be
expressed in quantitative (metric) terms;
3) the deterministic law must deal with processes, that is, dynamic
changes of a system;
4) the antecedent conditions, stated in the sentences C, must occur before
or simultaneous with the phenomenon to be explained (which is stated in
the explanandum).

Somewhere else in his study, however, Stegmuller reduces the essential
characteristics of causal explanation to two characteristics. A causal
explanation is a deductive-nomological explanation, and the explanans
occurs earlier in time than the explanandum (1983: 654). Using this
definition of causal explanation, we are able to analyze Bertalanffy's
claim that final explanations (formal teleological explanations) are causal
explanations: formal teleological explanations are not causal explanations
since the second requirement for causal explanations is not satisfied. As
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was shown by means of the example of a closed discrete state system, in
formal teleological explanations the antecedent conditions occur later in

time than the phenomenon to be explained.

2.2.2.2.

Real material teleology (traditional teleology)

Our conclusion that formal teleological explanations cannot be regarded
as causal explanations, does not mean that there are no teleological
explanations that are causal. Actually, explanations based on traditional
teleology (real material teleology) are causal explanations. An explanation
of this type has several characteristics:
a) a belief held by the acting person in a regularity or a law of the form'Y
only occurs if X occurs';
b) a desire on the part of the acting person to realize Y;
c) a psychic causation, i.e., the realization of X because of the belief and
desire mentioned in a) and b);
d) a regularity that must be included in the explanation in the form of: 'If
the actor believes that X is a necessary condition for Y and he desires Y,
then the actor will realize X'.
These components can be translated into the H-0-scheme: a) and b)
constitute the sentences C, which state the antecedent conditions, c)
forms the explanandum, and d) can be regarded as the law component of
the explanans. An example may clarify this type Of teleological
explanation. When someone asked why George did not show up on a
party, his father explained: "In order to pass his exams, George decided
to study". This explanation can be represented in the H-0-scheme:
a) George believes that he will succeed in passing the exams if he studies;

b) George wants to pass his exams;
c) Whenever someone wants Y and believes that X is a necessary
condition for (the realization of) Y, then he will realize X;
d) George studies (that is, realizes X).
In this example, d) is the explanandum, whereas a), b), and c) constitute
the explanans. Sentences a) and b) express the antecedent conditions,
which can be divided into a belief-component (a) and a desire-component
(b). In c) a regularity is stated, which establishes a relation between, on
the one hand, the desire and the belief component of the explanans and,
on the other hand, the actual action (George's studying).9
9Note that Taylor's view on teleology, which was described in the former section,
perfectly matches the foregoing analysis. Taylor distinguishes between a desire
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It is important to notice that in the case of real material teleology, the
intentions underlying a specific pattern of behavior, occur earlier in time
than the behavior pattern itself. Consequently, it can be argued that real
material teleological explanations are causal explanations.

2.2.2.3.

Seemingly material teleology (cybernetic teleology)

We now have discussed two types of teleological explanations. Yet, one
more type has to be analyzed, namely explanations that are based on
cybernetic teleology or, using Stegmiiller's terminology, 'seemingly
material teleology'. This type of explanation is important to us because
the type of teleology on which it is based plays an important role in
systems theory: those authors who include purpose as a defining
characteristic of the systems concept, implicitly, refer to this type of
teleology. In the field of systems theory, Churchman and Ackoff can be
regarded as the missionaries of the teleology concept. It is their writings
on teleology that have inspired many workers in the field of system
theory. In our opinion, however, their ideas regarding teleology are, to a
certain extent, problematic. Therefore, before translating cybernetic
teleology into the H-0-scheme, we will discuss Churchman's and
Ackoffs view on teleology.

2.2.2.3.1. Cybernetic teleology: Churchman and Ackoff
As early as 1950, Churchman and Ackoff wrote an article in which they
discussed the usefulness of the concept of purposeful behavior as defined
by Wiener et al. They criticized the cybernetic conception of teleology
defined by Rosenblueth, Wiener and Bigelow (1943). In their opinion,
this view is too restricted since it concerns cybernetic devices: "What is
needed is a scheme of defining which is not directly oriented toward
servo-mechanisms or neural behavior." (Churchman and Ackoff 1968:

component, a belief component as well as a pattern of behavior (the explanandum).
Translation of Taylor's components into the H-0-scheme, which by definition includes
a law component, therefore results in a H-0-scheme that is identical to the one that is
elaborated.
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244).10 According to Churchman and Ackoff, the cybernetic notion of
teleology can only be applied to the so-called area of mechanisms:

"...it is ill-advised to extend this distinction to other areas without
careful consideration of the correlated types of phenomena. In
other words, the scheme of cybernetics may be too crude for
other areas. It is our contention that the social sciences require a
more refined analysis of function and purpose than one which
suits cybernetic purposes." (Churchman and Ackoff 1968: 245).
a

So, Churchman and Ackoff want to refine purposefulness as defined by
Wiener et al., and do not intend to refine teleological purposefulness. As
a basis from which to proceed, they use Wiener's fundamental distinction
between a behaving entity and its environment. Distinguishing between
several types of behavior and environments, three types of 'teleological
categories' result.
From Taylor's perspective, it might be argued that the attempt to develop
a refined definition of purposefulness is useless because the authors
underwrite the basic idea of the Wienerian purpose concept, namely an
entity behaves purposefully if it continues to pursue its goals as
environmental conditions change. Taylor argued that this definition
makes purposefulness a ubiquitous phenomenon. Consequently, the
foundation for the refinement of the concept can be considered to be
inadequate. However, we will not adopt Taylor's perspective because it
distracts us from a fundamental statement that Churchman and Ackoff
make, which concerns mechanistic and teleological explanations. While
Taylor's critique is directed at problems regarding the measurement of
purposeful behavior as defined by Wiener et al., Churchman and Ackoff
use this notion to introduce a philosophical issue, namely the presumed
fundamental distinction between mechanistic and teleological explanations. Phenomena belonging to the realm of mechanics can be
explained by mechanistic explanations. The mechanistic conception of
purposefulness given by Wiener et al., which is restricted to servomechanisms, can, in the opinion of Churchman and Ackoff, be applied to
phenomena belonging to the mechanistic domain, but not all phenomena
belong to this domain. Social phenomena, for example, do not belong to
the mechanistic domain. To explain the latter phenomena, Churchman
and Ackoff argue, teleology provides a useful frame of reference. The

10Neural behavior was used by Rosenblueth, Wiener and Bigelow (1943) as an
example to illustrate the notion of a servomechanism.
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distinction between the two realms is the underlying reason for their

attempt to refine the purpose concept as given by Wiener.
In order to understand on what grounds Churchman and Ackoff conclude
that teleology is useful for the explanation of behavior of social entities,
the characteristics of the study of purposive behavior, as defined by
Churchman and Ackoff, provide a starting point. In their opinion, all
studies of purposive behavior show the following similarities (Churchman and Ackoff 1968: 245-46):
a) objects and environments are not rigidly specified in the sense in which
classical science uses this term;
b) a purposive object is always taken to exhibit choice;
c) purposive behavior can only be studied relative to a period of time;
d) a purposive object or behavior is at least a potential producer of some
end result.

It is the fourth characteristic that is perceived to be essential for a
complete understanding of purposive behavior. The notion of producer
was developed by the American philosopher Singer. Singer distinguishes
between producer-product and cause-effect:
"Producer-product is a relation holding between a detail (never the
whole) of a cause, and a detail (never the whole) of an effect,
such that the presence of the producer-detail in the cause is a
necessary but not a sufficient condition to the presence of the
product-detail in the effect." (Singer 1946: 93-4).
One should notice that the relation producer-product is defined in the
cause-effect terminology (cf. Churchman 1971: 43). It therefore becomes
necessary to analyze Singer's notion of cause-effect. Singer states:

"...it [cause-effect] is uniquely the relation that holds between an
earlier and a later total point-distribution of a closed mechanical
system, of which each is the necessary and sufficient condition
determining the other." (Singer 1946: 93).
As the concepts cause and effect are related to scientific explanation, we
may attempt to 'translate' Singer's notion of cause-effect into the H-0scheme. An example of a closed mechanical system is provided by
Rescher's notion of a deterministic discrete state system. Two total pointdistributions of the system are relevant, one occurring earlier in time than
the other; in Rescher's terms, we are dealing with two state-descriptions
of the system, namely So and S l· Since it is stated that SO is the neces45

sary and sufficient condition for S 1 and vice-versa, we have to distinguish two cases.
In the first case, So determines S l, and it is both a necessary and a
sufficient condition for Sl· This means that SO comprises the total of the
antecedent conditions. Since the systems behavior is governed by
deterministic laws, the explanandum (S 1) can be determined. Thus, in
this case, causal explanations can be given; the antecedent conditions
occur earlier in time than the explanandum does, while the laws involved
are of a deterministic nature. 'Cause' in a Singerian sense is formed by
the total of antecedent conditions, while the phenomenon to be explained
(Sl)'can be regarded as the effect. The conceptualization of a cause as
the total of antecedent conditions of a causal explanation, is identical with
Stegmiiller's conceptualization (1983: 535).
The second case that should be distinguished, is characterized by (1) the
effect (S 1) determining the cause (So) and (2) the effect is a necessary and
a sufficient condition. The earlier state of a system is determined by the
later state. Our analysis of formal teleology covers this case. More
specifically, to avoid metaphysical connotations ('vis a fronte'), this case
should be reframed as the relation in time that holds between the
explanandum and the antecedent conditions, which implies that, if the
later state of the system (Sl) is known, then the earlier state (SO) can be
deduced. In other words, for a deterministic discrete state system, one
can deduce the antecedent conditions from the explanandum. However,
since this cannot be considered to be a causal explanation, one cannot
speak of the effect determining the cause.
Hence, Singer's definition gives rise to a distinction between two cases in
which cause-effect relations may appear. In the first case causal explanations can be given, in the second case they cannot. Therefore, the use
of the phrase 'determining each other' in Singer's definition of causeeffect is ambiguous. Determination only takes place in the first case, the
second case is an instance of formal teleology. Adopting Stegmuller's
criteria for the definition of cause, in the latter case one cannot speak of
causes because a causal explanation cannot be given. For the following
analysis of the producer-product relation we will proceed on the basis of
the first type of cause-effect relation. 11
11

One might argue that to confine the notion of cause-effect to causal explanation
results in a very strict use of this concept because it seems to be possible to regard at
least in several other types of explanation the antecedent conditions as the cause and
the explanandum as the effect. However, we do not have to consider these instances
since it is Singer himself who embeds the producer-product notion within the limits of
causal explanation. Or, as Churchman and Ackoff put it, it is Singer who wanted and
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With regard to the producer-product relation, the central aspects of this

relationship (partial cause and partial effect) should be examined carefully. Effect is one part of the whole 'cause-effect.' Both concepts were
defined in the terms of the H-0-scheme, the effect being (the phenomenon stated in) the explanandum of a causal explanation. Hence, to speak
of an effect presupposes a causal explanation of the phenomenon that is
described in the explanandum. What is explained therefore, is not an
effect but a phenomenon, and it is only after a causal explanation of the
phenomenon has been given, that it can be called the effect. It follows
that the reference to "a detail of an effect" and to "a detail of a cause
(phrases that are central to Singer's definition of the producer-product
relationship) is not very precise. In fact, we have to substitute these
statements by 'part of the phenomenon to be explained' and 'part of the
antecedent conditions', respectively. If the relation producer-product is
redefined in this way, then it can be argued that explanations in which use
is made of the producer-product relation are mixtures of what is called
rudimentary explanations and partial explanations (Stegmuller 1983: 14449). Rudimentary explanations are explanations in which only part of the
antecedent conditions are stated. Partial explanations are explanations in
which only part of the phenomenon is explained by the explanans, that is,
the explanans is insufficient to explain all the aspects of the phenomenon
that are described in the explanandum. As such, producer-product explanations are incomplete explanations. 12

Let us pause for a moment and recapitulate. Churchman and Ackoff base
their plea concerning the alleged usefulness of teleology on the work of
Singer. More specifically, they argue that Singer's producer-product
relationship, of which it is claimed that it corresponds to teleology, is
useful when studying social phenomena, whereas Singer's cause-effect
relationship is useful when dealing with mechanistic phenomena.
However, from our analysis it becomes apparent that (1) Singer's
definition of cause-effect is ambiguous and should be defined more
strictly, and (2) the producer-product relation, from an explanatory point
of view, is rather problematic. Hence, one might wonder on which
in their opinion succeeded in showing "...that the introduction of the concept of
purpose into science did not violate the demands that mechanical science makes for a
rigid (deterministic) image of nature." (1968: 243).
12A more refined analysis can be given. Since it would imply an extensive discussion
of rudimentary and partial explanations, topics that fall outside the scope of this study,
we will not do so. The important point made concerns the incompleteness of producerproduct explanations.
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grounds the enthusiasm of Churchman and Ackoff for teleology (and the
relationship producer-product) rests. In our opinion, it is grounded on the
rationale for the division between mechanism and teleology as defined by
Singer. Singer's distinction between teleology and mechanism is based
on a difference between two populations that, in his opinion, can be
distinguished in (and by) nature, 1.e., determinate and indeterminate
things (cf. Singer 1946: 91ff.).
It is this distinction that underlies the remarks concerning the need for
teleological explanation that is found in the writings of Churchman and
Ackoff. Based on this distinction it is claimed that teleology is a more
fruitful point of view in the study of human behavior than a mechanistic
point of view is (cf. Singer 1946: 93ff.; Ackoff and Emery 1972: 6;
Churchman 1971: 209ff.; Ackoff 1974: 16). The distinction that is made
between mechanism and teleology is based on Singer's observation that
nature holds:

"...a vast and varied population of functional beings, enjoying a
certain independence of determining laws. Altogether, they
constitute a realm that some have aptly called the biocentric world:
the realm of the living, their organs and instruments. A science
that looks upon Nature through a screen and only through a
screen of mechanical imagery can see nothing in her of function
and purpose, nothing of indeterminate behavior or freedom."
(Singer 1946: 94).

Accordingly, Singer discusses the notions that were just analyzed (causeeffect and producer-product) as being central to mechanism and teleology, respectively. However, there appears to be a misconception in
Singer's ideas concerning laws. In the quote given above, Singer
mentions phenomena that enjoy a certain independence of determining

laws. These phenomena are characterized by "indeterminate behavior and
freedom". In this respect, Churchman and Ackoff write (1968: 245):
"...within the frame of reference of classical mechanics, there is no
choice, but in the frame of reference of teleology, there is a choice." The
misconception in their view is the idea that scientific laws exist that
determine the behavior of certain phenomena. However, this presumption

is wrong. Laws only are descriptions, that is, descriptions Of the
regularities in the pattern of covariation of the behaviors of two or more
phenomena within a certain population of individuals. As such, laws do
not determine anything, they only describe. Hence, dividing nature into
two populations, one that is and one that is not determined by laws, does
not make sense. Consequently, the foundation on which the distinction
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between cause-effect and producer-product is built, disappears and the
foundation on which Singer and, subsequently, Ackoff and Churchman
base their plea for teleology cannot be maintained. This means that their
claim that systems are teleological entities cannot be upheld. It also means
that the justification for the definition of a system as a set of elements
having a purpose is inadequate.

2.2.2.3.2. Cybernetic teleology: the H-0-scheme
It is crucial to our endeavour that the implications of the analysis of the
writings of Churchman and Ackoff are properly understood. Ackoff and
Churchman tried to show that (1) teleology is a respectable scientific
concept, which (2) in connection with systems theory can be used for
scientific analysis. The conclusion that the foundation on which they base
their attempts is not a solid one, does not imply that teleology is not a
respectable concept that cannot be used for scientific purposes. We only
argue that the arguments that are given by Singer, Ackoff and Churchman
are invalid. That the marriage between teleology and systems theory may
turn out to be a very fruitful one, although it is based on different
arguments, will become apparent in subsequent sections. That is, by
studying cybernetic teleology in more detail, insights can be gained which
can be used to clarify the nature of interdisciplinarity. In the following of
this section we will discuss the H-0-scheme of cybernetic teleology.
Stegmuller discusses this type of explanation when he speaks of selfregulating systems ('Selbstregulationssysteme'), which are seemingly
teleological.13 Of the founding fathers of systems theory, it is Ashby who
is concerned with cybernetic teleology and self-regulating systems as
presented here. In his study of the brain as a 'self-coordinating machine',
as he calls it ( Ashby 1960: 7), a mathematical description of adaptive
machines conceptualized as ultrastable systems is given. In other words,
Ashby offers a mathematically stated elaboration of cybernetic teleology.
However, he does not discuss cybernetic teleological explanations.The
analysis of self-regulating systems by Stegmiiller can be considered to be
the philosophical complement of Ashby's mathematical description.
13Under the headings of seemingly material teleology, Stegmaller also discusses
systems that are characterized by a certain plasticity of their behavior ('Verhaltensplastische Systeme'). Since cybernetic teleology as it is distinguished in this study is
the type of seemingly material teleology that is referred to by Stegmuller when he
discusses self-regulating systems, we will only analyze the latter type.
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Thus, the problem that we are facing is the explanation of cybernetic
teleological behavior in terms of the H-0-scheme. Objects displaying
such behavior are assumed not to possess intentional states but
nevertheless behave as if they are goal-directed. These objects are also
called servomechanisms (Wiener et al.), self-coordinating machines
(Ashby) or self-regulating machines (Stegmiiller).

We will follow Stegmiiller in his analysis of this problem (see Stegmiiller
1983: 706-744). In his analysis of cybernetic teleology, Stegmuller
introduces the notion of the system. He argues that it is necessary to
conceive the behaving entity as a system S (a set of elements and their
relations) placed in an environment U that consists of factors external to S
by which S may be affected. That is, U can cause disturbances in S.
In order to define the concept 'disturbance', a property G of S is
required. It is assumed that for any time t, a state Z can be defined.
Hence, G can be defined as a property of states Z of S. A state Z of S in
which S possesses property G, will be called a G-state. No assumptions
regarding the nature of G need to be made. U's affecting S in such a way
that a G-state Z of S is transformed into a not-G-state Z' of S, is called a
disturbance. The next step is the more careful description of the transformation of Z to Z'. In this respect it is necessary to assume that S consists
of different parts S 1 '..., Sn, which will be referred to as system parts or
subsystems. It is assumed that for every system part, corresponding
states can be defined, which will be called partial states. Combining the n
partial states (one state for every Si) result in the (combined or total) state

Z of S (i = 1,..., n).
Ji is the name of the class of possible states of every Si. In addition, a
partial state variable (Teilzustandsvariabele) Xi of every Siis distinguished that can have any value that Si can attain. So, the classes Jl'.., Jn
are the value-ranges (Wertbereiche) of the variables X 1,..., Xn. The
states of the system parts (the elements of the classes Jl 'll., Jn) are
numbered. For example, Xk is the partial state variable of system part Sk,

Xk is the partial state variable that indicates state j of system part Sk.
It is now possible to define a state matrix of S at time t (Stegmuller 1983:
719):

(1)

(Xl

'...

,Xn, t).
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If for every Sl'..., Sn only elements of the classes Jl

'...,

Jn are

considered, then (1) can be redefined as:
(2)

(X I
11'

Xk
ik'

'

X , ty),
n

which is a more precise description of (1), where ty is the time-variable
that can either be of a continuous or a discrete nature. The property G is
referred to by 'G'. A G-state can be described as:

(3)

G(Xl ,..., X -..., X 11' ty).
11

From the debate between Wiener et al. and Taylor, from the analysis of
some of the writings by Ackoff and Churchman, and from the examples
that were given, it appears that an essential characteristic of a selfregulating system is its ability to compensate external disturbances. That
is, if a state of a system part (a partial state) changes as a result of an
external disturbance and thereby causes the transformation from Z to Z,
then the other partial states are changed until the combination of partial
states constitute a total state Z possessing property G again. In other
words, G(Zo) is transformed into a state Zl which is not a G-state, which
is subsequently transformed into G(Z ). Speaking teleologically, the Gstate is considered to be the goal that S tries to achieve. However, the
return of a G-state sometimes might not be achieved; in these instances
the change in the partial state cannot be compensated. The k partial states
that cause the latter kind of transformation belong to the so-called G-kexclusion class (G-k-AusschluBklasse: Stegmuller 1983: 721). The
human body provides an example. The G-state of this system is
characterized by a temperature lying in the range between 36 and 38
degrees Celsius. The body temperature is determined by the states of the
system parts such as the peripheral veins and the typhoid gland. If the
state of the typhoid gland changes, the state of the body no longer is a Gstate and if subsequent changes of the other system parts do not result in
a return to a G-state, then the state of the typhoid gland belongs to the G1-exclusion class.

Before we continue, we will, for simplicity's sake, make another
assumption. It is supposed that S is a deterministic discrete state system.
However, unlike Rescher's notion of a DS-system which has already
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been described, we do not assume it to be a closed system, that is, any
state Zo,...Zn of S is determined by its former states and by the

environmental conditions U, which is to say that S is an open
deterministic discrete state system. If S is not affected by environmental
changes U, that is, no external disturbances occur, then the sequence of
its states is completely determined by its internal processes. In this case S
resembles a closed deterministic discrete state system. As has already
been described, a change of state of S can also occur as a result of a
disturbance. However, when the disturbance has taken place, the
subsequent sequence of states of S is again determined by its internal
dynamics (until the next disturbance occurs).

We now have introduced the notions that are necessary to give a
description of cybernetic teleology in terms of the H-0-scheme. Given is
a system S that at to is in a G-state Zo, which can also be represented as
G(Zo):

(4)

70 = (X

9...,

XB

to).

An environmental change U causes a G-state Zo to be transformed into a
not-G-state Zl. For simplicity's sake, it is assumed that only
system part S l is affected by the disturbance. Accordingly, X is changed
1

to X 1. Therefore:
1

(5)

2

Zl = (Xl' XO,..., X , tl)·

Remember that S is a self-regulating system showing cybernetic teleological behavior. This implies that the disturbance is compensated: Zl is
transformed into a state 72 that again is a G-state: G(Z2). An adequate
explanation of cybernetic teleological behavior by means of the terminology of the H-0-scheme does not refer to teleological notions such as
goal or purpose. Instead, it requires the description of at least three
different states (Zo, Zl, and Z2) of which Zo and Z2 are G-states. This
sequence can be divided into two parts, namely:
(I) the transformation from Zo to Zl resulting from an external disturbance;
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(II) the transformation from Zl to Z2, resulting from the internal dyna-

mics of S.

We will first concentrate on case (I). An explanation according to the H0-scheme requires the statement of antecedent conditions, laws, and a
phenomenon to be explained. Using the notions that were elaborated
before, this means that the phenomenon to be explained is system state
1

2

Zl = (Xl' XO,..., X , tl). The description of the state of S at to is part of
the antecedent conditions. As a result from environmental conditions U,
the state of S is changed from Zo to Zl. Hence, U is part of the
antecedent conditions as well. In addition, laws have to be stated. The
laws that we are looking for concern subsystem S 1. This subsystem is
affected by (1) the environmental conditions U and (2) by the subsystems
S2- .Sn. It follows that two (types of) laws have to be included in the
explanans. First, a law is required that describes the regularities in the

covariation between U and S 1 (whenever U, then S 1 changes so and so).
Let us refer to this law as 'the U-S 1 law.' Second, since the behavior of
Sl may also be affected by its interaction with $2'...Sn, laws are required
that describe the behavior of S 1 resulting from its interactions with the
other subparts. Hence, laws that describe the mutual effects that the
subsystems have on each other must be formulated. These laws can be
called the internal laws of S or the laws describing the interactive
dynamics of S 1...Sn. The argument can is represented in figure 2.3.14;
Case (II) represents the compensation process, and it can be analyzed in
the same manner as the first case. The transformation from Zl to Z2 as a
result of the internal dynamics of S resembles the description of a closed
deterministic discrete state system. The antecedent conditions are stated
by state description Zl, while the explanandum is given by state Z .
Stegmuller (1983: 723ff.) distinguishes three types of compensation,
each requiring a different description in the terms of the H-0-scheme:
(a) extrinsic compensation (Fremdkompensation);

(b) intrinsic compensation (Eigenkompensation);
(c) a combination of (a) and (b).

14It is assumed that if a change in S l at level of analysis x does not affect S2...Sn,
then a change of Sl at lower levels of analysis (level x-1,..., x-q) does not affect
S2,.- Sn at level x-1,..., x-q.
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7

ZO = (X ,...,Xnl)
U

Explanans
1

U-S law
1

laws describing the interactive dynamics of S . . .S

n

'

Explanandum

Z, =( Xl,Xl....Xt)

Figure 2.3. H-0-scheme representing a state transition resulting from an
external disturbance

Extrinsic compensation can be described

as

follows. The state Zl is

transformed into a state 22, and (i) partial state X remains unchanged,
(ii) all or part of the other partial states are transformed into different
states: X2..... X111 . and (iii) the resulting total state 22 is a G-state:
12'

(6)

'

ln'
1

2

7 2= (X,X
1 i2' ''..Xn.t2).
in-

This is called extrinsic compensation (Fremdkompensation) because it is
not the initially affected system part S 1 that is changed, but it is, as a
result of their mutual interactions, the partial states of the other
subsystems that are changed in order to compensate for the disturbance.
12 n

Z1=(X
X *'X O)
1' 0"
laws describing the interactive dynamics of S l. . .S n

....Xn)
Z2 =(Xl l'X2i 2n

, Explanans

Explanandum

Figure 2.4. H-0-scheme representing extrinsic compensation
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As it is assumed that the partial state of S 1 does not change, the laws to
be used in an explanation are the laws that describe the internal processes
of S, that is, the laws that describe the behavior of the system parts
Sl, -., SrI as a result of their mutual interactions; see figure 2.4.
Extrinsic compensation, however, is impossible if X belongs to the G-

1-exclusion class. The return to a G-state then can be achieved only by a
change in the partial state of Sl by which the resulting total state Z is
transformed into a G-state again:

(7)

Z,2 = (X31' X20,..., X , t2).

This type of compensation is called intrinsic compensation.

2n

Zl = (Xll,XO....,XO)

Explanans

laws describing the interactive dynamics of S l. . .S n

2

J

n

j Explanandum

Z2 - C X ,XO,...XO)
1

Figure 2.5. H-0-scheme representing intrinsic compensation

Intrinsic compensation can be achieved in two ways, of which only one
is of our concern. First, S i can change its state as a result of its
interactions with S2...Sn. Second, Sl can change its state as a result of its
internal dynamics at a lower level x-1-q (Sl corresponds to the level x-1),
that is, the change at level x-1 is caused by internal dynamics of S 1 at the
level x-1-q. We will not be concerned with this cause of compensation
since we are not interested in the internal developments of S 1 at the level
x-1-q; it implies a shift in the level of analysis. Therefore, only the laws
describing the interactions of S 1 '..., Sn are required to give an adequate
explanation. Figure 2.5 is the corresponding H-0-scheme. Figure 2.6
represents the third type of compensation, which is a combination of the
two former types.
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12 n

Zl = (X 1,XO,···,Xo)
laws describing the interactive dynamics of S l. . .S n

, Explanans

2n

Z2 = (X 1
.Xi ,···Xi)

Explanandum

2 n

Figure 2.6.

2.2.3.

H-0-scheme representing the combination of intrinsic and
extrinsic compensation

Teleology: conclusions

With the succesful translation of cybernetic teleology in the H-0terminology, we have come to the end of the section on teleology. In this
section the linkage between teleology and systems theory was discussed.
This linkage is reflected in definitions of the systems concept that
describe a system as being a set of interrelated parts having a purpose.
For a proper understanding of the debate between the proponents and
opponents of the marriage between systems theory and teleology, it was
necessary to distinguish three types of teleology: formal teleology,
traditional teleology, and cybernetic teleology. Based on this distinction it
could be shown that in the classical debate on teleology between Taylor
and Wiener et al., Taylor defended the traditional view, whereas Wiener
and his fellow authors proposed a new type of teleology, namely cybernetic teleology. It also became apparent that Bertalanffy referred to formal
teleology, while Ashby as well as Churchman and Ackoff referred to
cybemetic teleology.
After having refined Wiener's conception of teleology and merging this
view with Singer's philosophical writings on explanation, Churchman
and Ackoff argued in favor of the linkage between teleology and systems
theory. We argued that the foundation on which their arguments are
based, is not a solid one. It follows that no basis exists on which the
claim can be grounded that a system, by definition, possesses a purpose;
since their arguments are defective, Churchman and Ackoff do not
provide the basis for the inclusion of the concept of 'purpose' as a
defining characteristic of the systems concept.
Yet, teleology and the systems concept can be related. In order to explain
cybernetic teleological behavior, it was shown that it is necessary to
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conceptualize the behaving entity as a system, i.e., a whole composed of
interrelated parts. It should be noticed, however, that this reason for the
linking of teleology and systems differs entirely from the arguments
given by Churchman and Ackoff. In addition, our investigation regarding
the explanation of cybernetic teleological behavior revealed that teleology
can be considered to be a respectable scientific concept. It is possible to
translate teleological notions into the H-0 scheme in which no reference
is made to notions such as purpose and objective. In this respect, Ashby
was right when he argued that explanations of adaptive behavior do not
require teleological categories.
The full implications of the H-0-schemes of cybernetic teleological
behavior will become apparent in section 2.4, in which the analyses will
be applied to the interdisciplinary potential of systems theory. In the
following section we will devote our attention to the third type of
definition of the systems concept (a whole having a property that is
distinct from the properties of its constituent parts).

2.3. "The whole is more than the sum of its parts"
The discussion regarding teleology in section 2.2 resulted from the fact
that some contributors to Systems theory included concepts such as
purpose and objective in their definition of the systems concept. In
section 2.1, however, yet another type of definition of system was
distinguished, namely, a system is a whole having at least one property
that is distinct from the properties of its constituent elements. The
expression "the whole is more than the sum of its parts" is often used to
describe this particularity of systems. It easily causes misunderstandings,
so we have to unravel the problems that are involved.

2.3.1.

Emergent properties

In order to properly understand the problems with which we are concerned, we have to distinguish two contexts in which the expression is
discussed, namely a philosophical context and a mathematical context.
Bertalanffy's writings provide an excellent introduction to the problems at
hand. Under the headings of the unity of science, Bertalanffy addresses
the philosophical theme of reductionism as opposed to what he calls
'perspectivism':
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"We come, then, to

a

conception which in contrast to

reductionism, we may call perspectivism. We cannot reduce the
biological, behavioral, and social levels to the lowest levels, that
of the constructs and laws of physics. We can, however, find
constructs and possibly laws within the individual levels."
(Bertalanffy 1973: 49).
Only a few pages later (1973: 55), Bertalanffy discusses some elementary
mathematical concepts underlying the systems concept. In this context he
speaks of the whole being more than the sum of its parts. He writes:
"The meaning of the somewhat mystical expression, "the whole is

more than the sum of its parts" is Simply that constitutive

characteristics are not explainable from the characteristics of
isolated parts. The characteristics of the complex, therefore,
compared to those of the elements, appear as "new" or
"emergent." If, however, we know the total of parts contained in
a system and the relations between them, the behavior of the
system may be derived from the behavior of the parts."

Misunderstandings can easily arise because Bertalanffy mentions
'emergent characteristics' in a mathematical context, whereas other
authors relate the concept of emergence to the philosophical debate on
reductionism. In the latter context, it is argued that, e.g., biological or
social phenomena cannot be reduced to the level of physics. Or, as
Checkland puts it: "...emergent properties are meaningless in the
language appropriate to the lower levels." (Checkland 1981: 78). Stated
in these terms, the argument made by Checkland is similar to the one
made by Bertalanffy when the latter discusses perspectivism.
Thus, in the literature on systems theory, the concept'emergent property'
is used in two different contexts. In order to avoid misunderstandings,
we will use this expression only in its philosophical meaning.
One might be inclined to think that the definition of a system as a whole
having at least one property that is distinct from the properties of its parts,
can be read in two different ways, namely (1) the property of the whole is
an emergent property and (2) the property of the whole is not an emergent
property. It would, however, be a mistake to regard the first possibility
as a senous alternative. In fact, it implies a violation of the philosophical
foundation of systems theory.
It has already been stated that 'emergence' is related to the philosophical
debate on the hierarchy of sciences, i.e., the debate on reductionism
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versus (as Bertalanffy calls it) perspectivism. It is important to note that
the observation of a phenomenon of some sort (physical, chemical,
biological, etc.) as such, requires a (disciplinary) theory or conceptual

model. It follows that the use of different theoretical filters results in
different systems: different system models can be created from the same
original. A piece of skin, for example, can either be called a chemical or a
biological system. As a chemical system it is composed of molecules and
their mutual relations, as a biological system its constituents are cells.
Whether it is viewed as a chemical or as a biological system depends on

the purposes that the observer/describer has. The same argument holds
for one cell. It may be called a biological system since a membrame and a
nucleus can be distinguished, which are biological concepts. It would,
however, be a mistake to view a cell as a biological system and to argue
that molecules are its subsystems. Molecules are chemical concepts, and
when an observer is wearing biological spectacles (uses biological filters)
she does not see molecules. All the observer sees are biological
phenomena. To say that molecules can be considered as the subsystems
of the biological system, means the crossing of hierarchical boundaries
between the sciences. It implies a reductionistic position, i.e., a position
that is contradictory to the philosophical position taken by systems
theorists. From a systems point of view therefore, it is only the second
possibility that makes sense: the property of the whole is indeed not an
emergent property.
With this conclusion, we have not discarded all problems of the phrase
'the whole is more than the sum of its parts.' This will become apparent
when we study Bertalanffy's remark concerning summative and
constitutive properties.

2.3.2.

Systems: structural and functional perspectives

The quote given above, shows that Bertalanffy associates the systems
concept with so-called constitutive properties of elements. He
distinguishes summative and constitutive properties of the elements:
"We can also say that summative characteristics of an element are
those which are the same within and outside the complex; they
may therefore be obtained by means of summation of
characteristics and behavior of elements as known in isolation.
Constitutive characteristics are those which are dependent on the
specific relations within the complex; for understanding such
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characteristics we therefore must know not only the parts, but
also the relations." (Bertalanffy 1973: 55).

Other authors associate the systems concept with a property of the whole.
In fact, it is this idea that leads to the third type of definition of the
systems concept as described in section 2.1: the whole has a property
(not being an emergent one) that is distinct from the properties of its
parts. The differences between the respective authors become
understandable when it is recognized that two different ways of looking
at systems are used. Bertalanffy on the one hand, is primarily interested
in the system as a set of elements and the relations existing between them.
Churchman, Hall and Fagen (see section 2.1) on the other hand, are
interested in the set of elements (the system) and their relations as a
whole. We might also say that while Bertalanffy views a whole as a set
of elements and their relations, Churchman, Hall and Fagen view the
whole as a composite unity (cf. Maturana and Varela 1980), i.e., a whole
having a property of its own.

In the section on teleological explanations, implicit use was made of both
approaches in order to tackle the problems inherent in cybernetic teleology. Goal-directedness is an example of a property of a whole that is
distinct from the properties of its parts. Yet, to explain the behavior of the
whole, indicated by the values of its properties, it was necessary to
distinguish subsystems (elements) and to state laws concerning the interactive dynamics of the subsystems. It is important to realize that the
explanation of the behavior of a system, whether it is teleological or not,
can be accomplished by taking the behavior of the subsystems into
account as well as the laws concerning the interactive dynamics between
these subsystems. It can be concluded that in order to understand the
behavior of a subsystem (as indicated by a constitutive property) and the
behavior of a system as a composite unity, the same requirements have to
be satisfied. So, either the explanation of the behavior of a subsystem as
indicated by a constitutive property (Bertalanffy) or the explanation of the
behavior of the system as indicated by a 'property of the whole'
(Churchman, Hall and Fagen), requires knowledge about the structure of
the system, i.e., the elements and relations holding between the elements
must be known. The two views represent two different facets of what is
called the structural aspect of the systems concept (cf. Ropohl 1979).
Besides the structural approaches, there is a functional approach (Ropohl
1979: 55). In this approach the central concepts are input, output, and the

relation between input and output. The description of the behavior of the
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system in terms of the relation between the input and output is the main
purpose. Since the relation between attributes of a system (input and
output) may be called a function, it is called the functional approach
(Ropohl 1979: 55). As the approach aims to describe the behavior of a
system by means of the functional relation between input and output, it
does not consider the structure of the system. The system can be
considered as a black box. It follows that to speak of the whole being
more than the sum of its parts in the context of the functional approach is
useless. While the phrase under study in this section implies components,
it is the strength of the functional approach that the elements of the system
do not have to be known. Therefore, the whole having a property that is
distinct from the properties of its constituents implies a structural
approach.

In figure 2.6 the argument of section 2.3 is represented. The main topic
of the section was the linkage between the systems concept and the
expression 'the whole is more than the sum of its parts', which is also
referred to as 'the whole has a property distinct from the properties of its
constituents.' This led uS to a discussion of the philosophical problem of
emergence. We concluded that the property of the whole cannot be an
emergent one since this would imply a reductionistic position, which
contradicts the philosophical stance underlying systems theory.
Apart from philosophy, Bertalanffy also focussed on developments in
mathematics that affected systems theory. Within the mathematical
context, functional and structural approaches can be distinguished. It was
argued that only in the latter approach it would make sense to speak of the
whole having a distinctive property. With regard to this structural view
on systems, again two positions were identified. On the one hand, the
view held by Bertalanffy was distinguished. He is interested in systems
as sets of elements and their relations. In this respect, the constitutive
properties of the elements are of prime interest. On the other hand, the
view held by Churchman, Hall and Fagen was distinguished. These
authors perceive the system as, what was called, a composite unity and
emphasize that a system has a property 'of its own.' Consequently, the
expression 'the whole is more than the sum of its parts' can be read in
two different ways. At the level of elements it means that the behavior of
the subsystems as indicated by constitutive properties can only be understood if the relations between the elements are taken into consideration.
At the level of the whole, it means that the whole has a property of its
own. This distinctive property, however, can be explained by the
behavior of the constituent parts (as was shown when cybernetic teleological explanations were discussed).
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Figure 2.6. Contexts in which the systems concept is discussed
The functional approach aims to describe the behavior of a system by
means of the functional relation between input and output. The central
problem therefore becomes the determination of the functional relation.
One possible way of establishing this function is by observation: one can
observe the inputs of the system and the corresponding outputs.
Subsequently, it may be tried to derive a function. Unfortunately, this
procedure only succeeds when dealing with rather simple systems. This
problem can be overcome by dividing the whole into subwholes
(subsystems) for which the observer tries to establish the relation
between input and output. This procedure may be repeated until the
functional relations can be determined. It is important to understand that
when the whole is divided into subwholes, the observer adopts a
structural perspective. The system is no longer treated as a black box, that
is, the black box has to be 'opened.'. For example, an engineer may want
to formulate the function that describes the operational behavior of a
radio. Treating the radio as a black box will certainly yield no result. In
order to derive this function, the engineer inspects the inner side of the
radio, distinguishes components, and tries to derive the functions that
describe the behavior of those components. Hence, by 'opening the black
box' it becomes apparent that the output of the system results from the
input of the system and the interactive dynamics of its subsystems.
Continuing the structural language, it becomes clear that the external
disturbance (which was labelled 'U' in section 2.2.2.3.2) is a synonym
for the functional concept 'input': the input of a system originates in the
environment and affects the subsystems, and it is exactly the same that
can be said for an external disturbance. In other words, the output of a
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system is determined by an external disturbance and the interactions
between the subsystems.
As we have already shown in the section on cybernetic teleological
explanations (section 2..2.2.3.2), the explanation of the behavior of a
system, as indicated by its characteristic property (the property of the
whole), requires knowledge of the very same factors, namely external
disturbances and interactive dynamics. It can be concluded that what from
a functional perspective is called output, from a structural perspective is
called the property of the whole. In fact, this may also be demonstrated in
a different way. Output is a property of a system. 'System' and 'whole'
are identical. Substituting 'the whole' for 'a system' results in 'output is a
property of the whole', which is identical with the previous result.

Consequently, it can be argued that the systems concept has two
denotations. A system always denotes a set of elements and their
relations. Most of the definitions given in section 2.1 are of this type.
From the discussion offered in this section, it can be concluded that a
system can also be defined as a whole having a property that is distinct
from the properties of its subsystems. In this respect a system is regarded
as a composite unity, which, from a functional perspective, can be treated

as a black box.

2.4. Interdisciplinarity

After having discussed the problems related to teleology and teleological
explanations as well as the difficulties of the expression 'the whole is
more than the sum of its parts', we are now in the position to discuss in
more detail the concept of interdisciplinarity. In the introductory chapter
of this study it was argued that GDSSs should be based on an interdisciplinary foundation. As this foundation concerns (1) the emergence of
shared meaning in a group of decisionmaking individuals and (2) the
organizational factors that determine knowledge utilization and updating,
it involves two levels of analysis, namely the level of the individual and
the level of the collective (the group or the organization). Since group (or
organization) phenomena are studied by disciplines different from the
disciplines that deal with phenomena at the level of the individual, various
unrelated chunks of disciplinary knowledge exist, which all have
relevance for the design of GDSS. These disciplines provide partial
insights, and in order to construct a more comprehensive perspective on
the emergence of shared meaning and on the organizational determinants
of individual actions, the integration of these partial views is necessary.
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We also argued that if systemtheoretical models can be considered to be
interdisciplinary in nature, it would be wise to develop systemtheoretical
models of both the communication process and the knowledge-based
organization because it would imply the realization of the interdisciplinary
foundation in which we are interested in this study (see section 1.5). The
question that we now have to answer is in what way systems theory can
be used to integrate disciplinary knowledge.
One should realize that the whole that is formed by the integration of the
different pieces of scientific knowledge (represented in theories or
conceptual models), is used for the description and, if possible, explanation of empirical phenomena. It has already been noted that systems
theory provides a language to describe phenomena. In scientific practice,
the description of empirical phenomena is the first Step towards
explanation of the phenomena. However, being a descriptive device, the
systems concept does not explain. An example may prove our point.
Given is a closed deterministic discrete state system. Only two states are
distinguished, S 1 and S2. To ask for an explanation of S2 does not make
sense unless it is known what phenomenon is regarded as a closed
deterministic discrete state system. Hence, systems theory, as a formal
language, lacks empirical content. However, explanation is a concept that
is related to empirical phenomena; it is empirical phenomena that are to be
explained. Since systems theory lacks empirical content, it cannot
explain.
That is not to say that systems theory cannot be used for explanatory
purposes. On the contrary, systems theory is very helpful. In what was
written about cybernetic teleological explanations, we already mentioned
some of the potentials of systems theory in this respect. In order to
explain goal-directed behavior of a certain body, e.g., a target seeking
missile, the systems concept can be used. By regarding the missile as a
system, its behavior, indicated by changes in values of a property of the
whole, can be explained by taking both the behavior of the subsystems
and the external disturbances into account. In general, using the laws that
describe the interactive dynamics of these subsystems and the laws that
specify the relations between external disturbances and the behavior of
subsystems, it becomes possible to explain the behavior (not only
teleological behavior) of a whole. Therefore, the conceptualization of a
phenomenon as a system means the laying of a foundation for an
explanation. In this sense, systems theory can be used as a framework
for interdisciplinary research integrating different levels of analysis.
In his discussion of interdisciplinarity, Bertalanffy addresses the
integration-potential of systems theory when he discusses the unity of
science (Bertalanffy 1973: 48ff.). Comments regarding the way in which
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the integration should be accomplished are, however, scarce. More
attention is given to another aspect of interdisciplinarity that he
distinguishes, namely the communication aspect. Bertalanffy discusses
both aspects simultaneously. In our opinion, however, these aspects
should be discussed separately since they differ fundamentally and give
rise to different problems. Therefore, we will discuss these aspects in
two different sections.

2.4.1.

Interdisciplinarity: communication

Systems theory, as a formal language, is used by scientists from many
different disciplines. In this respect, Bertalanffy argues, it may be called
interdisciplinary because the schemes that are applied by the various
scientists are structurally uniform (Bertalanffy 1973: 48), i.e., the
constructs of systems theory are used by scientists working in different
fields of scientific inquiry. Since they are using the same concepts,
communication between the members of the various scientific
communities may become less problematic. This, however, also contains
a danger. The proper use of the systems concept requires knowledge of
the phenomena that are studied by the respective disciplines; it is
necessary to possess knowledge regarding the disciplinary phenomena in
order to represent these in terms of the systems theory. The systems
concept can only be applied if the original is known. This is easily
forgotten, especially when dealing with intangible phenomena such as
many of the phenomena that belong to the social domain.
We can use the social phenomenon 'organization' as an example to
explain the point that is made. After what has been said with respect to
the model-character of the systems concept, it will be clear that the proper
use of the systems concept presupposes an 'organization original.' Since
organization is a theoretical construct, it implies that a conceptualization
of organization (an organization model stated in disciplinary terms)
should be the starting-point for the creation of a systemtheoretical model.
Yet, one is easily lured into the trap of applying the systems concept
without using an organization conceptualization as the original; numerous
writers on organizations have been using systems concepts to describe
certain phenomena in reality of which it is claimed that it is 'organization'
without stating the original. An (overly) simple example can be given. A
company that buys components and sells television sets can be represented as a system having input (components) and output (televisionsets).
The statement that a systems model of an organization has been created,
however, is dubious. What has been created is a systems model of some
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kind of societal entity, defined by its production-process, that transforms
components into televisionsets. Whether or not this can be regarded as an
organization depends on the conceptualization of organization, which is a
problem that is handled in the social sciences (i.e., sociology). Therefore,
it cannot be claimed to be a systems model of organization without stating
the characteristics of an organization (see also section 2.5).

Yet another problem related to the communication aspect of interdisciplinarity can be distinguished. It concerns the use of what is called an
analogue model (Peters 1989: 37-40; Stegmuller 1983: 171-74). This can
be illustrated as follows. Suppose that two empirical domains are given,
for example, the biological and the social. Complete explanations of
certain biological phenomena are possible. The transfer of the laws used
in these explanations to the social domain results in an analogue model.
In an analogue model the logical relations between the elements are kept
constant (relative to the original domain) but the elements are changed. 15
The use of the systems concept facilitates the creation of analogue models
because it disregards empirical content. For instance, let us assume that
the behavior of an empirical object can be explained by the interactions of
its components. Using the systems language, the object under investigation can be called a system and its components can be regarded as
subsystems. Hence, a systemtheoretical model of the object can be given.
Since the original model, which serves as the original for the
systemtheoretical model, has explanatory power, it may become very
tempting to transfer the systemtheoretical model to a different domain and
15In Stegmullers discussion of an analogue model, as we understand it, an ambiguity
exists. Stegmuller writes that the use of an analogue model assumes "...daB ein
bestimmter Gegenstandsbereich bereits durchforscht ist und daB die darin geltenden
Gesetze richtig formuliert worden sind. Dieser Bereich samt seinen Gesetze kann dann
als Modell ftir die Erforschung weiterer Phanomene dienen." (p.171). This phrase
conveys the same meaning as our statement regarding the transfer of a model to a
different domain. Ambiguities arise because Stegmuller, while specifying this general
description, mentions a specific domain in which certain laws G hold and a second
domain in which different laws G* hold. He then writes: "Es kann nun vorkommen,
daB..jeweils die beiden zu einem Paar Gi;Gi* gehorenden Gesetze diesselbe
syntaktische Struktur oder dieselbe logischen Struktur besitzen." (p.171), which means
that the structure of the laws G and G* are identical. This seems to contradict his
former statement; as an analogue model is created by transferring a model belonging to
domain A to domain B, a domain for which no laws have been formulated, it is rather
problematic to compare laws. Later in this study it will be argued that in the former
case an analogue model is discussed, while in the latter case models that are analogous
are discussed (see section 2.5), a distinction that seemingly goes unnoticed.
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apply it in this domain. Application of analogue models, however,
involves the making of a mistake; reality is studied in a certain
(biological) way which disregards the specific (social) characteristics of
the phenomenon under study. The application of biological models in the
social domain implies that the specific social characteristics are ignored.
Hence, analogue models (whether they are of a systemtheoretical nature
or not) do not have explanatory potential. They do, however, have
heuristic potential; analogue models may serve as means for the
generation of hypotheses. The heuristic potential of these models
probably is the main factor explaining the relative popularity of these
models in the social sciences.

2.4.2.

Interdisciplinarity: integration

Besides the communication aspect, a second aspect has been distinguished in the discussion concerning interdisciplinarity and systems

theory, namely integration. Bertalanffy, although mentioning the
integration aspect, remains rather unspecific with regard to the way in
which integration should be achieved. But, as was remarked in the
introductory paragraphs of section 2.4, our discussion of cybernetic
teleology provided insights with respect to the integration of disciplinary
knowledge. A recapitulation of the arguments that support this claim is
useful.
The necessity of analyzing the notion of interdisciplinarity resulted from
the discussion of the theoretical foundation for GDSS. This foundation
concerns a group communication process in which individuals who have
their own particular perceptions on a problemsituation are supported to
arrive at a shared definition of the situation. Accordingly, two levels can
be distinguished, namely the level of the group and the level of the
individual. Group behavior and the behavior of individuals are studied
from different (theoretical) perspectives (e.g. a sociological- and a
psychological perspective). Yet, in order to create a comprehensive
theoretical foundation for GDSS, these disciplinary insights have to be
integrated, thereby creating an interdisciplinary foundation.
How the integration of insights from different disciplines may look like
became apparent when cybernetic teleological explanations were studied.
We concluded that the behavior of a whole (a system), indicated by the
values of its properties, can be explained from the behavior of its
components (subsystems) if (1) the laws that describe the interactive
dynamics of the components and (2) the laws that specify the relations
between external disturbances and the behavior of the components are
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known. Applying these understandings to our theoretical foundation, it
means that interdisciplinarity is achieved if a phenomenon at the level of
the group (the system level) can be explained by the dynamics at the level
of the individuals (the subsystem level). One should realize that although
group phenomena are explained by interactions of the subsystems, that
is, systems belonging to a 'lower' level, an illegitimate reductionism is
not implied. Both the group and the individual belong to the social
domain. Reductionism (as opposed to perspectivism) requires the
crossing of (hierarchical) domain boundaries, i.e., the reduction of social
phenomena to the level of biology or physics.16 Hence, interdisciplinarity
as the integration of insights from different disciplines, is restricted to
disciplines that study phenomena that belong to the same domain.
An example can elucidate the point that is made. Psychology and
sociology are disciplines that study social phenomena. Both disciplines
have developed their own concepts and study different aspects of social
reality. Without paying attention to more sophisticated opinions regarding
the objects of study of psychology and sociology, let us assume that
psychology is interested in characteristics of individual behavior whereas
a branch of sociology, i.e,. sociology of organizations (cf. Lammers
1990), is concerned with characteristics of organizational phenomena.
So, for explanatory reasons we draw a crude distinction between
organization sociology and psychology, the former being interested in
organizations as organizations, the latter studying individuals.
Using the systems concept, we may say that an organization, having
characteristics of its own, may be regarded as a composite unity. The
constituents of this system are individuals. In this way, an ordering of the
disciplines becomes visible. By using the systems concept, it becomes
the respective disciplines and their
possible to study the insights gained in
interconnections. By conceiving the sociological concept of an organization as a system of which individuals, studied by psychology, are the
subsystems, the relative importance of psychological theory in the
explanation of organization characteristics becomes apparent. It was
shown that the behavior of the system (as indicated by a specific property
of the whole) can be explained if laws that describe the interactive
dynamics of the subsystems and laws specifying the relations between
external disturbances and the behavior of the subsystems, are known. As
psychology is concerned with the study of individuals (the subsystems),

16See also the remark that a cell cannot be regarded as a system composed

(section 2.3.1).
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of molecules

these laws, if existent, are of a psychological origin.17 The reader may
object that sociological phenomena require sociological explanations, that
is, explanations in which use is made of laws (if existent) describing the
behavior of sociological phenomena. This objection, however, does not
disprove the point regarding the ordering of the disciplines and the way
of explanation that it suggests. The difference between a sociological
explanation and an explanation by means of psychological concepts and
laws resembles the difference between the functional and the structural
approach to the systems concept. To give a sociological explanation
(sociology as defined in our example) means that the behavior of the
whole can be explained by reference to relevant inputs. Hence, it is
assumed that the transfer function of the black box can be determined. If,
however, this function cannot be identified, the black box has to be
'opened' and the subsystems need to be specified. So, a structural view
is taken, and it is attempted to explain the behavior of the whole (the
sociological phenomenon organization) by stating the elements and the
laws that describe the behavior of the elements, which implies the use of
psychological categories. If a complete explanation of the behavior of the
whole can be given in this way, the function describing the behavior of
the whole can also be specified.

In the foregoing paragraphs of this section, interdisciplinarity denoted the
integration of explanations of phenomena belonging to two different
levels of analysis. Let us call this kind of interdisciplinarity 'vertical
interdisciplinarity'. The question can be asked, however, whether interdisciplinarity might also denote the integration of explanations of
behavior of an entity indicated by different attributes; is it possible to
integrate explanations of behavior of an entity as it is indicated by
different attributes of this entity? This kind of interdisciplinarity might be
called 'horizontal'. It should be noted that the systems concept is of little
help here because there is no distinction implied between the level of the
element and the level of the collective (which is characteristic for the
systems concept). An answer to this question can be given when it is
understood that explanations are grounded on theories in which relations
are hypothesized between concepts (theoretical constructs). An attribute
17The question whether psychological laws exist will not be answered since it would
imply a discussion of criteria regarding laws. This discussion falls outside the scope of
the study. For empirical findings that point to regularities in human behavior see, e. g.,

Tversky and Kahneman 1981, Johnson-Laird 1983; for a philosophical account see
Stegmuller 1983: 389-500.

69

of a unit of analysis can be regarded as an observable empirical realization
of a theoretical construct. It follows that horizontal interdisciplinarity is
possible if the attributes with which the respective explanations are
concerned, are empirical realizations of the same theoretical construct,
i.e., the explanations are grounded on the same underlying theory. If,
however, the different attributes do not represent the same theoretical
construct, different theories are involved. Nevertheless, the explanations
might be integrated and horizontal interdisciplinarity might be achieved; if
the theories on which the explanations are grounded can be reduced to an
underlying (more general) theory, interdisciplinarity is possible (cf. the
discussion that will be given in section 5.1 concerning axiomatic
theories).

2.4.3.

Interdisciplinarity: concluding remarks

The development of an interdisciplinary theoretical foundation for GDSS
requires the analysis of the notion of interdisciplinarity. We approached
this notion from the perspective of systems theory since it has been
claimed that systems theory facilitates interdisciplinarity. In the literature
on systems theory, two contexts can be distinguished in which
interdisciplinarity is discussed, namely communication and integration.
For the development of an interdisciplinary theoretical foundation for
GDSS, the latter context is of, prime concern: the notion of interdisciplinarity in which we are interested is interdisciplinarity as the
integration of scientific explanations.
We had to conclude that a detailed analysis of this context of interdisciplinarity cannot be found in the literature on systems theory. Nevertheless, the systems notion proved useful for the specification of the
requirements for interdisciplinarity. Using both denotations of the
systems concept (see section 2.3.2), and by realizing that the analysis of
cybernetic teleological explanations (section 2.2.2.3.2) can also be
applied to types of behavior (of an entity conceived as being a system)
other than purposeful behavior, it became possible to deduce requirements for interdisciplinarity. To be more precise, we have to say that by
using the systems concept, we were capable of specifying the
requirements for vertical interdisciplinarity, i.e., interdisciplinarity which
concerns the integration of explanations of behavior of different units of
analysis, which are, in a hierarchical way, related to each other. Apart

from vertical interdisciplinarity, horizontal interdisciplinarity can be

distinguished, which concerns the integration of explanations of different
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behaviors of a single unit of analysis. A brief description of this type of
interdisciplinarity and its requirements was presented.
It also became apparent that systems theory should be regarded as formal
language, which can be used as descriptive device. This observation
implies that it does not explain anything because explanation is a concept
that is related to the empmcal sciences. As interdisciplinarity implies
explanations, it can be concluded that systemtheoretical conceptualizations are not interdisciplinary by nature. Interestingly enough,
interdisciplinarity requires, first of all, explanations of empirical
phenomena by specific disciplinary theories.
We are now in the position to indicate some of the consequences for the
development of the theoretical foundation for GDSS. It was stated that if
the proponents of systems theory are right in their conviction that systems
theory can be used as an interdisciplinary framework, then systemtheoretical conceptualizations of the communication processes and the
knowledge-based organization, which form the constituents of the
theoretical foundation with which we are concerned in this study, should
be developed because by their very nature they provide an interdisciplinary foundation (see section 1.5). The reader will have understood
that this belief is wrong. Interdisciplinarity is a notion that belongs to the
empirical sciences: it concerns the integration of explanations, which
means that it requires the integration of theories developed in the
empirical sciences. As systems theory is not an empirical science, but
should be regarded as a formal science, it does not explain empirical
phenomena. Which is not to say that it cannot be used for explanatory
purposes. It surely can be regarded as a valuable heuristic.
We may illustrate our comments by taking one of the building blocks of
this foundation as an example, namely the conceptual model concerning
the emergence of shared meaning within a group of decision making
individuals dealing with messy problems. In order to explain the
emergence of shared meaning (as a property of the whole), a theory is
required. Adopting a functional perspective, and taking the group as the
unit of analysis (the black box), we might argue that this theory would
specify the relevant inputs (external disturbances) as well as the function
(laws) that describes the operational behavior of the black box, i.e., the
relation between input and output (shared meaning). However, as was
remarked in chapter 1, this theory does not exist.
From the section on cybemetic teleology it was learned that the output of
the system (the property of the whole) can be explained by the interactions of the subsystems, which implies a shift in the unit of analysis
(i.e., from the group to the individual). So, shared meaning as a group
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characteristic can be explained by the behavior of the individuals who
constitute the group. It follows that if the behavior of the individual can
be explained, interdisciplinarity might be achieved: characteristics of the
collective might be explained from the characteristics of the individual.
Unfortunately, an explanatory theory concerning the (choice-) behavior
of individuals has not yet been developed. It therefore can be concluded
that, given the current status of theorizing concerning social phenomena,
an interdisciplinary theoretical foundation for GDSS, which is based on
systems theory, cannot be presented. But this does not mean that our
project should stop here. The fact that necessary theories do not exist,
does not imply that they cannot be constructed. However, the conclusion
that interdisciplinary cannot be achieved does have some implications for
our undertaking. First, we do not have to conceptualize the knowledgebased organization and the communication process by means of the
language of the systems theory. Rather, the models should be stated in
disciplinary terms and might be used as heuristics for the generation of
hypotheses, which (if not falsified) might eventually result in a theory.
Second, the approach taken to the development of a theoretical foundation
is an eclectic one. This, however, contains a danger because the models
from which the respective insights are derived may be based on entirely
different and conflicting assumptions. For example, the communication
model might conception individuals as bounded rational entities, while
the organization model might conceive the individual as a homo-economicus. We have tried to avoid this problem by choosing a model of a
knowledge-based system in which the conception of the individual
organization member corresponds with the model of the communication
processes that will be presented in the next chapter, and in which
individuals are conceived as meaning attributing entities. In other words,
the model of the knowledge-based organization that will be presented in
chapter 4 is founded on the notion of shared meaning. It also contains a
so-called semiotic level by which interpretation processes are addressed.
The conception of the individual organization member as an interpreting
entity does not conflict with the analysis of meaning and the
corresponding conception of the interpreting individual that will be given
in the next chapter.
2.5.

Discourse on systemtheoretical models

of organization

Some of the quite abstract arguments presented in this chapter, can be
made more concrete by discussing systemtheoretical models of organization; these models can serve to highlight some of the points made in
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this chapter, thereby increasing our understanding of the problems that
are involved in the application of systemtheoretical knowledge. We want
to emphasize that the critique that will be given should not be read as an
aggressive attack on the presented models. From a heuristic point of
view, these models have proven and still prove their usefulness.

We may start our analysis of systemtheoretical models of organizations
with a closer inspection of the well-known open system model presented
by Katz and Kahn (1968). It is their purpose to apply the insights gained
from systems theory in the realm of the organization sciences:

"Our view is that theoretical progress can best be made by
attempting instead to adapt the open-system model to each
genotypic category of phenomena to which it is to be applied,
addirlg ,specification to the meta-theoretical framework in order to
maximize its explanatory power for the population category under
study. This we have attempted for human organizations." (Katz
and Kahn 1968: 14).
Our first comment concerns the explanatory power of systems theory that
Katz and Kahn seemingly assume. Systems theory as a meta-theoretical
language does not have explanatory power; concepts do not explain
anything at all. It therefore is a mistake to say that its explanatory power
can be maximized. A second remark concerns the construction of the
model. Following the arguments that were made in this chapter, we might
expect that as a starting-point for the creation of a systemtheoretical
model, an organization model is taken. This (disciplinary) model serves
as the original that subsequently is translated in the terminology of
systems theory. Unfortunately, Katz and Kahn do not follow this strategy. They write:

"All social systems, including organizations, consist of the
patterned activities of a number of individuals. Moreover, these
patterned activities are complementary or independent with respect
to some common output or outcome; they are repeated, relatively
enduring and bounded in space and time. If the activity pattern
occurs only once or at unpredictable intervals, we could not speak
of organization." (Katz and Kahn 1968: 18).
We consider this conceptualization of an organization as one that is rather
problematic. In order to clarify our point, we have to consider the concept
of organization in more detail. In reality all kinds of phenomena, inclu73

ding organizations, can be observed. However, in order to observe organizations, it is necessary to possess an organization conceptuahzation,
i.e., in order to single out organizations or organizational phenomena in
reality, we are in need of an organization model. In a second step this
model can be translated into the language of systems theory. Hence, the
organization model serves as the original for the systemtheoretical model.
Katz's and Kahn's conceptualization does not satisfy this two-step
approach. In their conceptualization system concepts are already
included, as they define an organization as a number of people who
interact for some common 'ouput'. This kind of conceptualizing in which
no organization original is stated, yields severe problems. For example,
one may ask "what output?" What may be perceived as output of an
organization? Is it only products, people and services like Katz and Kahn
seem to suggest, or can other outputs be listed? We may give an example
of an output that is different from the output that Katz and Kahn seem to
have in mind. Argyris and Schon in an often quoted book (1978) study
the phenomenon of organizational learning. They argue that organizational learning is more than just individual learning, although
organizations learn only through the experiences and actions of
individuals. Translating this statement into systems terminology, we
might say that an organization as a social system consists of individuals.
As a system it has a property distinct from the properties of its constituent
parts, namely organizational learning, which may also be regarded as an
output since the structural concept 'property of the whole' may be
substituted by the functional concept 'output'. The observation made by
Argyris and SchOn that actions and experiences of individuals are
required for organizational learning to occur, is in accordance with the
insight that a property of the whole (organizational learning) can be
derived from the behavior of the constituent parts, that is, organization
members. Hence, it seems possible to regard organizational learning as
an output. Yet, Katz and Kahn do not seem to have this kind of output in
mind.
One might object that the description given here of the Katz and Kahn
model is too restricted. It might be argued that although Katz and Kahn
do not explicitly mention organizational learning as a possible output, this
does not mean that organizational learning is incompatible with their
approach. This means that in fact all kinds of phenomena resulting from
patterned activities of people can be regarded as output. However, this
view also results in severe difficulties. We may prove our point by giving
an example of patterned activities of a number of individuals for some
common output that are relatively enduring, bounded in space and time,
and occur regularly. A phenomenon that meets all these characteristics of
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organizations as defined by Katz and Kahn is the so-called'human wave'
that can be observed in a base-ball stadium, i.e., succesive rows of
individiuals standing up and sitting down again. Yet, a crowd in a
stadium is normally not considered to be an organization. It follows that
the general notion of output cannot be used to define organizations.
Hence, it can be concluded that in order to create a systemtheoretical
organization model a two-step approach has to be followed. In the first
step an organization model has to be formulated, which means that no use
is made of systems concepts. In the second step, this organization model
is translated into the language of systems theory.
A remark similar to the one regarding output, can be made with respect to
the notion of input. In order to explain their method of applying system
concepts in the social domain, Katz and Kahn write:

"Our two basic criteria for identifying social systems and
determining their functions are (1) tracing the pattern of energy
exchange or activity of people as it results in some output and (2)
ascertaining how the output is translated into energy which
reactivates the pattern." (Katz and Kahn 1968: 19).

The second criterion links output to input. As is the case with output, we
may ask "what input?" And again we cannot give an exact answer
without explicitly having stated our conception of organization. So, the
first as well as the second criterion can only be satisfied after an
organization original has been formulated.
The reader may challenge the picture given here, and assert that it cannot
be denied that the method proposed by Katz and Kahn has proven to be a
very useful one. And indeed, the method may be very useful for the
modelling of processes resulting in an output of, e.g., trained people,
services provided, and products created. For example, in order to gain an
adequate understanding of all kinds of logistic problems, a model of the
production process, the transformation of input into output obtained by
means of the method offered by Katz and Kahn, may yield good results.
Yet, although one is free to develop a definition of organization, to refer
to this model as an organization model is a claim that will be seriously
criticized when compared with conceptualizations that can be found in the
literature. In the sociological organization model that will be presented in
chapter 4, for example, production processes of products, services or
trained people, which in the view of Katz and Kahn are the main
determinants for the identification of organizations as social systems,
belong to only one out of four characteristic levels of organization. Stated
differently, organization conceptualizations have been developed that are
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more sophisticated than the production process approach adhered to by
Katz and Kahn. Compared to these models, Katz and Kahn model only
one aspect of'organizational life'. Consequently, interventions based on
this rather partial model may not bring about the expected results since
important determinants of organizational behavior are neglected.

Another model that needs to be discussed is the open system model that
was developed by Thompson (1967), which is a model that, according to
Pondy and Mitroff (1979), played a dominant role in the organization
sciences in the sixties and seventies. The reason for the development of
the model is the recognition that "...complex organizations are influenced
in significant ways by elements in their environments..." (Thompson
1967: 8). The strategy for studying organizations that takes
environmental elements into account, is called an open system strategy. A
closed system strategy focuses on problems of control, performance or
efficiency without paying attention to the environment. Thompson
attempts to relate both views, and in doing so he can be considered to be
one of the most important contributors to what is called contingency
theory.
Many objections have been raised against contingency theory (cf. Kieser
and Kubicek 1978b: 132-52; Pondy and Mitroff 1979; Dawson 1986:
114-33). We will not discuss these objections since they are not directed
against the application of systems theory in the Thompson model, which
is what we are interested in. Thompson uses the open system notion to
introduce the idea that organizations are affected by their environment.
Environmental conditions cause all kind of structural adaptations, and in
the study many hypotheses are listed that reflect the influence of the
environment on the organization structure. It is important for us that
Thompson uses the systems concept in a entirely different way as we
intend to do. Thompson employs the open system notion to direct the
attention to the relation between the organization and its environment, a
relation that had been ignored by most of the earlier organization
scientists. Throughout the construction process of his model, he does not
use systems concepts and a translation of the organization model into the
language of systems theory is not pursued. Metaphorically speaking, he
stays at the level of the organization sciences, and the open system notion
is used to gain some momentum for the study of the influence of the
environment.

During the seventies and eighties, the viable system model (VSM)
developed by Beer (1972, 1979, 1981, 1985) gained considerable
influence and was applied on numerous occasions (cf. Gomez 1978;
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Malik 1989; Espejo and Harnden 1989). In Brain of the Firm (Beer
1972, 1981) a neurocybernetic model of enterprises conceived as systems

is presented. Enterprises satisfying the rules used to describe the
functioning of the human nervous system are called viable systems, i.e.,
systems that are able to maintain a separate existence (Beer 1979: xi). In
Heart of Enterprise (Beer 1979), Beer approaches the viability of systems
from a different perspective: instead of taking the biological domain as his
starting point (as was done in Brain of the Firm), cybernetics provides
the point of departure for the development of the VSM. In the following
we do not intend to give a detailed description of the VSM. Rather, we
will concentrate on two topics that are related to this model, namely (1) its
status of being an analogue model as presented in Brain of the Firm and
(2) the theory of autopoietic systems that underlies the development of the
model in Heart of Enterprise.
With regard to the first topic Beer notes:
"Some people have referred to this model [the neurocybernetic
model as presented in Brain of the Firm] as an analogy, and have
therefore been led to the question whether that analogy fittingly
applies to a firm or to any other type of organization. If the model
were an analogy, I should myself doubt its perfectly general
relevance; but as the book itself argued ... a model is not an
analogy. Once we have understood how the brain obtains reliable

decisions from its network of unreliable components, for
example, we have grasped principles of redundancy that can be
expressed mathematically, and which hold for all informational
networks." (Beer 1979: xi).

We will not be concerned with the differences that exist between models
and analogies (cf. Eco 1976: 200; Miiller 1983; Peters 1989: 37-40).
However, the model that is presented in Brain of the Firm, in our
opinion, may be called an analogue model. Models that are used to
describe and explain phenomena in a specific domain that are transferred
to another domain and are applied in that domain, are called analogue
models (cf. Willer 1967: 29-37; Stegmuller 1983: 171-174). It is important to note that in the transfer of the model from one domain to another,

the laws describing the relations between elements are kept constant, but
the elements are changed, i.e., the laws are syntactically isomorph
(Stegmuller 1983: 171). For example, when laws in which the relations
are stated that exist between the elements of the nervous system, i.e.
neurons, are analogously applied in the social domain, an analogue model
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is created. The laws describing the relations between the elements are
unchanged, but the elements themselves are changed from neurons to
individuals.
This example of the nervous system is deliberately chosen because Beer
takes it as the foundation for the VSM in Brain of the Firm:

"Now if we can learn about shape from a model (as in the case of
aerodynamics), or about stability from a model (as when testing a
bridge design), why should we not learn about the structure of
control in complex systems? That would mean deriving a model
of a complex system in which control was already recognized as
highly succesful...We therefore embark now on the formation of
a model management system which we know, first-hand, to be
admirable and survival-worthy; the human nervous system."
(Beer 1981: 85, 87).

In our opinion, the VSM

as presented in this book (1972, 1981) is an
because
a
model describing biological phenomena, i.e.,
model
analogue
the human nervous system, is used to describe and explain social
phenomena, i.e., organization. The laws in which the relations between
the elements are stated are syntactically isomorph, this being the criterion
for an analogue model; the relations between the elements remain
unchanged whether the VSM is applied to the brain or to organizations. 18
The central problem related to the VSM as developed in Brain of the Firm
is not, like Beer suggests, the difference between model and analogy, but
the question whether or not the VSM, when applied to social phenomena,
is an analogue model. In our opinion it is an analogue model. In order to
further clarify this point, we may approach this question from the
opposite side. In order to prove that the model is not an analogue model,
one has to proceed in the following way. Firstly, a model concerning the
human nervous systems has to be developed and subsequently has to be
translated into the systems language, 1.e., a systems model has to be
created of it. Secondly, a model of organization has to be formulated,
which is also translated in system terms. Thirdly, both models have to be
compared. The comparison may show that both models are identical, i.e.,
the relations between the subsystems are identical. As was written before,
this may appear when use is made of the meta-theoretical concepts of the
systems language, such as system, subsystem, relation, or function.

18Note that the VSM as a systemtheoretical model of the human nervous system is
not an analogue model. It only becomes an analogue model when applied in the social
domain.
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Yet, one might wonder why

a model of the human nervous system is
developed. It seems a superfluous thing to do; why develop a model of a
biological system when a model of the social phenomenon, in which we
are primarily interested (the organization) is available? Indeed, an
analogue model is only created if a model for the study of a certain
phenomenon is lacking. Hence, one might argue that the approach to
prove that a model is not an analogue model may stop here. It simply
does not make sense. The use of an analogue model presupposes the
non-existence of models that explain phenomena characteristic for a
specific domain, a domain that is different from the domain in which the
model that is transformed into an analogue model originated. Yet, in
order to discard another difficulty of analogue models, we shall continue.
Imagine that two models that explain different phenomena are
syntactically isomorph, i.e., two models exist, having different elements
but identical relations between the elements. One might pose the question
whether these models are analogous. Note, however, that this question
differs from the question whether or not a specific model is an analogue
model. The difference between an analogue model and analogous models
is difficult to comprehend and easily remains unnoticed. Stegmuller for
example writes:

"Solange die fiir die untersuchten Phanomene geltenden Gesetze

nicht entdeckt wurden, kann man vom wissenschaftlichen
Standpunkt aus kein Analogiemodell verwenden, weil man die
Behauptung, dajl es sich um ein Analogiemodell handle, nicht
empirisch zu bestatigen vermag." (Stegmuller 1983: 173).

However, in our opinion and contrary to Stegmiiller, it can be empirically
established whether or not a model is an analogue model; since the
construction of an analogue model, as Stegmuller himself admits
(Stegm;iller 1983: 173), involves the use of laws from an existing model,
one has to determine this model and ascertain whether the laws that are
used in the derived model are syntactically isomorph. If they are
isomorph, then the derived model can be regarded as being an analogue
model. This argument is made in order to show the difference between an
analogue model and models that are analogous; two models that explain
phenomena belonging to different domains might be called analogous if
they satisfy certain criteria like the syntactically isomorphism of the laws
that describe the relations between the elements. If the criteria are
satisfied, the models are analogous, but neither of these models is an
analogue model because it has not been applied to phenomena of a
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domain for which it was not intended. Moreover, it would not make
sense to do so because an appropriate model exists.

A final remark concerns the value of an analogue model. It has already

been remarked that an analogue model implies an insufficient conceptualization of the phenomenon under study; specific characteristics are not
taken into account. Peters (1989: 127-36) provides an example when
discussing the VSM. He argues that in the VSM the individual is reduced
to a switching link in a stimulus respons chain. This is caused by the fact
that Beer uses insights from mathematical information theory (Shannon
and Weaver 1949) in which no reference is made to meaning in its
semantic denotation. In the social domain, however, meaning is a central
concept and consequently, a semiotic information theory should be used
as it is able to account for meaningful communication. To conceive
organization members as some kind of stimulus-response mechanisms,
analogous to the functioning of a neuron, implies a mistake regarding the
conceptualization of an organization.19 It does not consider important
characteristics of organization. Referring to the quote given at the

beginning of the part on the VSM, organizations are more than just
informational networks (in the technical sense of the word as implied by
mathematical information theory).
The assertion that the VSM as presented in Brain of the Firm is an
analogue model when applied to social phenomena, rests on the
assumption that the biological and the social domain are two
fundamentally different domains, i.e., it is assumed that organizations as
social phenomena differ essentially from brains as biological phenomena.
In Heart of Enterprise (Beer 1979), Beer takes the systems concept as his
point of departure for the development of the VSM. After having finished
the construction of the model, Beer introduces the notion of autopoiesis
(Beer 1979: 405ff.), which is a concept that originated in biology.
According to Beer, it follows from the theory of autopoietic systems that
human societies and organizations are biological systems: "...any
cohesive social institution is an autopoietic system." (Beer 1980: 70).
Thus, one might argue that our assertion that the VSM is an analogue
model, when applied to organizations, is false because the distinction that
the assertion presupposes between a social and a biological domain,
190ne might argue that Beer is the last person to reduce an individual to some kind of
stimulus-response mechanism. His writings show a deep concern with the individual
organization member. Yet, on grounds related to model construction, one has to
conclude that in the VSM individuals are reduced to some kind of automatons. For an
extensive discussion see Peters 1989: 127-36.
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organizations belonging to the former and brains belonging to the latter,
does not exist; according to Beer, organizations are biological phenomena.20

However, Varela, who is one of the originators of autopoietic systems
theory, disapproves of the idea that an institution or organization is a
biological phenomenon:
"...there have been some proposals suggesting that certain human
systems, such as an institution should be understood as
autopoietic...From what I have said above, I believe that these
categorizations are category mistakes: they confuse autopoiesis
with autonomy." (Varela 1979: 54-55).

Maturana, however, who is the other originator of this theory, seems to
agree with Beer (cf. Beer 1980: 70; Maturana 1980: xxiv-xxx). Hence,
we are in need of an evaluation of the theory of autopoietic systems,
which may throw some light on the assumingly biological character of
organizations. Before beginning this task, however, we first have to
comment on the method of constructing the VSM in Heart of Enterprise.
Contrary to the method used in Brain of the Firm, Beer does not present a
disciplinary model, which is transformed into a systemtheoretical model.
He approaches the matter from the opposite angle; he develops the model
using the systems notion of the ultrastable system as his basic concept.
During the process of construction, references are continuously made to
organizational phenomena that should be considered as the empirical
counterparts of the system concepts. As such, the critique that was given
on the construction of the Katz and Kahn model, equally applies to the
VSM as presented in Heart of Enterprise, although the VSM is a more
sophisticated model than the input-output model developed by Katz and
Kahn. So, an organization original must be given to determine the
theoretical and empirical counterparts of the system concepts. Without
20For reasons of completeness, it should be noticed that an analogue model does not
necessarily require a transfer to a domain that is separated from the original domain by
hierachical boundaries between the sciences, such as between biology and the social
sciences. An analogue model can also occur within one domain which means that
using a model that explains the workings of the brain in order to explain organizations
as biological phenomena, does not necessarily imply that the model is not an analogue
model. Although organizations are viewed as biological phenomena, it is still possible
that the VSM is an analogue model. We shall not discuss this topic further but
concentrate on autopoietic systems theory on which the assertion is based that
organizations can be viewed as biological phenomena.
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stating an organization model that is used as the original for the systemtheoretical model, it is impossible to claim that the systemtheoretical
model can be applied to organizations for descriptive or even explanatory
purposes. One has to make sure what is defined as organization before
applying systems theory.
After having completed the VSM, Beer argues that a viable system is an
autopoietic system, that is, a system capable of self-production: "In the
concept of autopoiesis we have a final testimonial to viability. The viable
system is directed towards its own production." (Beer 1979: 405).
Although one of the founding fathers of autopoietic systems theory
denies the possibility of organizations being autopoietic systems, the
theory of autopoietic systems attracts an increasing number of proponents
in the organization sciences. But not only in this field it becomes
increasingly popular. The popularity of the theory has even led to the
emergence of a 'second-order cybernetics,' also known as the 'Santiago
School', named after the city where Maturana and Varela once lived
(Harnden 1990: 301). Because of its importance in contemporary
organization theory, a careful examination of autopoietic systems theory
is required.
The central question that Maturana and Varela want to answer is: "What is
common to allliving systems that we qualify them as living?" (Maturana
and Varela 1980: 74-75). In order to answer this question, a mechanistic
approach is chosen instead of just listing some of the characteristic
features of a living system:

"I could enumerate features of living systems such as
reproduction, heredity, growth, irritability, and so on; but, how
long a list was necessary?; when would the list be completed? In
order to know when the list was completed I had to know what a
living system was, which was, in fact, the question that I wanted
to answer in the first place by producing such a list." (Maturana
1980: xiii).
Hence, it is assumed that living systems can be considered as machines,
which can be mechanistically explained (cf. Maturana and Varela 1980:
76; see also Varela and Maturana 1972). More specifically, it is assumed
that a living system can be defined by its organization: "It is our
assumption that there is an organization that is common to all living
systems, whichever the nature of their components." (Varela 1979: 6).
In order to understand what their approach to the explanation of living
systems looks like, it may be compared with Ashby's notion of the
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ultrastable system (Ashby 1960). Ashby is interested in adaptive behavior
the concept of the ultrastable system was
developed by him as a systemtheoretical model of adaptive machines.
Maturana and Varela want to explain living machines by developing the
notion of the autopoietic system. Thus, the autopoietic system is a
systemtheoretical model of living machines. It is important to note that the
ultrastable system is an abstraction. It is a systemtheoretical model of any
'real' machine that displays adaptation. It is defined as follows:

of all kinds of machines, and

"Two systems of continuous variables (that we called
'environment' and 'reacting part') interact, so that a primary
feedback (through complex sensory and motor channels) exist
between them. Another feedback, working intermittently and at a
much slower order of speed, goes from the environment to certain
continuous variables which in their turn affect some stepmechanisms, the effect being that the step-mechanisms change
value when and only when these variables pass outside given
limits. The step-mechanisms affect the reacting part; by acting as
parameters to it they determine how it shall react to the
environment." (Ashby 1960: 98).
In this definition, reference is made to parts and relationships among
these parts (reacting part, environment, step-mechanisms). However,

what the actual parts and the actual relationships are, depend on the actual
machine under study. For example, Ashby built an electrical device
showing adaptive behavior. This machine was called the homeostat.
Another example of a machine capable of adaptation given by Ashby is
the human nervous system.21 Although the behavior of the nervous
system can be described by the same principles, principles that are stated
in the concept of the ultrastable system (such as double feedback and
step-mechanisms), the actual realization differs from the realization of
these principles in the homeostat.
Maturana and Varela also make a distinction between the real living
machine and the abstract systemtheoretical description of it, i.e., the
autopoietic system. For this purpose the notions of structure and
organization, which reflect the distinction between the real machine and
the abstract model, are introduced:

21 The nervous system should be read as the physical whole of neurons; for conceptual
clarity it would have been better to speak of the human nervous machine, or, the
human nervous system machine.
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"The relations between components that define a composite unity
(system) as a composite unity of a particular kind, constitute its
organization. In this definition of organization the components are
viewed only in relation to their participation in the constitution of
the unity (whole) that they integrate...The actual components (all
their properties included) and the actual relations holding between
them that concretely realize a system as a particular member of the

class (kind) of composite unities to which it belongs by its
organization, constitute its structure." (Maturana and Varela 1980:
Xlx-XX).

In sum then, in order to explain living machines, Maturana and Varela
want to develop the systemtheoretical notion of the autopoietic system.
The question that subsequently has to be answered is: "what is an
autopoietic system?" The answer to this question is intimately tied to the
notions of homeostasis and the ultrastable system. Adaptive machines are
machines that maintain essential properties within physiological limits.
They can be conceived as systems that maintain the values of essential
variables within a prespecified range. This is also referred to as
homeostasis (Ashby 1960: 58). These systems are called ultrastable
systems. Hence, an ultrastable system is a systemtheoretical model of
adaptive machines, i.e., an adaptive machine can be described as a
system that maintains its essential variables within physiological
constraints; that system is also called an ultrastable system.

The notions of homeostatis and ultrastability are crucial to the theory of
autopoietic systems as presented by Maturana and Varela:
. . .

an autopoietic machine is an homeostatic (or rather a relations-

static) system which has its own organization (defining network
of relations) as the fundamental variable which it maintains
constant." (Maturana and Varela 1980: 79).

For reasons of conceptual clarity, it is better to restrict the notion of
autopoiesis to the domain of systems theory. Thus, it is better to speak of
autopoietic systems and living machines. Analogous to the notion of the
ultrastable system, we may then write that a living machine can be
conceived as a system that maintains its own organization constant (a
systenn that is also referred to as an autopoietic system). Hence, an
autopoietic system is a special kind of ultrastable system. It is an
ultrastable system that keeps its own organization as the essential variable
constant (cf. Maturana and Varela 1980: 78).
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It can be concluded that Maturana and Varela follow the strategy that
Ashby pursued when he studied adaptive behavior. But from this point
on the paths of Maturana and Varela and Ashby depart. Ashby proceeds
in attempting to determine the organization of an ultrastable system, and
he succeeds in explicitly formulating this organization. This formulation
was quoted above, and Ashby is able to produce a graphical representation of the ultrastable system (see Ashby 1960: 83). Interestingly
enough, Maturana and Varela do not try to formulate the organization of
an autopoietic system, which is a step that should be taken in order to
succeed in formulating the organization of an autopoietic system.
Consequently, they do not succeed in their attempt to explain living
nnachines.

Since this is an assertion having rather serious consequences for the
theory of autopoietic systems, we should carefully study the argument
sofar.
It should be noticed that an autopoietic system, defined as an homeostatic
system that maintains its own organization within limits, is defined by its
effect, by what it does (maintenance of the organization). This kind of
definition is similar to the definition of an ultrastable system as a system
that maintains certain variables within limits; in this definition, just like
the definition given of autopoietic systems, the ultrastable system is
defined by what it does, i.e., by its effects. Yet, nothing is explained by
describing what an ultrastable or an autopoietic system does. To say that
an ultrastable system is a system that maintains its essential variables
within limits, does not explain anything at all. An explanation is not even
implied or intended, it is just another description. Similarly, by stating
that an adaptive machine is an ultrastable system, without describing the
ultrastable system in systemtheoretical terms, that is, without describing
the organization of the ultrastable system (double feedback, stepmechanisms etc.), not even a basis for explanation is laid. An explanation
of the adaptive behavior of the machine can only be given if the empirical
counterparts of the organization of the ultrastable system are determined;
but in order to establish the counterparts, the organization of the
ultrastable system has to be known. Likewise, to say that an autopoietic
system is a system that maintains its own organization as the essential
variable constant, means nothing but to give just another definition.
Accordingly, the statement that a living machine is an autopoietic system
without, however, giving a descrlption of the organization of the
autopoietic system, is of no use for the explanation of living machines.
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We may deepen our understanding of the ambiguities involved by
drawing upon the literature on definitions. Several types of definitions
can be distinguished (cf. Menne 1984, Dubislav 1980). One of these
types is the definition as a substitute (Definition als Substitutionsvorschrift, Menne 1984: 16). Ashby's definition of adaptive behavior as
the maintenance of essential variables within physiological limits,
involves a substitute definition. This is easily understood when it is
realized that this definition applies to the systemtheoretical domain; an
adaptive machine is defined in systems terms as a system that maintains
its essential variables within limits. That is, the systems concept as a
model is nothing but a substitute.
Hence, to define a living machine as a system that maintains its own
organization constant, is to state the systemtheoretical substitute. Yet,
nothing is explained by this act of defining.
We may also approach the question what an autopoietic system is from a
different angle. Maturana and Varela not only describe the autopoietic
system in connection with homeostasis, they also give the following
definition:

"An autopoietic machine is organized (defined as a unity) as a

network of processes of production (transformation and

destruction) of components that produces the components that: (1)
through their interactions and transformations continuously

regenerate and realize the network of processes (relations) that
produced them: and (2) constitute it (the machine) as a concrete
unity in the space in which they exist by specifying the

topological domain of its realization as such a network."
(Maturana and Varela 1980: 79).

This definition is rather difficult to comprehend; since the notion of
autopoietic machine is ambiguous, the definition can be read in two

different ways: (a) autopoietic machine may mean 'autopoietic system' or
(b) it may mean 'living machine.' From Varela (1979: 13) we learn that it
should be read as 'autopoietic system.' According to this definition, an
autopoietic system is organized as a particular network of processes
(Maturana and Varela 1980: 79). But what does it mean 'to be organized
as a network'? The concept 'network' connotes relations existing
between components. The same holds for the verb 'to organize' and the
noun 'organization' (cf. Ashby 1968: 108). Organization implies
relationships. Hence the phrase 'organized as a network' is a pleonasm.
It follows that an autopoietic system can be defined as: "a network of
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of production (transformation and destruction) of components
that... etc."
Problems arise when it is tried to identify this network. From the
definition it follows that the network has some effects, namely it
'produces components that (1) through their interactions and transformations continuously regenerate and realize the network of processes
(relations) that produced them; and (2) constitute it (the machine) as a
concrete unity in the space in which they exist by specifying the
topological domain of its realization as such a network.' Thus the
network that we are looking for is defined by its outcomes. However, the
network is also mentioned as part of the outcomes. So, we are facing a
circularity: in order to know the network, we have to know the
components, but in order to know the components, we have to know the
network. Since we do not know what the network is, we cannot establish
processes

the components that regenerate and realize it.22
It can be concluded that it is impossible to identify the network by trying
to derive it from its outcomes. In order to identify the autopoietic system,
a description of the network of production processes is required. Stated

differently, we are in need of

a description of the organization of the
autopoietic system. But as was mentioned, Maturana and Varela do not
offer this description. Hence, the definition of an autopoietic system as
was described above, includes a tautology and consequently, nothing can
be concluded from it. Therefore, the so-called theory of autopoietic
systems cannot be used for scientific purposes.

The reader may wonder why the autopoietic systems theory, despite its
deficiencies, is so popular in the organization sciences. In our opinion
several reasons can be given.
First, we may give a psychological reason; organizations are complex
phenomena, their members are often bewildered by the (unexpected)
events that happen in organizations. Organizations are too complex to
comprehend, they seem to follow their own logic, and have their own
dynamics. The notion of autopoiesis refers to the seemingly independent
identity of an organization; since autopoiesis connotes self-production, it
is a concept that can be used to refer to all these organizational events that
seem to follow their own rules, rules that are only partially understood by
organization members.
22A similar argument can be given regarding the three types of relations that are
distinguished, i.e. relations of constitution, specificity and order (Maturana and Varela
1980: 88). These relations cannot be used to determine the network since they
presuppose the identification of the network.
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A second reason follows from the first. The autopoietic systems theory
seems to offer an alternative; using a mechanistic approach to organizations, it is claimed to explain otherwise incomprehensible events.
Maturana and Varela emphasize that living machines can be explained
mechanistically, thereby offering an alternative for the teleological explanations that dominated biology. Teleology is perceived to be a concept
that leads to confusion and which has no explanatory value (Maturana
and Varela 1980: 85-86). Hence, the authors devote rather much attention
to philosophical matters underlying their theory. Those who are studying
autopoietic systems theory but who are not so familiar with the literature
on systems theory and explanations, might become easily impressed by
the seemingly 'scientific' character of these statements.
A third reason is their style of writing, which is called 'extraordinarily
condensed' by Beer (1980: 69), and 'irritating at first but fascinating' by
Schmidt (1985: 1). The theory seems to gain a high degree of credibility
because it is difficult to find objections against it that hold when
scrutinized thoroughly. Objections that are raised against the theory,
almost always have to be rejected again, because Maturana and Varela,
upon closer inspection, seem to deal with it (explicitly or implicitly); the
objections have to be rejected after the implications of the theory, that is
stated in such extraordinarily condensed form, have been fully worked
Out.

We might say that the theory has a high credibility. We might also say
that in order to properly understand what Maturana and Varela are doing,
what they are describing, one has to have a thorough understanding of
systems theory and scientific explanations. It is only then that their

actions become fully comprehensible and the theory can be evaluated.
The fourth reason is perhaps the most important one. It is related to
epistemology. According to Maturana and Varela, cognition is a
biological phenomenon. Hence, according to the theory, knowledge is a
biological phenomenon, including knowledge regarding knowledge.
According to the theory, our thinking about the world and about our
theories as formulations of this knowledge, should be explained
biologically. This is a statement that concerns the fundamentals of our
existence as human beings. Everything we know, everything we do is
affected by it and we seem to be incapable of escaping from it. The theory
seems to be all-encompassing with respect to our existence as knowing
human beings.
As autopoietic systems theory seems to provide an explanation of
cognition and knowledge as biological phenomena, it seems to describe
the foundation upon which all human experiences rest. According to the
theory, everything we do, say, know etc., has a biological origin. As
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such, the theory cannot be contradicted because everything we do is
biologically determined, including talking about the theory.
The theory therefore seems to be fundamental to human existence, all-

encompassing and impossible to contradict, which may be the reason that

it has gained an increasing number of adherents.
Yet, this trap can be avoided by realizing that the theory of autopoietic
systems is, first of all, a theory. A theory that can be judged by means of
criteria that are developed in the field of the philosophy of science. In

fact, our assertion that the theory is tautological and therefore cannot be
used for scientific purposes is one of these criteria.
Another of these criteria is that it must be possible to test the theory
empirically such that it might be falsified. Imagine that the autopoietic
systems theory is tested, and it is decided that the theory should be
rejected. According to the theory, however, the knowledge of the
rejection is a biological phenomenon, and therefore the theory cannot be
rejected. Following the theory, even the knowledge that knowledge is not
a biological phenomenon, is a biological phenomenon. Hence, the theory
cannot be falsified and consequently should be rejected.

We may now return to the VSM. As will be clear, the theory of
autoppietic systems cannot be used. Hence, the assumption that

organizations are biological phenomena, an assumption that was based on
the autopoietic systems theory, cannot be upheld. It follows that the VSM
as presented in Brain of the Firm is an analogue model when applied to
the social domain, and a model that has no original as it is presented in
Heart of Enterprise. For heuristic purposes, however, it is a very
powerful model (see, e.g., Espejo and Harnden 1989).
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3.

MEANING, COMMUNICATION, AND SHARED
MEANING

In this study our attention is focussed on methodological issues
concerning GDSSs. More specifically, we are interested in an
interdisciplinary theoretical foundation for GDSSs that are intended to be
used in the problem identification phase of a problem solving process
concerning messy problems. Using a systems perspective, the notion of
interdisciplinarity was discussed in chapter 2. We concluded that
interdisciplinarity cannot be achieved due to the status of theorizing on
social phenomena. This conclusion does have some serious
consequences for the present chapter in which a theoretical aspect of the
foundation for GDSSs will be discussed.
Ideally, a GDSS should be based on a theory concerning GDM. This
theory would provide knowledge regarding the factors affecting the GDM
process. This knowledge might be used to design an effective GDSS.
Unfortunately, a comprehensive GDM theory does not exist. Instead, a
huge number of empirical studies dealing with details of the GDM
process can be found in the literature (see McGrath 1984). The discussion of the literature on the GDM process presented in chapter 1, revealed
that it is not quite clear how the various empirical findings concerning
(aspects of) the GDM process are related to each other. Because of the
complexity of the GDM process, the considerable shortcomings in the
knowledge regarding relevant aspects of GDM, and the incomplete integration of empirical findings, we decided to restrict our theoretical
investigations to the problem identification or problem definition phase of
the GDM process. This phase was chosen because it is crucial in GDM
processes dealing with messy problems (see section 1.2.1); a shared
definition of the problem situation is a necessary prerequisite for the
succesful coping with messy problems. Hence, shared meaning and the
underlying communication process are essential.
Two additional comments have to be made. First, it is important to realize
that the concept of meaning (or shared meaning) as it is used in this study
denotes definition (or shared definition); when discussing the meaning an
individual attributes to a situation, we are referring to (and interested in)
the concepts and their relationships used by the individual to define the
situation. Second, although it was argued that a shared definition of the
problem situation is essential when dealing with messy problems, it
should be noticed that this statement is in fact an assumption, i.e., its
validity remains a question for future research. This does, however, not
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mean that we are arguing that organized action, by necessity, requires
shared meaning. It clearly does not: all kinds of organized action can be
imagined in which, however, the participants define the situation
differently. Yet, following the authors mentioned in section 1.2.1, we
assume that a messy problem requires a shared definition of the problem
situation.
We will start our discussion of the theoretical foundation for GDSSs with
an analysis of the concept of meaning in section 3.1. Since meaning, as
the definition of a situation, is related to interpretation, and semiotics is
the scientific discipline in which formal analyses of meaning and
interpretation are given, we will discuss meaning from a semiotic perspective. Since shared meaning implies communication, section 3.2 will
be devoted to the latter subject. More specifically, a conceptual model of a
communication process among individuals having their own idiosyncratic
perspectives on a problem situation will be presented. From this model
insights with regard to factors affecting the emergence of shared meaning
can be derived. The model will also point out several gaps in our
knowledge. Therefore, in section 3.3, an extensive analysis will be given
of shared meaning, while in section 3.4, a conceptual model of the
interpretation process will be presented. Finally, in section 3.5, we will
compare the topics raised in this chapter with definitions of shared
meaning that can be found in the literature.
We claim that the conceptual models that will be described in this chapter
can be regarded as a first step in the construction of a theory. As a
conceptual model provides a description of a certain phenomenon, it
offers the opportunity to derive hypotheses that can be empirically tested.
If these hypotheses are not falsified, they provide building blocks for the
construction of a theory concerning the emergence of shared meaning.
In sum, in this chapter two conceptual models will be developed: one that
conceptualizes a group process, namely communication, while the other
conceptualizes a phenomenon at the level of the individual, namely
interpretation. These models constitute part of the theoretical foundation
for GDSSs that will be developed in this study. As conceptual models,
they form the first step towards the construction of a theory on the
emergence of shared meaning.

3.1.

Meaning

With regard to the study of meaning, two approaches can be found in the
literature, which can be characterized by the keywords 'dictionary' and
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'encyclopedia' (Haiman 1980). These approaches will be discussed in
section 3.1.1 and 3.1.2, respectively.

3.1.1.

The dictionary approach to meaning

Proponents of the dictionary approach claim that the meaning of a
linguistic expression is constituted by and represented through its
components. Putnam describes this approach, to which he refers as the
'positivist view', as the approach "...which insists that all meaningful
descriptive words in our language must have definitions in term of words
in a "basic" vocabulary, a vocabulary which consists of words which
stand for notions which are epistemologically more primitive than, say,
the theoretical terms of science." (Putnam 1988: 8). Stated differently, the
dictionary approach assumes that the meaning of an expression can be
determined by means of a definition consisting of primitive concepts
(e.g.: a man is a human male adult).
With r gard to the dictionary approach, Eco (1984: 49) notices that: "The
most ngourous supporters of a theoretical dictionary maintain that the

meaning of linguistic expressions should be represented through a finite
Consequently, there are two problems
number of semantic primitives
that this approach faces: "...(a) how to determine the primitives and (b)
how to guarantee that their number be a finite one." (Eco 1984: 49).
Four answers have been given in response to the first problem (Eco
1984: 49-51). Primitives are identified as respectively:
(1) simple (or 'the simplest') concepts;
(2) objects words, i.e., words that are rooted in our world experience (cf.
Russell 1962: 59ff.);
(3) ideas in a Platonic sense;
(4) concepts positioned in a hierarchically ordered set of meaning
. . .

.

postulates.

Alternatives (a) and (b) do not guarantee that the number of primitives is
finite. Hence, these alternatives do not provide satisfactOIy Solutions to
the second problem related to the dictionary approach. Alternative (c),
primitives as Platonic ideas, can be interpreted in two different ways (see
Eco 1984: 50). However, the first interpretation does not pose
restrictions on the number of primitives, which means that the set of
primitives is infinite. Following the second interpretation, a finite set of
pnm tives can be achieved, but these primitives are of a too general nature
to be useful. Alternative (d), according to which the meaning of an
expression is derived from its components, has as one of its major
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shortcomings that it does not succeed in explaining the meaning of the
primitives themselves (see Eco 1984: 53).
It seems that the dictionary approach cannot be used to define the
meaning of an expression. Eco summarizes the dilemma that the
dictionary approach is seemingly unable to solve as: " Thus either the
primitives cannot be interpreted, and one cannot explain the meaning of a
term, or they can and must be interpreted, and one cannot limit their
number." (Eco 1984: 57).

In order to explain why the dictionary approach cannot, in principle, be
used for the determination of meaning, Eco analyzes the ideas that
underly this approach, and which are reflected in the notion of the
Poll)hyrian tree. The Porphyrian tree is a model for definition introduced
by Aristotle and elaborated by the Phoenician Porphyry. In the
construction of a Porphyrian tree the concepts genus, species and
differentiae (i.e., couples of contraries such as animate-inanimate,
human-animal) are important.1 The definitions of genus and species are
formal ones: a genus is that to which the species is subordinate, while the
species is defined by Porphyry as that which is subordinate to the genus.
In the graphical representation of a Porphyrian tree given by figure 3.1, B
can be considered as the genus with respect to C and D (which are
species), whereas it can be considered as a species with respect to A.
A
B

CD
Figure 3.1. Graphical representation of a (Porphyrian) definition tree
As genus and species are formally defined concepts that only apply to
positions in a (definition) tree, they do not give any directions concerning
the construction of such a tree. Consequently, the constitution of a
Porphyrian tree is completely determined by the differentiae.2 Hence, the
1Apart from genus, species and differentiae, Porphyry also distinguished proprium and
accidens. However, for the production of a definition the two latter concepts are not
required (cf. Menne 1984: 28).
2It is this use of differentiae that distinguishes the Porphyrian tree from other tree-like
structures used for definition purposes (cf. Eco 1984: 59-60).
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definition of a term by the use of a Porphyrian tree is governed by the
couples of contraries that are used.
Eco (1984: 61-68) extensively discusses the nature of the differentiae.
More specifically, he questions whether they are accidental or essential
(belonging to the subject per se). He concludes that differentiae are
accidental, which, however, implies that the Porphyrian tree can be
constructed in an infinite number of ways. As the Porphyrian tree
underlies the dictionary approach, the second criterion set for this
approach, namely the number of primitives should be finite, cannot, in
principle, be met. Therefore, the dictionary approach to the determination
of meaning of an expression should be discarded.
An alternative approach to the determination of meaning is the
encyclopedia approach. In the following section this approach is
presented.

3.1.2.

The encyclopedia approach to meaning

Central to the encyclopedia approach is the notion of the sign, or better,
the sign-function. It is based on the recognition, first made by de
Saussure, that in order to determine the meaning of an expression two
planes should be distinguished, namely the expression plane and the
content plane. The sign can be described as an element of the expression
plane that is conventionally related to one or several elements of the
content plane. Or, as de Saussure remarked, the sign results from the
coupling of the sign(fiant and the sign(fit: from the coupling of the
signifier and the signified (cf. Eco 1973: 62; Johnson-Laird 1983: 184).
As a sign implies a correlation between expression and content, Eco
prefers to speak of the sign-function, expression and content being its
functives. Hence, a sign-function is established when two functives
(expression and content, or, using Eco's terminology, sign-vehicle and
sememe) enter into a correlation. It is the so-called semantic code that
establishes the correlation between both planes (see figure 3.2.)3.So, in
order to understand the meaning of an expression, one has to apply a
semantic code to the expression. For an adequate understanding of this
process, we have to discuss the sign-function in more detail.

3Eco distinguishes between a meta-code, an s-code, and a code. Only the third "...may
properly be called a 'code' " (Eco 1976: 37). In order to avoid all kinds of difficulties
we propose to name the third type the semantic code, because it is concerned with the
interpretation of the meaning of expressions.
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Expression plane

Content plane

sign-vehicles

sememes

Semantic code

Figure 3.2. Functives of a sign-function

3.1.2.1. Sign-functions
The sign-function is one of the basic notions on which Eco builds his
theory of the code (Eco 1976). A sign-function represents a semantic
code as can be illustrated by the following example. Semantic codes are
used in traffic; right of way, for example, is symbolized by a whiterimmed orange square, meaning that one does not have to stop for cars
coming from side streets. Three elements in this example are important:
(1) a material object (traffic sign), (2) a so-called cultural unit (right of
way), and (3) the meaning of the cultural unit (not having to stop). The
first element is called a sign-vehicle, the second is called a semantic unit
or sememe, and the third is called denotation. Their structure is
represented in figure 3.3.
/sign-vehicle/ -s m - <<sememe>> -denotation (d )
Figure 3.3. A sign-function (see Eco 1976: 95ff.).4

This structure is called a sign-function. It is important to note that a
sememe and its meaning(s) can have several different sign-vehicles; right
4'sm' stands for syntactical markers; "The sign-vehicle possesses certain syntactical
markers (such as Singular, Count etc.) which permit its combination with other signvehicles, thus making some syntactically well-formed sentences acceptable ..." (Eco
1976: 92). As such they are not of our concern. As we are interested in the meaning of
expressions which, from a semiotic perspective, are considered as being sememes, we
will not include syntactical markers and sign-vehicles in the sign-functions that will be
presented in the following of this study (see also Eco 1976: 92)
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be symbolized by a traffic sign, a green traffic
officer
holding his arms in a particular position. Thus,
police

of way (sememe) can
light, or

a

sememe and meaning are independent of the specific sign-vehicle.
The sign-function represented above, is a simple one. Sign-functions can
become very complex since a sememe can have several denotations, and a
denotation can at its turn have one or several so-called connotations (Eco
1976: 55). In sign-function 3.1 the denotation (round object) and two
connotations (tennis, soccer) of the sememe <<ball>> are given.

<<ball>> -d round object --- c tennis, c soccer
Sign-function 3.1: ball

Eco distinguishes two additional constitutive elements or 'markers' of a
sign-function: context and circumstance. "Contextual selections record
other sememes (or groups of sememes) usually associated with the
sememe in question; circumstantial selections record other sign-vehicles
(or groups of sign-vehicles) belonging to different semiotic systems, or
objects and events taken as ostentative signs, usually occumng along
with the sign-vehicle corresponding to the sememe in question..." (Eco
1976: 106). Including contextual markers in sign-function 3.1 result in
sign-function 3.2.
cont

sport - d round object ---c
<<ball>> "
\ cont
social

tennis, c soccer

d dance event --- c

ballroom

Sign-function 3.2: ball

According to this sign-function, the sememe <<ball>> can be situated in
two contexts, namely sports and formal social event. The denotation
"round object" is found in the former context and "tennis" and "soccer"
are its connotations, while the denotation "dance event" and its
connotation "ballroom" belong to the latter context.
Sign-function 3.3 serves as an illustration for circumstantial selections
(see Eco 1976: 114). The sememe <<skull>> possesses the connotation
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'death'5. If a bottle is the sign-vehicle, the denotation is poison. If a skull
is drawn on a flag it means 'pirates'.

<<skull>> - death

circ bottle - - - - -d poison
0circ nag' - - - - - - - 'd pirate

Sign-function 3.3: skull

Referring back to figure 3.2, we can say that the content plane can be
structured by means of contextual and circumstantial markers as well as
by connotations and denotations. In this way, a network of related
sememes is constructed. This network will be referred to as the semantic
network, and it represents the knowledge an individual applies to give
meaning to an expression (see also section 4.2.3.1).
3.1.2.2.

Meaning and semantic networks

The observation that the content plane (see figure 3.2) can be structured
as a network has a serious implication for the concept of meaning. Using
Eco's terminology, we can say that the meaning of an expression (a signvehicle) is a sememe that occupies a specific location within a system of
sememes (a semantic network). So, the meaning of sememe x (in the
general sign-function developed by Eco indicated by '<<x>>') depends
on the sememes that make up the semantic network (which is represented
in the sign-function). In this way the meaning of an expression depends
on the sememes and their mutual relationships that are taken into account.
This can be characterized as the underlying idea of the encyclopedia
approach. An example can be given to illustrate this position:
"Suppose we are reading a good English translation of the Bible.
Suppose we read that Jonah was swallowed by a big FISH (the
Hebrew text says TAG). Some commentator discovered later that
this fish was a dolphin, but common opinion and medieval
5Since a connotation is derived from a denotation, one is inclined to think that a
connotation is placed more to the right hand of the sign function as is the
corresponding denotation. Usually this is the case. However, in the sign function of
the sememe <<skull>> both denotations connote 'death' and therefore the connotation
is placed in front of both denotations.
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tradition are both convinced that it was a WHALE. Suppose now
that we are reading a zoological treatise where whale is quoted as
a mammal. [...] So there exist in in this respect two semantic
systems (deriving from two cultural contexts) and [...] we must
always consider which system is applied." (Eco 1973: 65).
The corresponding sign-function is given in figure 3.4.
cont Bible - - - d fish

<<whale>> 1

\

cont

zoology

- - -d mammal

Figure 3.4. The meaning of <<whale>> represented by a sign-function.

According to this sign-function, the sememe <<whale>> denotes two
different sememes and accordingly has two different meanings, namely
<<fish>> and <<mammal>>. According to this sign-function, the
meaning of <<whale>> depends on the opposition that is created between
the biblical and the zoological context. The sememes <<fish>> and
<<mammal>> can in turn be used as the starting point for the
construction of other sign-functions (ad infinitum). Also, the sememe
<<whale>> can be part of a wider semantic network in which it is
opposed to sememes such as <<shark>> or <<dolphin>>. In this case
the meaning of <<whale>> is determined by the structure of this wider
semantic network.
Another example can be given. It concerns the expressions 'group' and
'organization'. For freshmen at the university it is often difficult to
distinguish the meaning of group from the meaning of organization.
When asked, many of them will that both expressions mean a number of
people (denote a number of people): both expressions have the same
meaning for them. However, some of the students may come up with the
answer that an organization presupposes some kind of formal expectation
structure, this being a property of an organization that distinguishes it
from a mere group. Hence, an opposition is created between a group and
an organization by means of the presence or absence of a formal
expectation structure. Therefore, the meaning of the term organization is
affected by the wider semantic network in which it is or is not opposed to
group; if organization is opposed to group, it possesses the denotation
formal expectation structure, which implies that it has a more specific
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meaning. In other words, the meaning of a cultural unit depends on the
other sememes that make up the semantic network and their mutual
relationships (which are structured by means of the semantical markers
context, circumstance, denotation and connotation).

As a sememe (cultural unit) can give rise to the creation of new signfunctions (<<fish>>, <<mammal>>), but can also be opposed to other
sememes (<<organization>> versus <<group>>), the semantic network

can, in principle, be extended infinitely. This process of unlimited
semiosis is restricted by some factors that will be described later in this
chapter.

For a comprehensive understanding of the encyclopedia approach to
meaning, we have to study the notion of oppositions in more detail. The
meaning of an expression is based on oppositions, that is, qualitative
differences. Since oppositions are based on qualities, they concern
properties of the sememes. Oppositions are created on the basis of
properties belonging, or better, attributed to a sememe. For instance, the
opposition group-organization in the foregoing example was based on the
property of an organization of possessing a formal expectation structure.
Likewise, the opposition between a fish and a mammal is based on their
respective properties.

Yet, we can make a further step. Consider our example of the
introductory course in organization theory. We have already explained to
our students the difference between a group and an organization by
referring to the presence of a formal expectation structure as a property of
organizations. Also, we introduced the notion of the organization of the
future, the knowledge-based organization. It is now our intention to
show the students that the conception of organization is changing as a
result of the introduction of information technology. We ask the students
to read several texts written by authors who have been publishing on this
subject, and to analyze in which aspect(s) their organization conceptions
differ from the more traditional organization conceptions. After studying
and discussing the articles, the students conclude that, while in the more
traditional organization literature organizations are seen as instruments, in
the writings on the organization of the future heavy emphasis is placed
upon shared meaning. Shared meaning is seen as a key Concept, 1.e., it is
the emphasis on shared meaning in the newer organizatlon conceptions
that distinguish it from the more traditional ones. The sign-functions of
the organization conceptions as seen by the students are shown in figure
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3.5.6 Using sign-function (I) as a starting point, sign-functions (II) and
(IID can be constructed.

<<organization>> --- d >l,d fes

(D

I
\

conttrad ---d insmiment

Cont future

---d shared meaning

<<traditional organization>> --- d>1, d fes, d instrument
(II)

<<future organization>> --- d >1, d fes, d shared meaning

(In)
Figure 3.5. Organization conceptions (as distinguished by students).
This example also shows that the meaning of a concept can change over
time; new semantic markers can be added, but existing markers can be
deleted as well. (The controversy between Taylor and Wiener et al.
concerning the meaning of teleology provides an example of the addition
of a new semantic marker in the sign-function of the concept teleology;
see section 2.2.1). It also becomes clear that the use of more oppositions
creates a more comprehensive semantic network. Consequently, the
number of oppositions that is created interferes with the specificity of the
meaning of an expression; the more oppositions are created, the more
specified the space of the sememe in a semantic network, and the more
specific its meaning will be.
In figure 3.5 four oppositions are used to describe the meaning of the
organizatlon concepts: besides the involvement of one or more persons
and the presence or absence of a formal expectation structure, two
additional oppositions are applied, namely whether or not organizations
should be regarded as instruments and the presence or absence of shared
meaning. Stated differently, four properties are used to describe the
meanings of the sememe (concept) organization. However, more
6051 means 'more than one person' ; dfes means 'formal expectation structure'
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oppositions could be created, such as, for instance, the presence or
absence of organizational goals. For our purposes we did not have to
consider the possession of goals as a property of an organization, but
contexts can be imagined in which they are important, e.g., when
discussing the problem of reification in organization theory (see
Silverman 1970). Therefore, we can conclude that depending on the
context, certain properties of a concept (certain oppositions related to a
sememe) are actualized while others are not.
This phenomenon of, as Eco prefers to Say, 'blowing up' certain
properties and 'narcotizing' others has been discussed under different
headings in the literature. Wittgenstein, for example, speaks in this
respect of 'criteria', whereas Minsky speaks of 'default values' which
can be understood as "...characteristics of an object that can be assumed
unless there is evidence to the contrary." (Johnson-Laird 1983: 189).
Rosch (Rosch 1973; Rosch and Mervis 1975; Rosch et al. 1976) speaks
of categories and prototypes, and Putnam introduces the notion of
'stereotypes', which should be "...conceived of as minimum amounts of
information associated with words..." (Putnam 1978: 98), and which are
"...nothing but standardized sets of beliefs or idealized beliefs associated
with terms. (E.g. the belief that tigers are typically striped orange and
black is part of our stereotype of a tiger.)" (Putnam 1978: 115-16). In
terms of Putnam then, we might argue that stereotypes, which are used
for interpretation purposes, can be represented by a standard (or

stereotyped) semantic network.
The observation that stereotypes can be regarded as standard semantic
networks gives rise to two additional remarks. First, when it is understood that stereotyped networks as finite semantic networks are more
precisely described as actualized parts of the total semantic network
possessed by an individual, it becomes clear that the process of unlimited
semiosis is restricted by contexts and circumstances: contextual and
circumstantial selections affect the choice of a finite part of the semantic
network that will be used to determine the meaning of a message.
Second, the notion of the stereotype indicates the conventional nature of
the meaning of a concept. Stated differently, the conception of the
stereotype as a standard semantic network (cf. Putnam 1978) reflects the
culturally determined correlation between the expression and its content,
which, as we have seen, is constitutive for the sign-function.
In sum, the process of interpretation might be regarded as a process in
which the individual actualizes specific (finite) parts of his or her semantic network. Contexts and circumstances are important in this respect.
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In conclusion, the study of meaning should be based on the notion of the
(multi-dimensional) semantic network, and it cannot be grounded on bidimensional trees based on differentiae. Viewed from the perspective of
the encyclopedia approach, a dictionary is an encyclopedia in disguise
(Eco 1984: 68): it records those semantic networks that, in a given culture
at a given time, are correlated with expressions, i.e., the dictionary
entries.

We now return to our example. The students are asked to determine the
meaning of the concept 'organization' as it is used in three different texts
A, B and C. In order to answer this question, the student may start
reading by using a semantic network that actualizes two properties
namely, participation of more than one person and the possession of a
formal expectation structure. This network can be regarded as the
standard one, the meaning of the concept (or, semiotically speaking, the
meaning of the sememe) 'organization' being the organization stereotype.
When studying text B, the student notices that the author emphasizes
what he calls 'shared understanding', 'shared mental models', 'shared
meaning', and 'unified vision'. The student decides that author B is using
the concept organization in its meaning of the future organization.
Remember that a semantic code establishes a correlation between an
element of the expression plane and an element of the content plane. This
implies that to determine the meaning of the organization concept as used
in text B, the student has to switch codes, from the standard one to the
more elaborate one. The example therefore shows that in communication
processes, codes are relevant. As it is our purpose to analyze the notion
of shared meaning, a notion that presupposes communication, we will in
the next section direct our attention to communication and present a
communication model that explicitly addresses codes.
3.2.

Communication

The meaning of an expression is determined by a code; the student in our
example had to deploy a code in order to detect the meaning of the term
organization as it was used by the author of text B. It should, however,
be realized that it is not only the addressee of a message (the student) who
has to use a code; the sender of a message (the author) also uses a code.
The concepts addressee, sender, message, and channel are the constituents of the classic communication model developed by Shannon and
Weaver (1949). In this model it is assumed that the semantic codes used
by sender and addressee are identical. However, one might question the
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validity of this model in

social context, given the characteristics of
semantic networks as presented in the foregoing section. Since a person's
semantic network depends on subjective experiences and therefore is
unique and can change frequently, there will exist differences among the
semantic networks of individuals. For example, since you have been
reading the former section, you should have an idea what the meaning of
the term Porphyrian tree is. But do you think that the last person who
telephoned you, understands its meaning? Hence, codes are an important
constituent of a communication model, and it must be assumed that the
codes of sender and addressee can differ. For this reason Eco (1976: 141;
1984: 5) explicitly includes codes in his communication model:
sender

a

-* coded l4 channel

-* message as

message

'1
codes

1

-* addressee - interpreted
message as

conten4t
+expression
-* codes
context,

circumstance

Figure 3.6. A model of communication (cf. Eco 1976: 141).7,8

The communication process depicted in figure 3.6 can be described as
follows. In order to create a message (to communicate) the sender uses a
code. According to the model, in a subsequent step a communication
channel is used to transmit the message. However, a critical remark has
to be made. A more precise description of this step would refer to

signals, since signals are used to convey the message; signals are
transmitted and the addressee, before realizing what message is being

sent, has to decide that these signals are conveying a certain meaning,
i.e., the addressee has to conceive these signals as sign-vehicles (as
expressions). As an example, imagine a radio emitting all kinds of
signals. A person who is in the room in which the radio is situated does

7Eco prefers to speak of the 'interpreted text as content' (instead of 'message') because
"...what one usually calls a 'message' is rather a text..." (1976: 141). However, for
those readers who are not familiar with the semiotic reasons that underly this claim,
this might seem a questionable assertion. In order to avoid this problem, which is not
relevant for the problem at hand, we prefer to speak of 'the interpreted message as
content'.
8Besides codes, Eco also mentions subcodes. We did not include subcodes in figure 3.6
because subcodes are related to the so-called 'overcoding', which is a topic outside the
scope of this study.
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not pay close attention to the signals because they seem to be a random
variety of buzzing sounds, i.e., the signals do not mean anything to this
person. But suddenly the person realizes that some of the sounds occur at
regular intervals that are characteristic for morse signals, i.e., our person

realizes that between all the noise he hears, there are signals that convey a
message.
In order to identify signals as sign-vehicles, as the person in our example
does, a so-called meta-code is required (Eco 1976). In figure 3.6 the
meta-code is not mentioned. Yet, a meta-code should be included. The
conclusion that a meta-code has to be used to identify signals as sigrlvehicles, has consequences for the component'message as expression'in
figure 3.6. The meaning of this component should be read as opposed to
message as signals'. Eco wants to make clear that the message is
conceived by the addressee as a message and not as just a bunch of
Signals, which means that the addressee has to apply a meta-code. In
order to circumvent this kind of implicit reasoning, we include a metacode in the model and prefer to speak of 'signals as sign-vehicles',
'signals as messages', or 'signals as expressions' (instead of 'message as

expression').

In figure 3.7 the required changes have been implemented. We also
removed the arrow linking 'sender' and 'coded message' because the
meaning of this arrow is unclear.9 Contrary to figure 3.6, this figure
explicitly shows that the addressee receives signals requiring the
application of a meta-code before it is decided that they conveya
message. Subsequently, the meaning of the message (expression) is
determined by means of a semantic code. Which specific semantic code is
applied to establish the meaning of the message is affected by
circumstantial and contextual selections. However, contextual and
circumstantial selections not only have to be made by the addressee, the
sender has to make these selections as well. So, depending on the
specific context and circumstances, a sender chooses a specific code.
Therefore, the influence of context and circumstance on the selection of
codes by the sender has to be represented in figure 3.7. The
communication model developed by Eco in which the possibility of the
possession of different codes by sender and addressee is postulated, can
be seen as a significant extension to the communication model developed

9Eco himself seems to experience some difficulties regarding the model represented as
figure 3.6 because in a later publication (1984), although using the same components,
he changes the relationships between the components at the right hand side of
'message as expression'.
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by Shannon and Weaver (1949). But we have to ask ourselves in what
respect the model can be used for our purposes.

\1 7/ /

sender

\

coded * channel-*

addressee

message

codes

signals as message interpreted message
as content
4 (expression)

meta

codes

code

context,
circumstance

context,
circumstance

Figure 3.7. A revised communication model

One of the goals of this chapter is to elaborate on the notion of shared
meaning. In section 3.1 we described two approaches to meaning, and
we concluded that shared meaning presupposes communication.
However, the model depicted in figure 3.7 seems to lack several
important characteristics with regard to shared meaning. We can illustrate
this point by the problem finding process. Imagine a team designed to
identify the major problems a company faces. Most probably, the
economist who is a member of the team will frame the problems in
economic terms, while the sociologist will couch the description of the
problem in sociological jargon since, as Ackoff remarked, the problems
that we find "...depend on the concepts and ideas we use and how we
use them to organize our perception of the world." (quoted in Sims 1979:
913). Hence, to create shared meaning, to create a shared understanding
of the problem situation, the economist and sociologist will have to
discuss their respective descriptions of reality (see also section 1.2.1).
Discussion presumes the confrontation and comparison of (different)
beliefs, 9pinions and convictions by the participants involved in a
communication process, which implies that discussion is a particular kind
of communication. To be more precise therefore, we argue that shared
meaning presupposes discussion.
Consequently, the usefulness of the communication model presented in
figure 3.7 is restricted, as it is a general model of communication while
discussion is a specific kind of communication. Hence, a conceptual
model of a discussion process is required. From what has been written in
this chapter, several requirements a model of discussion has to satisfy can
be deduced:
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1) as discussion is a kind of communication, the model should account

for the elements of the general communication model presented in figure
37
2) the different views on reality held by the participants in a discussion

should be accounted for. The beliefs, opinions and convictions regarding
the problem situation (in other words, the mental models of the
participants) have to be represented in the model;
3) as discussion implies the exchange of ideas, the confrontation and
comparison of the views on reality by the respective participants must be
considered by the model.

A model that satisfies these criteria almost completely can be found in the
work of Stachowiak (1973, 1983). The structure of his discussion model
is represented in figure 3.8. The concepts placed in the various boxes are
couched in the terminology used in this chapter. 10 Figure 3.8 is read as
follows. R is the part of reality that is perceived by the participants. In a
material sense, R comprises those signals originating in the environment
E that are considered to be sign-vehicles, on which basis, with the use of
codes, an internal or mental model ml(R) is constructed by participant 1
(cf. Vennix 1990: 17). Next, the mental model is verbalized thereby
becoming explicitly expressed (el(ml(R))), and is communicated to participant 2 who decodes the message (d (el(ml(R)))). Participant 2 himself
also has a mental model regarding R (m2(R)) which is compared to the
decoded message representing the mental model of participant 1. The
comparison results in a mental model m;(R) which is subsequently stored
in memory (arrow 5) or is expressed as e2(rn2(R)) (arrow 5'). This
expression in turn is decoded by participant 1 who then compares it with
his own mental model which may or may not be
changed (rnl(R)), and
that is stored in memory (arrow 7) or expressed and communicated to

participant 2 (el(ml(R)) or better
el(ml(R))).
This model conceptualizes most of the important characteristics of a
communication process between decisionmakers, each having their own
definition of a problem situation, who are trying to arrive at a shared
definition, (shared meaning) of the problem situation. For instance,
many signals originate in the environment E, some of which (R) are
ioSince Stachowiak also applies a semiotic/semantic approach to the discussion
process, the translation is one-to-one, that is, unambiguous.
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interpreted by participants who have to apply codes; the model represents
the possibility of different interpretations and different definitions of the
situation; the model does not assume that the participants interpret the
same signals, nor does it presuppose the application of identical codes.
Moreover, as the communication of a message also implies the use of
codes, both by the sender and the addressee, an additional source for
miscommunication is represented as well as the source for the iterative
nature of a discussion process between people having different
perspectives on a situation; as participants in a GDM process on messy
problems, due to their different backgrounds, probably use different
codes, a mutual adjustment of codes is necessary in order to arrive at
shared meaning, which implies that discussion, in most cases, is of an
iterative nature.

A
7 -h

3

el(m 1(R))

I- d2(el(ml(R))) B

w*

7'
A

m R)

3

E

1
7

2

4»·

41

FrI
LJ

2
m 1(R,

E dl(e2(m*2(R))) ...

6

.Ii,- 5
eim' R))) 5'

¥
Figure 3.8. A model of discussion involving two participants (cf.
Stachowiak 1973: 223).

Although the model represents importants characteristics of the problem
definition phase of a GDM process on messy problems, one should

realize that it does not give any clues concerning the determinants of the
choice of codes. From figure 3.7 we learned that contextual and
circumstantial conditions affect this choice, but a deeper understanding of
the factors affecting the choice of a particular code can be gained by
analyzing some additional semiotic literature. In section 3.4 these
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processes will be discussed in more detail. It should also be noted that
Stachowiak does not go into much detail as to how the participants
compare their own mental models with the decoded expression of the
mental model of their co-participants. As this comparison lS important for
the emergence of shared meaning, it requires an extensive discussion as
well. This discussion will be given in section 3.3.

3.3. Shared meaning

Decision makers working in a group who try to arrive at a shared
definition of a problem situation, have to discuss their respective mental
models. In other words, each decision maker has to compare his or her
own model of reality with the models of the other participants attending
the GDM process. Hence, shared meaning presupposes the comparison

of mental models,11 or,

as meaning can be represented by semantic
networks, we might also argue that shared meaning implies shared
semantic networks. This, however, is a rather abstract definition of
shared meaning, and a definition couched in more operational terms is
required. Unfortunately, the literature on GDSS, or, more generally, the
literature on organizational and managerial topics, is of not much help
because semiotically inspired discussions of (shared) meaning are
scarce.12 When shared meaning or shared definitions of problem
situations are discussed, reference is made to concepts such as mental
model, cause maps, or cognitive maps (cf. Eden et al. 1983, Ford and
Hegarty 1984, Hall 1984, Weick and Bougon 1986, Huff 1990, and
Vennix 1990), but the theoretical underpinnings of these concepts remain
unclear. In this section therefore, We will try to elaborate a definition of
shared meaning that is (1) couched in more operational terms and (b)

11

The Concept 'mental model' is used in the meaning that it has received in the
organization sciences. One should note, however, that the concept is also used in
cognitive psychology (e.g. Johnson-Laird 1983, Gentner and Stevens 1983, Garnham
1987). In this discipline it seems to be less well defined (cf. Garnham 1987: 152;
Gardner 1985: 368). We therefore will not try to compare both concepts, but will only
use it in the meaning of a set of interrelated concepts. It should however be remarked
that the concept of the mental model as it is applied in the influential study of
Johnson-Laird (1983), is based on the dictionary approach (cf. Johnson-Laird 1983:
221ff.), and as such it differs fundamentally from the approach advocated in this study.
12For an example of the application of semiotic insights to the study of organizational
phenomena see e.g. Barley 1983, Barley et al. 1988 and Fiol 1990. However, the
approach taken in this study differs significantly.
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based on the theoretical analyses concerning (shared) meaning given in
the former sections.
The elaboration of this definition may be regarded as a first step towards
the development of a measure of shared meaning. This measure can, in a
subsequent step, be used to empirically establish the succesfulness of
various GDSSs in facilitating shared meaning, which will be discussed in
more detail in chapter 5.

3.3.1.

Cognitive maps as semantic networks

In the organization literature the concept of the cognitive map is used in
relation with the attribution of meaning to situations. Weick and Bougon,
for example, define a cognitive map as follows: "A cognitive map
consists of the concepts and relations a participant uses to understand
organizational situations." (Weick and Bougon 1986: 106). One might
raise the question in what respect this notion differs from the notion of
the semantic network elaborated in section 3.1.
At first sight, a striking resemblance between semantic networks and
cognitive maps seems to exist: a semantic network is a network of interrelated sememes, while a cpgnitive map is as a network of interrelated
concepts. Since from a semlotic persppctive concepts can be regarded as
sememes, it seems possible to conceive a cognitive map as a semantic
network, which would imply that we do not have to introduce a new
terminology for the purpose at hand, but can use existent jargon.
Yet, the conclusion that cognitive maps can be regarded as semantic
networks should be scrutinized carefully. Two problems seem to exist.
First, a semantic network is, in principle, infinite. This characteristic is
not addressed by the proponents of cognitive maps, who seem to
conceive cognitive maps as finite. However, this discrepancy between
semantic networks and cognitive maps can be solved when it is
remembered that people use a finite part of their semantic network to
determine the meaning of an expression: stereotypes, default values etc.
function as such piecemeal chunks of the semantic network (see section
3.1.2.2). If individuals did not act in this way, they would never be able
to determine the meaning ofjust a single expression because it would take
them forever, since infinity implies a never-ending process. Hence,
cognitive maps, as finite semantic networks, are in accordance with the
practice of interpretation.
Second, a semantic network is constructed on sememes and their
properties, the latter themselves being sememes that may serve as a
starting point for the construction of new sign-functions, thereby creating
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a network of oppositions. As the meaning of

a concept depends on the
properties that are considered (i.e., properties that constitute the semantic
network), it is important to know on which properties of the concepts the
relations between concepts are based. Yet, with the exception of Eden et
al. (1983), the conception of concepts as a set of properties seems to go
unnoticed; with the exception of Eden et al., properties are not explicitly
taken into account by the proponents of cognitive maps. However, this
problem can be solved as well: although the importance of properties is
not recognized explicitly, implicitly they have to be considered because
relationships between entities are always based on the properties of the
entities, i.e., concepts.
Therefore, it can be concluded that there exists no fundamental difference
between cognitive maps, as defined by Weick and Bougon, and semantic
networks as elaborated in the previous sections. From a theoretical
perspective, however, the notion of the semantic network is the more
sophisticated one. In other words, the notion of the cognitive map as
defined by Weick and Bougon is compatible, but not identical with
semantic networks. Yet, in order to avoid the introduction of new
terminology, we will use the labels cognitive map and semantic network
interchangeably. It should, however, be kept in mind that the concept of
the cognitive map, as it is used in this study, denotes a semantic network,
which means that it possesses a denotation that it does not have in the
study of Weick and Bougon.
A final remark should be made. It concerns a specific type of cognitive
map, namely the cause map. A cause map consists of concepts that are
causally related (Weick and Bougon 1986: 106-107); it is argued that
people use only those concepts that are regarded as causally related. 13
This means that causality functions as a selection mechanism in the
construction of the cause map, which is to say that, semiotically
speaking, causality guides the process of semiosis (and restricts unlimited
semiosis).14A cause map is a cognitive map whose construction is guided
by the notion of causality. Therefore, the analysis of cognitive maps as
semantic networks equally applies to cause maps.

13The Concept of causality is used in a rather loose way by Weick and Bougon. They
do not give an explicit definition of causality, nor is a discussion of the intricacies of
the concept offered (see also section 2.2.2.1). Therefore, their description of correlation
and causality as epistemological primitives is open to questions.
14AS epistemological concerns fall outside the scope of this study, we will not discuss
causality in relation to semiosis in more detail. It remains, however, a question for

future research.
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3.3.2.

Essential elements

of semantic networks

Not explicitly taking into account the properties of concepts poses
difficulties with regard to shared meaning. Since meaning is related to
semantic networks, shared meaning is related to shared semantic
networks, i.e., some kind of measure of similarity between the subjective
cognitive maps is needed to establish the resemblance between these
maps. As a cognitive map consists of concepts and relationships, the
measure must be based on concepts and relations.
However, a concept should be regarded as a bundle of properties, of
which some are actualized and other properties are narcotized. This
implies that, although concept X is used by two individuals, one cannot
be certain whether the meaning of X is identical if the actualized properties are unknown. In other words, two persons discussing a topic using
the 'same' concepts, may not attribute the same meaning to the concepts.
For example, participants Pi and Pj are using concept X in a discussion.
Pi actualizes three properties, while Pj actualizes only two, which means
that they are in fact using different concepts. We can extend the example a
little further. The recognition that different concepts are used depends in
this example on the number of properties. But we ought to distinguish
between several alternatives. Suppose that the properties used by Pi to
describe concept X are the properties a, b, and c. Depending on the
properties actualized by Pj, we can distinguish the following alternatives:
(1) common subsets: Pj actualizes properties a or b or c;
(2) disjunctive subsets: Pj actualizes properties d and e;
(3) conjunctive subsets: Pj actualizes one of the properties a, b or c in
addition to property d.

In this example, attention focusses on the properties of concepts. In
cognitive maps as semantic networks, however, not only the properties
of concepts are relevant, but also their relationships. Therefore, a proper
understanding of shared meaning requires a more fundamental approach.
In order to establish shared meaning as some kind of similarity between
cognitive maps, we must take concepts, properties, and relations into
account. As a first attempt, we might say that two persons attach the same
meaning to a situation if their respective cognitive maps are identical.
Stated differently, problems with regard to shared meaning occur if the
cognitive maps are not identical.
Before we will analyze this topic in more detail, another distinction has to
be introduced which is related to the contextual and circumstantial
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conditions that affect the (de-)coding processes (see figure 3.6).15 Both
types of conditions give rise to a distinction between essential and
accidental concepts, properties, or relations. Imagine two persons
discussing organizations. When asked what they mean by organization,
they both answer that it implies the involvement of two or more persons
as well as a formal expectation structure. In the following of the interview, one of them tells the interviewer that this definition is the most
general that she can think of, but that more specific definitions can be
given, namely definitions that not only imply the properties just described, but some additional ones as well. On the question why she did
not name these properties when asked to define organization, she replies
that they were talking about organizations in general, and that she
therefore thought that the interviewer had referred to this general notion
of organization. She does not hesitate to admit, however, that other
properties such as culture or mission can be distinguished. If their
discussion would have centered around organizational goals, and the
interviewer had interfered, she probably would have included goals as a
property. Also, if they had been discussing the future of organizations,
she would have named shared meaning as one of the properties when
asked what she meant by organization.
This example shows that the context of the discussion, or perhaps it is
better to speak of the theme of the discussion, affects the actualization of
properties of a concept. Given a particular theme, some of the properties
are considered to be essential whereas others are accidental (cf. Eco 1979:
227). For example, when discussing organizations in relation with future
developments, three essential properties are distinguished. In contrast,
when discussing contemporary organizations, shared meaning is not
considered to be essential.

The reader will have recognized that the distinction between essential and
accidental properties reflects a characteristic of the encyclopedia
approach, namely, the meaning of a concept is fluid; depending on the
context of the discussion, certain properties of the concept organization
are considered to be essential while others are not. Hence, the meaning of
15Contextual selections imply that the coding is affected by sememes/concepts that are
conventionally related to the concept under study. Circumstantial selections imply that
the coding of a message is affected by the external conditions of the utterance (cf. Eco
1979: 19; see also section 3.1.2.1). As we would have to describe the circumstances
by which the coding is affected (this is after all a text), we will in the following only
use contextual selections in our examples because it is more convenient, i.e., the
examples do not have to include a description of circumstances that affect the coding.
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a concept is contingent upon the context (as well as the circumstances). In
the section 3.4 we will extend this assertion. It will be argued that the
theme of a discussion affects the nature (essential or accidental) of the
concepts, properties, and relationships that are used to describe situations. So, we will develop a framework that can be applied to cognitive
maps as means for the interpretation of situations. This framework will
facilitate the solving of some of the problems that are related to shared
meaning, or, in the present context, similar cognitive maps.

3.3.3.

Concepts

The central issue of section 3.3 is shared meaning. As a first attempt to
define shared meaning, we wrote in the previous section that shared
meaning presupposes identical cognitive maps. However, it can be
questioned whether a total identity between cognitive maps frequently
occurs. On the one hand, one might argue that it is a rather unlikely
situation, since cognitive maps as semantic networks are based on the
subjective experiences of the individual. On the other hand, however, one
might object that although it must be admitted that subjective experiences
form the foundation of cognitive maps, people use stereotypes, which
means, for example, that persons having more or less shared experiences, (e.g. because they worked together for the last eight years) will
actualize identical cognitive maps to interpret situations. After all, it
cannot be denied that shared meaning or shared understanding can
exist. 16 Nevertheless, we have to acknowledge that differences between
the cognitive maps of individuals can exist, and therefore we have to
revise our initial statement on shared meaning. Shared meaning will exist
if the cognitive maps are identical. Yet, identical cognitive maps are
unlikely, and therefore the problem that has to be dealt with is whether
shared meaning is possible if cognitive maps differ. The question then
becomes (1) what kind of differences can exist between cognitive maps
(as semantic networks), and (2) do these differences pose problems with
regard to the creation of shared meaning?

leIhis is of course an assumption, and it is meant in the most general sense. That is,
although we do admit that in particular instances shared meaning between, say, John
and Rose does not have to exist, the statement should not be read in this specific way.
It should be interpreted on the level of the philosophy of science. At this level, denial
of the assumption would open the door to solipsism, a position that we reject.
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In order to answer these questions, We take a discussion process as
depicted by figure 3.8 as our starting point. The cognitive maps of the
two individuals, who are discussing the problem situation, are called Mi
and Mi, respectively. As a cognitive map is a set of concepts, properties,
and relationships, Mi and Mj can be considered to be subsets of the set
Mtot, which includes the union of concepts, properties, and relationships
used in the respective maps. In turn, Mi and Mj both contain three
different subsets containing concepts, properties, and relations, respectively.

For explanatory reasons let us concentrate on the subsets of concepts Mic
assume that shared meaning only depends on the concepts
and Mic, and comprehensive analysis will be given
later), i.e., in the
used (a more
following example we do not take properties and relations into account,
but only the concepts as 'labels' (we are not interested in the properties
that are actualized to define their meaning). As a preliminary conclusion,
it can be argued that shared meaning cannot exist if Mic and Mjc are
disjunctive subsets (of Mtotc), that is, they do not have elements in
common, e.g., Mic comprises the elements a, b, and c, whereas Mjc
contains the elements d and e. Shared meaning implies some kind of
overlap between the subsets. The possible combinations were already
described in section 3.3.2:
(1) disjunctive subsets:
Mic = {a, b, c}; Mjc = {d, e}; Mtotc = {a, b, c, d, e).
subsets:
common
(2)
Mic = {a, b, c} ; Mjc = {a, b } ; Mtotc = {a, b, c} .
(3) conjunctive subsets:

Mic = {a, b, c}; Mjc = {c, d}; Mtotc = {a, b, c, d}.

While shared meaning does not exist if Mic and Mjc are disjunctive
subsets, it can exists if Mjc is a common subset of Mic, or if Mjc and Mic
are conjunctive subsets because in both instances an overlap between the
subsets exists. The third alternative is most interesting because it raises
the question whether it is possible to speak of shared meaning if Mic and

Mjc have some (but not all) elements in common. In order to gain an
understanding of the problems involved we are in need of a new notation,
which is introduced in figure 3.9. This figure represents the disjunctive
(1), common (2), and conjunctive subsets (3).17

17The notation was originally developed by Rescher and Parks (1973) to deal with
problems in modal logic, a branch of logic that is related to extensional semantics.
Eco (1981, 1989) applied the notation in the realm of the intensional semantics of
(written) texts (cf. Eco 1976: 59-73). With only minor changes to account for the use
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Mic
a
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---------

b

-----

Mic

d

---------,

e

C
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a

a

b

b

C

(1) Disjunctive

Mi':

(2) Common

Mic

a

c

bd
C

(3) Conjunctive

Figure 3.9. Representation of cognitive maps Mic and MJc
Figure 3.9 (3) represents the cognitive maps of two individuals Pi and Pi.
The cognitive map of the former contains three concepts (a, b, c) whife
the cognitive map of the latter contains the concepts c and d. At first
sight, it seems that shared meaning cannot be accomplished since the
concepts a, b, and d are particular concepts, used by only one of the
participants, that is, these concepts are not shared. Suppose, however,
that after some discussion between the participants, Pj declares that he
can imagine the relevance of concepts a and b used by Pi, while Pi
comments that she understands the use of concept d by Pj. So, after some
discussing, it is concluded that no fundamental differences between the
cognitive maps exist. Accordingly, based on the individual maps, it is
possible to construct a common or shared map that contains the elements
a, b, c, and d. A possible reason for the accomodation can be the fact that
Pj lacks the knowledge to describe the situation by means of concepts a
and b, and the arguments made by Pi seem reasonable to him;
consequently, he does not object to the inclusion of concepts a and b in
the common map. It is also possible that Pi did not think of concept d to
describe the situation. Yet, after discussing the situation with Pj, she
admits that the description of the situation requires concept d. In contrast
with the former possibility, a lack of knowledge is not implied by this
of a different number of concepts included in two or more cognitive maps (a problem
that does not occur in written texts), we will apply Eco's notation to the intensional
semantics

of cognitive maps.
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alternative. Hence, agreement on a shared model consisting of the
concepts a, b, c, and d is reached. Using the symbol '0' to denote the
indifference of a participant with regard to a concept, we can represent
figure 3.9 (3) after discussion as is shown in figure 3.10 (a).
However, a discussion can be imagined in which Pi argues against
concept d that is used by Pj to describe the situation. Pi makes a
convincing argument, and Pj agrees. Figure 3.10 (b) depicts the resulting
cognitive maps.
Mic

Mic

a
---------

d

---------

Ob

Oa
---------

b

---------

C

Mic

a

---------

b
---

MiC

Oa

---------

C

Ob
-----

C

C

---------

-d------(a)

------

(b)

Figure 3.10. Representation of cognitive maps after discussion

In both instances depicted by figure 3.10, the cognitive maps consists of
the same concepts: Mic = Mjc = Mtotc· But suppose that while Pi is
arguing against concept d, Pj is claiming that the problem situation should
definitely be described by concept d. Here we have a problem, Pj arguing
that it is essential to describe the situation by means of concept d, and Pi
arguing that it is essential that the problem situation is not described by
concept d. Hence, Mic is not identical with Mjc. This means that a conflict
exists between Pi and Pj with regard to the exclusion respectively
inclusion of concept d.
As we have added a new criterion, namely the nature of the concepts
(essential or accidental), we have to include additional symbols in our
notation. Essential concepts will be placed between parentheses '( )',
while the possibility that it is essential that a concept is not included is
expressed by an additional '-'. Accordingly, the present example is
expressed by figure 3.11.
In contrast with the situations depicted by figure 3.10, figure 3.11
represents a situation in which Mic is not identical with Mjc. The
respective cognitive maps differ, thereby creating a problem with respect
to shared meaning. Although the cognitive maps represented in figure
3.10 differed, it seemed possible to create a shared map. Yet, in figure
3.11 a shared map containing all elements of Mtotc cannot be created, and
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consequently we have to ask whether it is possible to speak of shared
meaning.

Mic

Mic

a

Oa

b

Ob

-------

-------

----

C

---

C

-

35 -

(- d)-

Figure 3.11. Representation of cognitive maps including essential
concepts

One might argue that since meaning depends on cognitive maps, different
cognitive maps will lead to different interpretations. But imagine two
cognitive maps, each consisting of ten essential concepts of which nine
are in common. Many of the phenomena taking place in the problem
situation will be identically interpreted (for explanatory reasons it is still
assumed that meaning only depends on the concepts as labels). Purists
may argue that for shared understanding a total identity has to exist.
Others may argue that in the situation described, in which 90% of the
concepts are shared, it is possible to speak of shared meaning, though not
of identical meaning (which presupposes 100% identity). Those who are
willing to accept the latter argument are confronted with the follow-up
question whether they think that shared meaning exists at a percentage of

85,80,75 etc.
A way out of this problem is to reply that an overlap of 80% implies a
higher degree of shared meaning than a similarity of 40%, i.e., the
question and its answer are (re-)framed in ordinal terms, and it is
assumed that for shared meaning a degree of similarity has to exists
which lies in the range between 1 and 100%.
By framing the problem of shared meaning in ordinal terms (more/less) it
becomes apparent that in fact two questions are intertwined. The first
question concerns the (operational) nature of shared meaning, and it
simply asks 'what is shared meaning?'. This question might be answered
by stating that shared meaning is the degree of similarity between
cognitive maps. The second question concerns a basic assumption of this
study, namely, shared meaning is a necessary prerequisite for organized
action directed towards messy problems. Let us imagine that this
assumption is tested, and a relation between shared meaning and
organized action is established. In a further step, it is hypothesized that a
similarity of 80% is more likely to result in organized action than a
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similarity of 20%.18 This hypothesis is tested, and it is concluded that a
similarity of 80% always results in organized action, while a similarity of
20% results in organized action in only 5 out of 100 cases. This kind of
research has important consequences for the design of GDSSs. It might
for instance be argued that a GDSS session should continue until a
similarity of 80% is reached. However, for our present purposes it is not
necessary to analyze the second question in more detail. As our present
objective is to elaborate a definition of shared meaning, we do not have to
discuss the required level of similarity because, in the present context, we
are not concerned with the analysis of the effectivity of a GDSS as a
means to support the occurrence of organized action, which is the subject
of the second question. Yet, in chapter 5 we will return to this question.
The analysis of cognitive maps and shared meaning sofar has been
directed at a clarification of the problems involved. In a later section of
this chapter, the identified problems will be used to evaluate some of the
approaches to cognitive maps found in the literature. For the moment,
however, we will devote our attention to properties that define the
concepts.

3.3.4. Properties
Concepts can be regarded as the building blocks of cognitive maps, and
after having discussed them, one might be inclined to think that we now
ought to direct our attention to the other constituent of a cognitive map,
that is, relationships between the concepts. However, this would be a
mistake. Before discussing the relations between concepts, we have to
study the notion of a concept in more detail.
In section 3.3.3, we regarded concepts as labels. But we already know
from our description of semantic networks that concepts should be
conceived as bundles of properties. So, a label as such does not establish
the meaning of a concept; a concept is defined by its constitutive
properties (which in a semantic network are represented by semantic
markers). The implication of conceiving concepts as labels is that
although two persons who seem to use the 'same' concept, can attach
two different meanings to the 'word', which means that, de facto, they
are applying two different concepts. This recognition has some
consequences for the analysis given in section 3.3.3.

18 rom an evolutionary perspective, a similarity of 100% might be rather dangerous to
the organizational viability in the long run; see Beer 1981: 57-62.
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In order to explain these consequences, we have to start again with the
situation depicted by figure 3.8. A simple example may help to deepen
our understanding. When Pi and Pj are asked what they think are the
biggest problems their company faces, they give two different answers,
which are represented by figure 3.12.

Mic

Mic

marketing
---

sales
---------

production

production
---------

-------

quality
----

Figure 3.12. Representations of cognitive maps.
Pi defines the problem situation as one in which three problems require
attention, namely, a production, a quality, and a marketing problem. Pj
claims that the problem situation should be described as a major sales ana
production problem. The next day Pi and Pj are asked to become
members of a team concerned with problem definition. During one of
their meetings, Pi and Pj are discussing the market situation. Pi does not
quite understand what Pj means when he is talking about "sales
problems", and she asks him what he means by it. Pj describes what he
thinks are the main characteristics of a sales problem. After listening to
Pj, Pi decides that what she calls a marketing problem: Pi calls a sales
problem. Hence, de facto, no fundamental differences exist between their
cognitive maps. She therefore suggests that Pj also uses the label
'marketing problem' when he is speaking of what he used to call a 'sales
problem'. Consequently, the cognitive maps can be depicted as in figure
3.13 (a).

Suppose, however, that Pi decides that the sales problem described by Pj
is part of what she calls the marketing problem. Giving it some further
thought, she decides that a distinction should be made between an
operational marketing problem (which is called 'sales problem' by Pi)
and a strategic marketing problem. She discusses this distinction with Pj
who agrees with using the label operational marketing instead of sales,
but who also remarks that he does not quite understand what strategic
marketing implies. The corresponding maps are represented in figure
3.13 (b) ('om' and 'sm' stands for 'operational marketing' and strategic

marketing, respectively).
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Figure 3.13. Representations of cognitive maps after discussion.
The discussion portrayed in the example centered around the properties
that are used by the participants to describe the meaning of the concepts.
In the discussion the defining properties (the semantic markers) are made
explicit. Accordingly, it can be argued that during a discussion the
meaning of a concept is made more explicit, causing a shift from the
concept as label towards the concept as a bundle of properties. We can
also say that before discussion (or in the very early stages of a discussion) concepts are used as labels, but as the discussion proceeds the
concept as a bundle of properties becomes more and more apparent.
A final step that has to be made concerns the question in what respect

concepts can be said to differ fundamentally. Not surprisingly, the
problem can be tackled by means of the tools that have been developed in
the foregoing section in which a similar problem at the level of labels was
encountered. In figure 3.14 a number of possible differences between
cognitive maps is represented. The parentheses denote that a property (F,
G, H) is considered to be essential; a '+' and '-' stand for the presence
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and absence of the property as a defining characteristic, respectively.
Concept a is defined as possessing the essential properties F and G.19
From our previous analysis of cognitive maps on the 'label level' we
know that fundamental differences depend on differences regarding the
presence or absence of essential elements, i.e., properties. Accordingly,
it can be concluded that concept a differs fundamentally from concepts c
and d, while it does not differ essentially from concepts b and e. A
particular case is represented by concept f. A fundamental difference
between concepts a and f only exist if Pi decides that concept a definitely
cannot be described by means of property H, i.e., concept a is decribed
as { (+) (+) (-) }.

Mic F

G

a (+) (+)

---------

MicF G H
b (+0 ---------,

f_(_+1(9._
d_ /-1(-1 -_
e 0 0

f - 63 (-0 - I,
Figure 3.14. Essential and accidental properties

3.3.5. Relations
Cognitive maps consist of concepts and relationships among the
concepts. Since concepts should be conceived as bundles of properties,
the relations holding among them are, in fact, relations existing among

the defining properties of the concepts. Ignoring this basis of the relations
has serious consequences for shared meaning as can be illustrated by the
following example.
Imagine two persons, Pi and Pj, who are both part of a problem finding
team of a multinational in the electronics industry. They agree that the
environment affects the organization. Using the notation developed in the
former section, their cognitive maps are presented in figure 3.15 (a), in

19Since the properties themselves can be considered to possess defining characteristics,
it is assumed that their defining characteristics form disjunctive subsets because
otherwise the present analysis could not be made without considerable complications.
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which the '+' represents the presence of
environment and organization.
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Figure 3.15. Representations of relations

During

a

following discussion, Pi comments that environment and

organization are rather general terms that require a further specification.
Pj agrees, and it is decided that with regard to the environment two
eiements are important, namely market conditions and information
technology,. The concept of organization is regarded as having two
defining characteristics, namely positions and discretionary powers. After
having specified both concepts, it becomes apparent that the relation that
Pi and Pj assume between organization and environment is based on
different defining characteristics. Pi argues that changing market
conditions imply that all organization positions that are not directly related
to production need special attention: it should be carefully examined
whether they are necessary. If not, then they should be cut off and
become independent from the multinational.
Pj argues that information technology affects discretionary powers; to
realize the full potential of information technology, it is necessary to
change the distribution of discretionary powers. Thus, although Pi and Pj
agree on the existence of a relation between two concepts, further
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specification reveals the existence of differences between their cognitive
maps. In figure 3.15 (b) the differences are depicted ('MC', 'IT', 'FP'
and 'DP' stand for 'market conditions', 'information technology',
'formal positions' and 'discretionary powers', respectively).
In order to create a shared map, the differences existing between both
individual maps have to be discussed. In general, and analogous to the
former two sections, we can conclude that a shared map can be constructed if no fundamental differences, as indicated by the essential nature
of the relation, exist (an exemplary argument will be given). It is
impossible to construct a shared map if Pi assumes that a certain relation
is essential to describe the situation, while Pj holds the opposite opinion,
that is, Pj thinks it is essential that the specitic relation is not included in
the common map.

An interesting conclusion that can be drawn from our example (one that,
however, is immanent from the beginning of the analysis of shared
cognitive maps) is that a shared map is more easily derived if the
individual maps consist of rather general terms, i.e, agreement is more
easily reached if only a few of the defining properties of the concept are
explicitly expressed. Yet, one may question the usefulness of a shared
map consisting of abstract concepts. Although shared meaning is present
at the rather abstract level, it may be absent at the more concrete level.

Another important finding that emerges from our analysis is the
understanding that the specification of meaning is especially stimulated
when relations are discussed, since discussion involves the analysis of
the defining properties of a concept. We can return to the example to
demonstrate this point. After some discussion, Pj and Pi eventually reach
an agreement. This agreement depends on the following argument.
Information technology facilitates the acquisition of data on all kinds of
environmental phenomena, including those concerning market
conditions. The competitive strength of the company is thereby enhanced.
Yet, to process all these data, and to avoid data overload, knowledgeable
specialists are required. Since these specialists are relatively autonomous,
the command-and-control structure of the company has to be changed,
which means that (1) staff positions become obsolete, and (2) discretionary powers have to be re-allocated at the operational level.
The example shows that the discussion on the relations between the
environment and the organization results in cognitive maps consisting of
more concepts and relations. Not only are market conditions, information
technology, formal positions, and discretionary powers included as
components, but also acquisition of data, data overload, competitive
strength, knowledgeable specialists, and autonomy.
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It follows that a discussion regarding relations has consequences for the
cognitive map as a whole. As such, it differs fundamentally from the
analysis in the former two sections, in which it was assumed that
meaning and shared meaning depend on the number and content of independent concepts. But as was shown in section 3.1, meaning depends on

networks consisting of interrelated elements. Therefore, the assumption
underlying our previous analysis is too simple (we had to postulate it for
explanatory purposes). The analysis presented in this section makes it
clear that shared meaning is related to shared relations, i.e., relations
which constitute networks. Several times it has been remarked that shared
meaning is some kind of similarity between cognitive maps. It is only
now that we can conclude that shared meaning concerns the similarity of
cognitive maps as networks; when studying shared meaning, the relations
of which a cognitive map consists form the unit of analysis, not
independent concepts or properties. Cognitive maps should be compared
to each other on the basis of the relations of which they consist. In
chapter 5.3.2 we will use this insight to explore the possibility of
developing a measure of shared meaning.
3.4.

Interpretation

In section 3.3 the notion of shared meaning, as indicated by a similarity
between cognitive maps, was analyzed. Throughout the analysis, we
used a simple example of two individuals discussing a problem situation.
In some instances the discussion led to a change in cognitive maps, in
others it did not. We might also say that the discussion sometimes led to a
change of interpretations. The interpretation process itself, however, has
not been analyzed carefully, although it underlies the changes in the
cognitive maps. More specifically, the discussion process (at the level of
the group) presupposes. interpretation processes (at the level of the
individual): discussion lS only possible if interpretation of signals is
taking place (see figure 3.7). In this section the interpretation process will
be discussed by taking the problem finding process as a specific example
of a discussion process. The understandings that will be gained
accordingly, will be applied to the discussion process in general as
depicted by figure 3.8.

Imagine a company in which several of the senior managers get the
impression that something is going wrong. A team is formed to clarify
the problems the company is facing. From the analysis given in section
1.1 we already know that strategic problems should be considered to be
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wicked problems, i.e., problems that defy a clear definition (cf. Mason
and Mitroff 1981). In order to clarify the problem mess, it is better to
abstract from the more specific problems in the first phases of the
problem finding process, and to develop a general description regarding
the fundamental nature of the problem situation. Mason and Mitroff
(1981: 24) write in this respect:
"As such, this phase is not very much concerned with a detailed
statement of the problem but rather with choosing an appropriate
macro view of the problem. By "macro" we mean taking a global
holistic view of the problem and not getting bogged down in the
.
details of any single view.

Stated differently, by formulating a general description of the problem
situation, a universe of discourse lS determined that serves as an overall
frame for the interpretation of the situation (cf. Mason and Mitroff 1981:
24). This universe of discourse determines what kind of concepts will be
used to describe the problem situation.20 The creation of a general frame
of reference therefore affects the subsequent phases in which the
problems will be described in more detail. As such, this frame determines
what concepts used to describe the problem situation are essential and
what concepts are accidental. More specifically, depending on the frame it

can be decided whether or not a concept used in a cognitive map is an
essential one. The same holds for properties and relationships. In the
context of a discussion we will refer to the general frame as the general
theme of the discussion. Thus, the theme guides the selection of the
defining characteristics of a problem. It should, however, be realized that
by choosing a specific theme certain characteristics are highlighted while
other are ignored. This implies that the selection of a theme poses a threat
to the comprehensiveness of the cognitive map, the attainment of which is
one of the purposes of a GDSS session. Therefore, special attention
should be given to the selection of a theme. Not only because it provides
an anchor point for discussion, but also because it may threaten the
comprehensiveness of the cognitive map that is created in a GDSS
session.

Ackoff (quoted in Mason and Mitroff 1981: 25) who
discusses problems regarding an elevator service in a building. Framed as an
engineering problem, the important concepts used to describe the situation are poor
service and average waiting time. Framed as a behavioral problem concepts as
impatience and annoyance are used to describe the situation.
2OA splendid example is given by
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In the terminology of the discussion model developed by Stachowiak (see
figure 3.8), we might say that the existence of themes affects the
construction of mental models used by the participants to describe the
situation (ml(R), m (R)). Stated differently, the theme determines which
parts of the semantic network should be actualized in a discussion
process. Thus, coding and decoding processes depend upon the theme of
the discussion. As the theme is formulated by the participants involved in
a discussion, it eventually depends upon their interests, positions,
responsibilities and backgrounds, or, in short, their norms, values and
ideologies (cf. Eco 1984: 191).
Yet, the relation between the coding and decoding processes and the
theme of discussion is two sided: (de-)coding depends on the theme, but
the theme also depends on (de-)coding. This conclusion is easily understood when it is realized that a team only decides what to regard as a
theme after some discussion regarding the problem situation has been
taking place. Also, norms and values are affected by themes, and
consequently, by the application of codes processes. In figure 3.16 the
factors underlying interpretation are represented on the left hand side (the
application of codes is referred to as semantic disclosure). On the right
hand side, the results of the interpretation process are represented, i.e.,
the subjective cognitive maps, discussions, and the shared map (these
elements will be the subject of analysis in the next section). One should
realize that by the inclusion of the semantic disclosure component, the
knowledge that is possessed by an individual is addressed: semantic
disclosure (cf. Eco 1981) implies the actualization of parts of a semantic
network, and as was written in section 3.1.2.1, semantic networks
represent knowledge. Hence, interpretation processes are affected by
ideologies, themes, knowledge, and the individual's capability to apply
various codes.
The left hand side of figure 3.16 represents factors underlying
interpretation processes. As such, it concerns every step in the discussion
model developed by Stachowiak (figure 3.8). Every single step in his
model implies the use of codes, that is, implies interpretation. More
specifically, the first step (depicted by arrows 1 and 4 in figure 3.8)
denotes the interpretation of environmental signals resulting in a mental
model (cognitive map). Second, the expression of the model (arrows 2,
5, and 7) implies the involvement of the codes of language. Third, the expression must be decoded by the fellow-participant (arrows 3 and 6),
who then compares it with his own cognitive map. This comparison has
been discussed in the section 3.3.3 through 3.3.5, and it was shown
(using the example of a discussion) that the nature of the relations among
concepts (as bundles of properties) is crucial with regard to shared
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meaning. Since the interpretation process depicted by the left hand side of
figure 3.16 can be related to every step of Stachowiak's model, it can be
concluded that it may be regarded as an extension to this model; while
Stachowiak's model conceptualizes a communication process, that is, a
group process, the left hand side of figure 3.16 represents an
interpretation process, that is, an process taking place at the level of the

individual.

Ideology
norms/values

Intersubjective/
shared map

4 4

Discussions/

Themes/
Frames

negotiations

4
Semantic Disclosure
codes

..

Cognitive

..

context
circunnstances

maps/mental
models

Figure 3.16. Elements of an interpretation process (cf. Eco 1984: 191).
We want to emphasize that the model of the interpretation process is only
a preliminary model and should be extended. Insights denved in cognitive psychology might be used for this purpose. For example, the
writings of the scholars who have been working on stereotypes, prototypes, default values, or schemata (see section 3.1.2.2) might provide
valuable insights. Also, Tversky's and Kahneman's risky prospect
theory (Tversky and Kahneman 1981), which addresses effects of the
framing of problems on the choice of a decision, as well as Simon's
work related to bounded rationality (Simon 1983, 1985) might offer
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valuable insights that can be used to develop a more comprehensive
understanding of interpretation processes.
3.5.

Evaluation and comparison

After having discussed meaning and shared meaning as represented by
cognitive maps of the individual and the collective in the foregoing
sections, we are in a position to compare our conceptualizations of
cognitive maps and (shared) meaning with the conceptualizations that can
be found in the literature. Our purpose is twofold. On the one hand, a
comparison can reveal similarities and differences that may be used to
refine the conceptualizations given in this study. On the other hand,
comparing the elaborated conceptualizations with existing conceptualizations may provide some clues as to how to solve the problems that
we have encountered but were unable to Solve satisfactorily, namely, the
level of generality and the degree of similarity between cognitive maps as
networks (see section 3.3.3 through 3.3.5).
Following Weick and Bougon (1986: 111), we will distinguish three
different approaches to cognitive maps that will be described in section
3.5.2. In section 3.5.1 we will direct our attention to the model of
organizing posited by Weick (1979), because two of the three approaches
to cognitive maps are based on this model.

3.5.1.

Weick's organizing model

Weick discusses shared meaning in the context of the origin of organized
action (Weick 1979: 9Off.) Following Allport (1962), it is argued that
only a minimum of shared meaning is required for organized action; since
organizing is based on exchange relationships, the only requirement that
has to be met is a shared understanding regarding the nature of the
exchange and the rules that govern the exchange (cf. Donellon et al.
1986: 44). Hence, meaning should be regarded as an output of the
organizing process. Accordingly, it is claimed that meaning is "retrospective" since:

"Actions occur for any of several reasons, and only when the
actions are completed is it possible for a person to review them
and know what decision was made or what intention was
present." (Weick 1979: 92).
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For a proper understanding of this assertion, we have to analyze Weick's
organizing model in more detail. According to this model, organizing
processes result from the flow of experience in which people are
engaged. Within this flow frequent changes occur. Some changes attract
the attention of people, who try to make sense of them, that is, who try to
remove equivocalities resulting from these ecological (environmental)
changes. Meaning emerges when the equivocalities that an actor faces are
removed by organizing processes, which implies that the organizing
process as depicted by Weick is primarily a process directed at the removal of equivocality. Three processes are important, namely, enactment,
selection, and retention. These processes are described by Weick as
follows (see figure 3.17):

"When differences occur in the stream of experience, the actor
may take some action to isolate those changes for closer attention.
That action of bracketing is one form of enactment. The other
form occurs when the actor does something that produces an
ecological change, which change then constrains what he does
next, which in turn produces a further ecological change, and so
on. [...] Selection involves the imposition of various structures
on enacted equivocal displays in an attempt to reduce their
equivocality. These imposed structures are often in the form of
cause maps that contain interconnected variables, these maps
being built up out of past experiences. [...] ...selection processes
involved in organizing select schemes of interpretations and
specific interpretations. [...] Retention involves relatively straightforward storage of the products of successful sense-making,
products that we call enacted environments. An enacted environment is a punctuated and connected summary of a previous
equivocal display."(Weick 1979: 130-31)
ecological

.

selection

enactment

-Al. retention

change

4

1

4

Figure 3.17. The organizing process (Weick 1979: 132)

The organizing processes of enactment, selection, and retention involve
people who interact. The so-called double interact is essential in this
respect. It is defined as a contingent response pattern, i.e., patterns in
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which an action by actor A evokes a specific response in actor B, which
is then responded to by actor A (Weick 1979: 89). Double interacts are
assembled into processes of enactment, selection, and retention by means
of so-called assembly rules that should be conceived as procedures or
recipes that people use to establish interlocked behavioral cycles
(processes). In sum, in order to give meaning to a situation, environmental conditions or changes in the stream of experience, double interacts
are assembled into processes of enactment, selection, and retention,
which is to say that meaning is the outcome of the organizing processes.
As the processes of enactment, selection, and retention are aimed at the
interpretation of environmental changes, we may compare it to the description of the interpretation process given in this chapter. For a start, let
us focus on enactment and selection. Enactment largely consists of the
isolation of some portions of the flow of experience for closer attention
(Weick 1979: 149). Enactment should be considered as a 'bracketing
activity' resulting in 'raw material' that functions as inputs to selection.
Selection processes impose certain structures on the equivocal input,
thereby reducing the equivocality. As Weick himself admits (1979: 185),
the difference between enactment and selection is not without problems.
In our opinion, the difficulties arise from the rather metaphorical description of, especially, enactment. However, we think that relating enactment
and selection to meta-codes and semantic codes respectively, may clarify
the problems.
Remember that meta-codes are used to distinguish between signals as
such and signals as sign-vehicles. Semantic codes are applied to determine the meaning of sign-vehicles. Using the semiotic jargon, we can
describe enactment and selection as follows (cf. the quote given above).
People are engaged in a flow of signals, some of which are conceived as
sign-vehicles (bracketing). Sign-vehicles serve as input to the (semantic)
decoding process in which codes (structures) are imposed on the
equivocal input, i.e., the sign-vehicles (cf. Weick 1979: 149). Accordingly, in terms of figure 3.8, we might say that enactment concerns the
distinction of R from a wider environment E, i.e., within the environment
E all kinds of signals originate, some of which are regarded as signvehicles. These sign-vehicles form the basis on which the individual
constructs a model of the environment.
It should be noticed that the bracketing of experience alone is not
sufficient for the construction of reality, or rather, the construction of a
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mode 1 of reality.21 In figure 3.8, the constructed model of reality is
described as the mental model of a participant (ml (R), m2(R)).
Therefore, as selection processes are related to the construction of mental
models, they are depicted by the arrows 1 and 4 in figure 3.8. These
arrows represent the application of semantic codes to signals that are
regarded as sign-vehicles (R). The outcomes of the selection process are
called enacted environments. They are stored in the form of cause maps,
i.e., cognitive maps consisting of concepts that are causally related. In
figure 3.8 storage is depicted by the arrows 5 and 7. In combination with
the raw material resulting from enactment, enacted environments form the
input to the selection process (see figure 3.17). Enacted environments
function as constraints on selection. More precisely: "What is being
argued is that during selection, organizational members select those
labels, explanations, interpretations, and meanings that allow new enactments to be fitted into old, enacted environments." (Weick 1979: 187). It
is important to note that enactments are interpreted by means of cause
maps. Since cause maps are a particular type of cognitive maps, they can
be regarded as semantic networks (see section 3.3.1). Consequently, we
can reformulate the former statement in semiotic jargon as follows:
enactments, conceived as sign-vehicles, are interpreted by means of a
semantic network. This observation is a semiotic truth. Hence, the
function of retention in the selection process as displayed by Weick, is
fully compatible with the description of the interpretation process given in

this chapter.
So, it seems that we might argue that enactment, selection, and retention
can be described by the concepts that have been used throughout this
chapter. However, this conclusion cannot be drawn yet. We have to
make an additional comment.
In our analysis of the processes of enactment, selection, and retention we
implicitly regarded the individual as our basic unit of analysis. Weick
(1979: 89), however, proposes the double interact as the basic unit of
analysis, which means that at least two people are involved. Hence, we
have to extend our analysis of the organizing processes of enactment,
selection, and retention to the level of the collective.22

of reality is an epistemological problem. As has already been
stated, we do not intend to discuss epistemological problems. The position taken
however is a pragmatic one. For a discussion of this view see Stachowiak (1973,
1983) and Stegmuller (1983: 940-1079).
22 re prefer to speak of the 'collective' instead of the 'organization' because all kinds of
organization characteristics are not explicitly included in Weick's model. Also, Weick
21The Construction
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The selection process does not pose any problems at all. In fact, besides
representing a selection process at the level of the individual (arrows 1
and 4), figure 3.8 also represents the collective nature of selection. Since
it depicts a process in which two participants are discussing their
respective cognitive maps of R, figure 3.8 can be said to represent a
collective sense making process regarding R. This, however, is precisely
the description of the selection process at the collective level.
Once it is realized what is meant by retention at the collective level, it
becomes clear that this notion is unproblematic as well; while explaining
Weick's model, Hall (1981: 114) refers to retention at the collective level
as organizational memory. In figure 3.8 arrows 5 and 7 represent the
storage of cognitive maps in memory. Since there is no reason why only
the memory of the individual is represented by both arrows, and
organizational memory should be excluded, we might say that the arrows
represent the storage of cause maps in individual or collective memory,
and, hence, retention at the level of the collective is represented.
Finally, we have to consider enactment at the collective level. This causes
some difficulties because it is not quite clear what is meant by it. Enactment as the bracketing of experience is a purely individual experience or
activity. It doesn't make sense to say that A does part of B's bracketing.
Everything B feels, tastes, sees, smells, hears, or, in short, experiences,
is enacted by him or herself. It is, of course, possible to learn how to
bracket experience, which is to say that it is possible to learn new metacodes, but it is impossible to experience something for somebody else.
We can solve the problem by reframing enactment at the collective level
as the collective bracketing of environmental changes, which should be
understood as the application of identical meta-codes by the members that
constitute the collective. New members of the collective can learn the
meta-codes and the rules for their application, which may be affected by
the norms and values of the collective (cf. figure 3.16). When enactment
at the collective level is defined as the application of similar meta-codes
by the respective members of the collective, it poses no problems.
Enactment is still regarded as an activity of the individual, which, as we
have shown, is represented in figure 3.8.
In conclusion, the processes of enactment, selection, and retention can be
described by the concepts developed in this chapter. Moreover, by
distinguishing between a meta-code and a semantic code, we are able to
differentiate more precisely the meanings of enactment and selection,
himself prefers to speak of organizing and not of organization. For

a

critique of the

model concerning Weick's organizing concept see Peters 1989: 104-107; 143.
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thereby resolving some conceptual ambiguities in Weick's description of
these concepts. Also, the models of communication, discussion, and
interpretation are more elaborate than Weick's model, both at the
individual and the collective level.
One might object that Weick presents an organizing model, while the
semiotically inspired models presented in this chapter are not of that type.
In other words, it could be argued that by stating that Weick's model is
less elaborate than the models presented in this chapter, a comparison is
made between models that conceptualize different phenomena, which
means that a comparison is made that cannot and should not be made. At
first sight, this seems a legitimate claim. However, as will be shown in
the next chapter, the notion of (shared) meaning as it has been developed
in our study, will be related to an organization model. More specifically,
in chapter 4, a conceptualization of the knowledge-based organization
will be given. One of its characteristics is the so-called semiotic level. The
discussions of (shared) meaning given in the present chapter, can be
regarded as elaborations of processes taking place at this level. Hence,
our analysis can be applied to an organization model.
When this organization model, developed by Peters (1989), is compared
with Weick's model, it can be observed that the phenomena that are
conceptualized by Weick's model can also be conceptualized by Peters's
model, including the possibility of organized action without the presence
of shared meaning, this being the context in which meaning is discussed
by Weick. Moreover, Peters's model is the more elaborate one, and
therefore the claim that the models presented in this chapter are more
elaborate than Weick's model can be upheld.

3.5.2.

Collective cognitive maps: several approaches

After having discussed Weick's model, on which two of the following

approaches to cognitive maps are based, we will analyze some studies
concerning (shared) cognitive maps in more detail. More specifically, we
will concentrate on the usefulness of collective cognitive maps, as they
can be found in the literature, as means for the representation of shared
meaning.
A first reason for our interest in collective maps as representations of
shared meaning derives from the insight that a picture can be worth ten
thousands words (Larkin and Simon 1987). Collective maps as representations of shared meaning might be used as visual aids to summarize
and stimulate discussions. Hence, if it can be claimed that collective maps
represent shared meaning, they might be used in GDSS sessions to
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improve the quality of discussion. A second reason is related to the basic
assumption of this study, namely, shared meaning is a prerequisite for
organized action. If it can be claimed that a collective cognitive map
represents shared meaning, then it might be possible to measure the
effectivity of a GDSS in facilitating shared meaning: a collective map
might function as a means to be used in experiments conducted to test the
effectivity of various GDSSs (which is a topic that will be addressed in
more detail in section 5.3).

Weick and Bougon (1986: 111) distinguish three different approaches to
collective cognitive maps in organization theory, labeled as (1) average,
(2) assemblage, and (3) composite. The procedure followed to arrive at a
collective map as an average (Bougon et al. 1977; Ford and Hegarty
1984) starts with observation, discussion, and interviews to obtain
concepts that are deemed relevant with regard to the description of the
experiences of the participants. For example, among the concepts that

were used to describe the experiences of musicians were concepts such as
satisfaction with rehearsal, number of people present at rehearsal, and
variety of selections played (Bougon et al. 1977: 608). In a next phase, a
matrix is shown to the participants in which the columns and rows are
labeled with the names of the concepts. Each participant is asked to
indicate whether or not a relationship between the concepts exists. When
this question is answered affirmatively, people are asked whether it
concerns a direct or an inverse causal relation, and they have to place
corresponding signs in the cell entries. Subsequently, the entries are
added across the participants resulting in the collective map. Therefore,
the average map is the arithmetic mean of the signed links reported by the
participants (cf. Weick and Bougon 1986: 112). Several comments can
be made. First, there is no guarantee that people attach the same meaning
to the concepts used in the matrix. This implies that seemingly identical
relations between concepts can in fact differ, because the various participants attach different meanings to the concepts. For example, imagine
that two people are asked whether a direct causal relation exists between
the quality of a car and its costs. Both individuals answer that such a
relation indeed exists, and they place a corresponding sign in the entry of
the matrix. However, when asked to explicate their answer, the first
person answers that he thinks that the more luxurious cars are the more
expensive cars. The second person answers that in order to keep a car in
good shape it needs regular maintenance, which is rather costly. (This
example resembles the comments made in section 3.3.5). Second,
averaging can only be applied if the participants represent a sample from a
population in which the relevant attributes are normally distributed.
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Problems occur when the attributes are not normally distributed over the
population. In the latter case simply averaging the scores of all
participants would create a data artefact that bears no resemblance with
the individual cognitive maps. Third, no distinction is made between
essential and accidental relations. As was shown, the essential elements
form the backbone of a cognitive map. If, as a consequence of averaging,
the relations that are considered to be essential by the individual are not
inserted in the collective map, the validity of the collective map can again
be questioned.
In general, the validity of the averaged collective map is rather
problematic. No guarantee is given that it represents the cognitive maps
of the individual participants. It is therefore highly questionable whether
an average map can be regarded as a shared map representing a shared
semantic network used by the individual participants to attribute meaning
to the situations they face.

The collective map as an assemblage was developed by Hall (1984). It is
based on the writings of Weick (1979) and Axelrod (1976). Using
Axelrod's digraph schemes (Axelrod 1976: 67ff.), which is a technique
based on content analysis, cause maps (cognitive maps consisting of
causal relations) are created of the organization's key departments.
Common concepts are identified and serve as nodes linking the respective
(sub-) maps, thereby constituting a so-called organization map, i.e., the
submaps are assembled into a single, overall map.
The construction of the cause maps depends on content analysis, which
means that a cause map does not necessarily reflect the cognitive maps of
all members of the key department. More likely, it reflects the cognitive
maps of the individuals that make up the dominant group. As Hall was
interested in the ideas and opinions of the dominant group, the method is
suited for his purposes. However, since we are interested in a collective
cognitive map as a shared cognitive map, we cannot use the collective
map as an assemblage. Another reason why we cannot use this type of
collective map and the procedure for obtaining it, is strongly related to the
former. Following the procedure, the respective submaps are assembled
into one overall map; the maps of the dominant groups of the key
departments are tied together by the researcher. In this process, the
researcher has to assume (implicitly) that the dominant group of, say,
department A is indifferent with regard to the idiosyncratic concepts used
by the dominant groups of the other departments (and vice versa). Again
for Hall's objectives this does not cause problems, but for our's it does.
Therefore, we cannot use the assembled map as a representation of
shared meaning.
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For the collective map as a composite, discussions among the different
participants are required; a necessary requirement for the construction of a
composite map is discussion and negotiation, and the method used to
obtain a composite map is designed to trigger negotiations. As such, it
differs from the former two approaches. The composite map and the
method for its construction have been developed by Eden and his
associates (see, e.g., Eden et al. 1979, 1981, 1983). It is an interesting
method, as it incorporates many of the topics that have been addressed in
this chapter. It is based on (cognitive) psychological literature (Thomas
and Thomas 1928; Kelly 1955; Neisser 1976). Fundamental is the
recognition that:

"...what we know about and perceive is basically a subjective
matter, but for most of us most of the time there is a great deal of
agreement about this knowledge and these perceptions; there is a
large area of intersubjectivity, which to all intents and purposes
behaves like an objective world." (Eden et al. 1983: 65)

The cognitive maps of individuals are represented by causal diagrams (for
an example see Weick 1979: 72-75). Cognitive maps, as used by Eden,
consist of relations and concepts, but the concepts are not mere labels; it
is necessary to include the opposite poles of the concepts. This
requirement is based on the insight that meaning is created by opposites:

"For example, as someone uses the word 'respect', the way in

which they use it, what they contrast with it, provides the

meaning in that context. It may be, say,
respect" rather than "treat with contempt"
"respect" rather than "ignore"
"respect" rather than "dislike"
(Eden et al. 1983: 41).

Translating this statement into the semiotic jargon, it means that

oppositions are created, and that concepts are not regarded as mere labels.
Moreover, not only opposite poles are mentioned to clarify the meaning
of a concept, so-called attribute maps are created as well. In attribute
maps so-called connotative links are represented. Figure 3.18 depicts an
attribute map in which the concept 'good. teacher' is circumscribed by its
opposite pole as well as three connotative links.
Discussion on the meaning of concepts used to describe the problem
situation, is emphasized by Eden and his companions. For example, it is
argued that agreement on the meaning of the concepts
implies
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negotiations on what is called 'important attributes of a concept' (Eden et
al. 1983: 46). In our terminology this means that the participants have to
negotiate on the essential properties of a concept.
excited by his subject...
just do it for a job

good...other

/ \
teacher

informal...severe

organized...chaotic

Figure 3.18. Attribute map (Eden et al. 1983: 45)
Besides the concepts as bundles of properties, relationships are included
in the cognitive maps. And again a similarity between Eden's approach
and the contents of this chapter can be noticed. In explaining the origin of
meaning, it is mentioned that meaning is determined by the concepts and
their relations (Eden et al. 1983: 43). It is argued that the meaning of an
apparently same problem described by two different persons by means of
the same label, can upon closer inspection differ significantly because the
concepts are part of two maps which, with the exception of the concept
under study, differ completely. This recognition corresponds with our
analysis of semantic networks in which a concept is defined by the other
components that make up the network.
So, the description of meaning presented by Eden and his companions,
although stated in a (partly) different language, seems to be very similar
to our analysis of meaning. However, several critical remarks can be
made with regard to the major theoretical building block on which the
approach is based, namely, the theory of personal constructs developed

by Kelly (1955, 1972).
The theory of personal constructs is not undisputed. Several arguments
have been raised against it. A first argument concerns its status as a
theory. Holland, e.g., argues that personal construct theory "...is not so
much a set of assertions from which falsifiable implications can be drawn
as a recommendation in general terms for the most fruitful way of
regarding men (as scientists)." (Holland 1970: 128), and he continues to
illustrate this assertion by criticizing several of the so-called corollaries of
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the theory, some of which are tautologous, ambiguous, or unnecessarily
restrictive (cf. Holland 1970: 128-30). In a similar vein, Hinkle argues
that a fundamental concept of the theory, namely construing, is
ambiguous (Hinkle 1970: 103). Furthermore, he criticizes several of the
corollaries as superfluous or unscientific in the sense that falsification is
impossible (Hinkle 1970: 105-106). Tyler doubts the picture of men as
scientists, which is the perspective on men that is presented by Kelly. In
her opinion, "Kelly's image of the scientist is a little romantic" (Tyler
1981: 35). Moreover, she challenges the choice corollary (a person
chooses for himself that alternative in a dichotomized construct through
which he anticipates the greater possibility for extension and definition of
his system of constructs) because, in her opinion, people are not so
intellectually energetic (Tyler 1981: 31). We would like to add that from
the research that has been conducted on the choice behavior of people, the
validity of the choice corollary seems to be rather questionable (see e.g.
Tversky and Kahneman 1981, Simon 1983, Faber 1990).
A second type of arguments against the theory can be raised when the
notion of meaning, as implied by the theory, is studied. This kind of
argument centers around the concept of the construct. Constructs are used
to attribute meaning to the world. Kelly introduces the notion of the
construct as follows:

"Man looks at his world through transparent patterns or templets
which he creates and then attempts to fit over the realities of
which the world is composed. The fit is not always very good.
Yet without such patterns the world appears to be such an
undifferentiated homogeneity that man is unable to make any
sense out of it. Even a poor fit is more helpful to him than nothing
at all.

Let us give the name constructs to these patterns that are
tentatively tried on for size. They are ways of construing the
world. They are what enables man, and lower animals too, to
chart out a course of behavior, explicitly formulated or implicitly
acted out, verbally expressed or utterly inarticulate, consistent
with other courses of behavior or inconsistent with them,
intellectually reasoned or vegetatively sensed.
In general man seeks to improve his constructs by increasing his
repertory, by altering them to provide better fits, and by
subsuming them with superordinate constructs or systems."
(Kelly 1955: 8-9).
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From Kelly's remark that constructs are organized in

a

hierarchical

system of superordinate and subordinate constructs, it can be concluded

that a dictionary approach to meaning underlies his theory. Hinkle,
seemingly unaware of the distinction between the dictionary and the
encyclopedia approach to meaning, does criticize the dictionary position
of the theory, when he is arguing that a construction system as postulated
in the theory presupposes a finite number of difference's, but that,
contrary to this postulate, the number of potential differences is in fact
infinite: "My point here is that the number of possible contrasts for a
given concept is potentially infinite. Kelly's constructs seem to reflect the
usual contexts of discrimination..." (Hinkle 1970: 105; italics added).

Thus, Hinkle points out the fundamental weakness of the dictionary
approach: a definition tree presupposes a finite number of differences, but
as the number of potential differences is infinite, it is not possible to
construct a tree of which it can be claimed that it represents all (or most)
meanings of a term. That is, in a dictionary, as an encyclopedia in
disguise, only the most common (or usual) meanings, the meanings that
in a given culture at a given time are most commonly linked to the terms,
are represented. However, every individual may have or invent his or her
own meaning of a concept, an observation that might have severe
implications for some of the therapeutic practices of which it is claimed
that they are based on the theory of personal constructs (see e.g. Epting
and Landfield 1985). We will, however, not discuss this issue further,
but direct our attention to another characteristic of constructs that, from a
semiotic point of view, should be considered as dubious.
From Kelly's description of constructs quoted above, it becomes clear
that a relation between the construct and a part of the world is implied. In
Kelly's view, meaning and reality are related: concepts correspond in
some way to reality, they more or less fit reality. From the semiotic
literature it can be learned that meaning and reality should be treated
separately. The meaning of a concept does not depend on the object in the
world to which it allegedly refers; the idea that concepts correspond to
actual objects is referred to as the 'referential fallacy' (Eco 1976: 58). The
idea that concepts (constructs) correspond to actual objects can be easily
objected: "...there exist sign-vehicles which refer to non-existent entities
such as 'unicorn' or 'mermaid"'. (Eco 1976: 61).
A final critique from a semiotic perspective concerns the propositional
character of constructs, i.e., constructs should be regarded as
propositions that are used for the purpose of prediction and control (Kelly
1955: 119ff.), which also implies that meaning depends on the validation
of constructs (as propositions). Eco labels this view on meaning the
existential fallacy. He shows that it is a mistake to relate meaning and the
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notion of propositions: one should not regard constructs as possessing a
propositional quality. He uses the example that one can understand the
meaning of the message "your house is burning" without having to know
whether or not the house is actually burning: meaning does not depend on
the validation of the message (or of the construct). So, by regarding a
construct as a proposition, and by linking meaning to the validation of the
construct, Kelly is falling into the trap of the existential fallacy. The
combination of the referential and the existential fallacy make that Kelly's
conception of meaning should be regarded as theoretically immature.

We may now return to the work of Eden and his colleagues. One might
be inclined to think that the severe criticism on the personal construct
theory seriously undermines their approach, since the theory formed the
major theoretical building block of their approach. However, there is only
minor damage, which can easily be repaired. Eden's approach to meaning
is primarily based on Kelly's insight that meaning implies the making of
differences (cf. Eden et al. 1983: 30). As semantic networks also
incorporate differences, a fundamental conflict does not yet exist. The
fundamental distinction between Kelly's approach and the semantic
network approach is brought forth by Kelly's insistence regarding the
hierarchical nature of the construct system. Accordingly, he can be
regarded as a proponent of the dictionary approach, which differs
fundamentally from the encyclopedia approach that underlies the notion
of the semantic network. Moreover, in Kelly's view meaning is related
to real objects and to validation, a position that we rejected. Eden does
not explicitly address these issues, nor are they, by necessity, implied in
his approach. Therefore, it can be concluded that the theoretical
foundation of his approach can be repaired by replacing Kelly's notion of
meaning by the notion of the semantic network and the accompanying
enclopedia approach.23 Yet, a few comments regarding Eden's approach
should be made.
The approach developed by Eden and his associates aims to support
organizational problem finding by teams. Normally, the procedure starts
with interviewing the individual members of the team (although due to
certain constraints, sometimes the work is started with the team as a
23As the theoretical nature of the personal construct theory is highly dubious, the

replacement of this 7heory' by a semiotic notion does not have to bother anyone: the
change does not imply that, from a scientific point of view, something superior is
substituted for something inferior. Stated differently, the exclusion of the personal
construct theory does not imply that a fruitful theoretical framework, on which future
research on GDSS might be based, is thrown away.
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whole). The purpose of the initial interviews is to learn about the
persons' beliefs, concerns, and interests in the situation. During the
interview it is attempted to construct a cognitive map representing these
thoughts. It is also tried to form clusters centering around key concepts,
which represent main areas of concern. This map is shown to the
individual who may comment and change it. After having interviewed the
participants involved, the individual cognitive maps are shown to the
team members as well as a composite map consisting of relations and
COPE
concepts found in the individual maps. A software package named
to
maps
whole
is applied to merge concepts, chains of concepts, and
to
comment
arrive at the composite map. The team members are invited
and suggest changes. The purpose is to stimulate discussions and
negotiations about the concepts and their relationships used in the
collective map. The resulting collective map is a map that has been
extensively discussed, which is claimed to be shared by the team
members. Hence, the collective map as a composite might be regarded as
a map representing shared meaning.
However, from the description of the method it is not quite clear what is
done when differences regarding essential elements remain to exist.
Stated differently, it is unclear whether the composite map is shared by all
team members. So, we are facing the problem of shared meaning as a
percentage again, and we can conclude that Eden et al. do not give us any
clue as to how to resolve the problems addressed in section 3.3.
This brings us to a following comment concerning the composite map
approach. Imagine a composite map shared by all team members. Let us
be a little malicious, and assume that the reason for the agreement lies in
the fact that negotiating processes have resulted in compromises of a
general nature, such that the concepts and relationships are acceptable to
all; an agreement stated in highly general terms is reached to which each
participant can give his own interpretation. In the context of shared
meanlng as a means of coordination in organizations, this imphes that the
collective map that is created differs from the map that the individuals
actually use for the determination of meaning. So, a collective composite
map may exist, whereas shared meaning in specific situations does not.
Thus, the problem of generality of common maps is not resolved by
adopting the composite map as the means to represent shared meaning. It
should be noted that opposite poles and attribute maps are precisely
included to avoid the danger of multiple interpretations. Hence, the risk
of ambiguity is limited in this approach. But, since it is unclear what kind
of activities are undertaken when there remain differences concerning the
essential elements of the individual cognitive maps, the risk of generality
remains; it is always possible to frame a situation in abstract terms,
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especially when the attribute maps consists of only a few connotative
links.
A final comment concerns the process of merging concepts, chains of
concepts, or maps. As an explicit theoretical foundation for this process
is not presented, it is not quite clear whether the outcome of this process
represents the individual maps. Again, however, one might object that the
method used by Eden and his associates does circumvent this problem to
sorne degree, because the outcome (i.e. the composite map)

is

presented

to the participants who are invited to criticize it.

In conclusion, the collective map as an average or an assemblage cannot,
in principle, be used to represent shared meaning. The composite map,
however, might be used, although it is not quite clear whether it actually
represents the maps of all individuals involved, and whether the collective
map is actually used by the respective participants in a specific situation.
We also have to conclude that the discussion on the collective maps does
not provide solutions to the problems of generality and the degree of
similarity between cognitive maps, which is necessary for shared
meaning.

3.6. Conclusions
In this chapter meaning and shared meaning have been at the center of our
interests. After having discussed the semiotic foundation of meaning, we
presented conceptual models of the communication process, both at the
level of the group and at the level of the individual. An interesting finding
that resulted from the discussion of the conceptual models, was the
importance of codes in communication and interpretation processes.
Codes are necessary for the determination of meaning, and consequently
for shared meaning. The choice of a specific code is affected by the
personal ideologies of the participants, their norms and values, and the
theme of a discussion. This finding has direct significance for the design
of a GDSS. As shared meaning implies the use of similar codes, and
themes affect the choice of codes, it is useful to give considerable
attention to the determination of the theme of discussion in the early
stages of a GDSS session. By explicitly stating the theme of a
discussion, misunderstandings and miscommunication might be reduced.
Accordingly, frustration and withdrawal from the group might be
opposed, thereby increasing the likelihood of arriving at a shared problem
definition. This observation is in accordance with the remark made by
Mason and Mitroff (1981: 24), namely, that in the early stages of a
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problem solving process concerning wicked problems, a macro view
should be taken. However, themes should be chosen with great care,
because they determine the defining characteristics of a problem, which
means that a theme poses restrictions on the comprehensiveness of a
model of the problem situation that is elaborated in GDSS sessions.
The communication process is also affected by the ideologies of the
participants. It might be hypothesized that the more the backgrounds of
the participants differ from each other, the more difficult it is to achieve
shared meaning. This hypothesis might have consequences for the
composition of the decision making team. However, as the members of a
decision making team dealing with messy problems are included in the
team precisely because they have different backgrounds (because it offers
the opportunity to construct a comprehensive model of the problem
situation), the probability of miscommunication will be fairly high, and
special measures are required to counteract this tendency.
Besides the determination of themes, several other strategies can be used
to decrease the probability of misunderstandings, frustration and withdrawal. An alternative is, for example, the use of a special 'standardized'
language to describe the problem situation, i.e., the participants are asked
to express their views on the problem situation by means of a language
that is less ambiguous than the language of every-day life. The language
of system dynamics can be used as an example (see e.g. Hall and
Menzies 1983). Yet, one should realize that, although the meaning of the
expressions of the individual views on reality will be less ambiguous, the
costs may outweigh the benefits; the participants have to learn the
language that is used, a process that may be rather time-consuming and,
hence, costly. However, in a less material sense, the use of a more
formal language, such as system dynamics, implies costs because it
frames a situation in a particular way, thereby ignoring other aspects that
might be relevant. Hence, an increase in the specificity of meaning is

accompanied by a decrease in flexibility.
A different strategy that can be followed to decrease the probability of
miscommunication, is based on the insight that shared meaning presupposes an adjustment of codes (see section 3.2). The adjustment of codes
can be stimulated by asking the participants to name the defining characteristics of the concepts that they are using to describe the problem
situation. In semiotic terms, the participants are asked to explicitly
describe their concepts as bundles of properties (instead of labels), which
is to say that they have to make their codes visible (in section 5.2 some
illustrations will be given).
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Not only did we present conceptual models of the communication and
interpretation processes, we have also been concerned with the
elaboration of an operational definition of shared meaning (section 3.3).
It was argued that in order to empirically establish (1) the effectivity of a

GDSS as a means to support the creation of shared meaning, and (2) the
relation between shared meaning and organized action (which is a basic
assumption on which this study is based), an operational definition of
shared meaning is a necessity. How shared meaning might be empirically
established has not been discussed in this chapter. Yet, this issue does
have consequences for both questions. Therefore, we will discuss this
topic in section 5.3.
While elaborating the operational definition, two problems became
apparent that we could not solve. The first problem concerned the level of
abstraction of the concepts used to describe the problem situation. This
problem was labelled the problem of generality. It was argued that shared
meaning can be easily reached if the concepts used to describe the
problem situation are of a general nature. However, due to the general
nature of the concepts, considerable differences in interpretations among
the decision makers can, in fact, exist. As shared meaning is a prerequisite for organized action regarding messy problems, shared meaning
based on general concepts might have serious consequences for
organizational viability: if decision makers interpret the general terms
differently, and accordingly take decisions that are incompatable with
each other, organized action will not result. Hence, the question that
should be answered is how specific the concepts used in a description of
a problem situation should be. One should realize that the solution of this
problem cannot be given by stating a certain number of properties that
should be made explicit, because some concepts can be precisely defined
by only a few properties (e.g. rectangle), while other concepts may
possess many characteristic properties (e.g. organization). Hence, the
appropriate level of specificity should (probably) be regarded as a ratio,
i.e., as the ratio between the actualized properties and the potential

properties (as e.g. presented in a basic dictionary).24
The second problem that was identified concerned the degree of similarity
between cognitive maps, i.e., the percentage of shared meaning that is
necessary for organized action. This problem is related to the basic
24From the analysis given in section 3.1.2.2, we already know that a dictionary should
be conceived as an encyclopedia in disguise. Therefore, a conflict between the
statement that a basic dictionary can be used to determine an optimal level of
generality and the assumptions of the encyclopedia approach on which the analysis
given in this chapter rests, does not exist.
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assumption of the study that was described above, and it has not been
analyzed in more detail in this chapter. The analysis that will be given in
section 5.3 (concerning the empirical determination of shared meaning)
does provide insights into this problem as well.
Finally, a comparison was made between the approach to (shared)
meaning developed in this chapter and existent approaches. It was
concluded that compared with the approaches that are based on Weick's
model of organizing, the approach presented in our study is a more
elaborate one. The approach advocated by Eden and his colleagues,
however, showed considerable similarities to our approach.

In the next chapter, we will concentrate on the other major theoretical
building block of the GDSS methodology that has been distinguished in
chapter

1,

namely, the organizational context of GDSSs.

146

4.

ORGANIZATION

The analyses of the communication and interpretation processes presented
in the foregoing chapter, assumed that decision makers are willing to
apply their knowledge in order to arrive at a shared and comprehensive
model of the problem situation. Moreover, it was assumed that the
decision makers' knowledge is up-to-date. However, as the Bradford
studies showed (see section 1.2.1), organizational characteristics are
important determinants of the behavior of the organization members.
Which is to say that in organizational practice it is not uncommon that,
due to organizational conditions, organization members are rather
unwilling to participate in projects. Also, the updating of knowledge may
be severly hampered by organizational constraints. It follows that the
outcome of a GDSS session is influenced by the characteristics of the
organization of which the (potential) decision makers are members.
The relations existing between organization characteristics and the
utilization and generation of knowledge have been addressed by authors
who have been writing about the future organization, that is, the
knowledge-based organization. In section 1.4, specific characteristics of
this type of organization were briefly described. To summarize, project
teams consisting of knowledgeable specialists will be the major units in
the knowledge-based organization. Assignments to these teams will be
based on the individual's expertise. When the specific expertise of a team
member is not longer required, because, e.g., the project is finished or
enters a new stage, the member will be assigned to another team. All
kinds of information systems will support the organization members in
performing their tasks. In this way flexible organizations, making intelligent use of the available expertise, will be created. It was, however,
concluded that a consistent conceptualization of this type of organization
is lacking, and, consequently, the literature on the future organization is
of limited help for the analysis of the relations between organization
characteristics and knowledge utilization and generation. It was argued
that in order to gain a more comprehensive and consistent understanding
of the problem at hand, we are in need of a conceptual model of a
knowledge-based organization. In the present chapter this model will be
presented.

The discussion of the literature on the future organization revealed an
interesting insight. Shared meaning, which is labelled 'unified vision' by
Drucker (1988: 50), is regarded as an important prerequisite for the
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existence of the future organization; it is argued that coordinated action,
which is the hallmark of organization, will be based on shared meaning.
Accordingly, it can be hypothesized that the need for GDSSs, as means
to support the creation of shared meaning, will increase in future.
Whether GDSSs will actually become increasingly popular, however,
does not depend on their succes in creating shared meaning alone. It also
depends on the application of the knowledge that is gained in a GDSS
session. Adopting an organizational perspective, we might argue that
organized action is crucial: if shared meaning is reached but coordinated
actions do not result, GDSSs will be useless. In other words, the
rationale for GDSSs, ultimately, depends on organized action. It should,
however, be realized that shared meaning is only a prerequisite for
organized action. Stated differently, in knowledge-based organizations
shared meaning is a necessary condition for organized action, but not a
sufficient one. Due to individual as well as organizational characteristics,
it is possible that decision makers do not act in accordance with the
outcomes of a GDSS session.
In the present chapter, we are interested in the organizational factors
inhibiting this application of the decisionmaker's knowledge gained
during the GDSS session. The question then becomes how to organize
the organization in order to increase the likelihood of organized action. If
it is realized that the problem that we are facing concerns the organizational determinants of the utilization of knowledge, it will be
understood that a conceptual model of the knowledge-based organization
might provide answers to this question.
a proper understanding of the knowledge-based
organization, we have to proceed cautiously. A problem that, first of all,
has to be solved, concerns the conceptualization of the knowledge-based
organization. We know that this type of organization is opposed to the
traditional command-and-control organization, but in what way it differs
fundamentally is not quite clear. Therefore, we are in need of some kind
of tool by which the differences can be made clear. For this purpose, a
typology of organization models will be elaborated in section 4.1, which
makes it possible to give a more precise description of the knowledgebased organization. Based on these insights, in section 4.2, a conceptual
model of a knowledge-based organization will be presented, and some
conclusions regarding the utilization and generation of knowledge will be
drawn.

In order to gain
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4.1. Typology oforganization models
With regard to organizations, the literature can be characterized by one
simple word, namely 'jungle'. An enormous amount of all kinds of
different models of organizations can be found. Consequently, to think
that a generally accepted definition of'organization' exists, is an illusion.
Since the conceptualization of the phenomenon 'organization' by means
of a specific organization model has important consequences for GDSSs,
both in theory and in practice, it is of utmost importance to clearly
motivate the decisions to choose a specific organization model. Stated
differently, it is crucial to our endeavour to explicitly present the set of
alternatives and the choices that can be made. In contrast with 'jungle', a
'set of alternatives' presupposes some kind of order. Hence, in order to

succeed we have to systematize the organization literature.
FQr this purpose classifications are constructed. In the literature two types
of classification can be found. One type is based on the assumptions
underlying the model. The second type is based on the characteristics of
organizations as conceptualized by these models. The well-known classification of Burrell and Morgan (1979) provides an example of the former

type: "Central to our thesis is the idea that 'all theories of organisation are
based upon a philosophy of science and a theory of society'." (Burrell
and Morgan 1979: 1).1 Different choices concerning the underlying
assumptions of models can be made, as can be learned from philosophy
of science (see e.g. Stegmiiller 1983). Since we are interested in a
conceptualization of a knowledge-based organization, classifications
based on the characteristics of models will not be further elaborated.
The alternative, that is, classifications based on characteristics of organization as conceptualized by the numerous authors, however, gives rise to
severe difficulties. Since there is no generally accepted definition of
organization, a general agreement concerning the essential characteristics
is lacking. The essential characteristics of an organization on which a
classification of this type is based, depend upon the personal ideologies
of the designers of these classifications (Kieser and Kubicek 1983: 27).
Different authors with different purposes and values propose different
classifications. A jungle of classifications results.
We seem to have returned to our point of departure. Therefore, solving
the classification problem requires a different approach. Instead of
looking at the problem from an individual angle with its individual biases,
1 We disapprove of the term organization theory, and instead prefer to speak of
organization model (see section 2.4.3).
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we propose to look at it from a 'communal' angle, i.e., we take as our
point of departure the daily-life language represented in a general dictionary.
The Oxford English Dictionary (O.E.D.) defines organization as: "(a) the
action of organizing or putting into systematic form; the arranging and
coordinating of parts into a sytematic whole; (b) the condition of being
organized; the mode in which something is organized; co-ordination of
parts or elements in an organic whole; systematic arraogement for a
definite purpose; (c) an organized body, system or society.
Webster's Dictionary also distinguishes several meanings of organization, namely "(1) the act or process of organizing; (2) something organized such as a group of people that has a more or less constant membership, a body of officers, a purpose and usually a set of regulations; (3) a
state or manner of being organized." In this latter context a specific use of
the term organization is mentioned: "...the administrative and functional
structure of an organization (as a business, political party, military unit)
including the established relationships of personnel through lines of
authority and responsibility with delegated and assigned duties.
In sum, the term 'organization' appears to be used in three different
ways. First, organization is used to denote some kind of organized
entity. Second, organization may refer to the structure of something.
Third, organization is related to the organizing process.

Regarding the second meaning of organization, Webster' s defines
structure as "...the elements or parts of an entity or the position of such
elements in their external relationships to each other." The O.E.D.
describes structure as "the coexistence in a whole of distinct parts having
a definite manner of arrangement". We conclude that structure denotes
some kind of whole or entity consisting of parts and their relationships.
The whole, or entity, that is referred to, can be regarded as the organization as an entity that is denoted by the first meaning of organization. In
other words, the second meaning of organization implies the first. But the
first implies the second as well: an entity is organized exactly because it
has a structure. Both are intimately related, two sides of a coin, SO to
speak. As the one can be derived from the other, and no fundamental
distinction can be drawn, we can take both together, which means that an
organization is regarded as a body having a structure, that is, an entity
consisting of parts and relationships.
This definition, however, is too general to be of any help. It can be
applied to many phenomena, including phenomena that are normally (or,
conventionally) not regarded as organizational, such as a car or a com150

puter. Because we are in need of a more specific definition, we have to
look for specific parts and relationships. The question must be answered
what an organization structure distinguishes from the structure of nonorganizations such as cars or computers. In order to answer this
question, the dictionary is of no use since it does not define 'organization
structure'. We therefore must solve the problem by referring to
organization literature.
From theories on organizations it can be learned that formal positions
should be regarded as the constitutive elements of organization structure
(cf. Child 1973: 92; Hall 1977: 101). Since certain positions are (in a
hierarchical sense) subordinate to other positions, a distinction can be
made between superior and subordinate positions. This distinction
implies at the same time a relation between positions, relationships being
the second characteristic of (organization) structures.

The third meaning of organization referred to organization as a process. A
process is defined as "...something that goes on or is carried on; a
continuous action or series of actions or events; a course or method of
action, proceeding, procedure" (O.E.D.), and "something (as a series of

actions, happenings or experiences) going on or carried on..."
(Webster's). In general, the term 'process' denotes a series of actions. In
the context of human organizations, actions are performed by the organization members. Tasks (duties) are assigned to them, and in order to
fulfil these tasks, actions or activities have to be undertaken. The performance of actions implies the taking of decisions. At least they have to
decide whether they will, or will not act. After the decision has been
made, it has to be decided what specific actions will be performed, and
how they will be performed. After the respective decisions have been
made, they have to be implemented.

Therefore, we can differentiate between two types of action. First,

decisions have to be made concerning what actions must be performed as
well as in what way they have to be performed. Second, the decisions
have to be implemented. Thus, organization as a process, as we will use
it here, refers to human actions, which can be subdivided into decision
making and implementation activities.

We have distinguished between positions and actions (organization as
structure and organization as process, respectively). Both are related to
each other because decision making and implementation are implied by,
or, attached to, the formal positions that constitute the structure.
With regard to decision making or, more specifically, discretionary
powers, a dichotomy can be made. On the one hand, decisions can be
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made concerning what specific actions have to be undertaken. On the
other hand, decisions may concern the way in which actions have to be
carried out. Stated differently, discretionary powers may concern the
actions itself (what) and the way in which they have to be carried out
(how). Figure 4.1 summarizes the foregoing argument.

structure (Positions)

superior

*0 subordinate
Organization

\ /.0
process(actions)

implementation
what
decisionmaking

00 how

Figure 4.1. The meanings of'organization' and related concepts

Thus, positions and actions of the incumbents of the positions are
regarded as essential to organization; these components should be
conceptualized by every organization model. Using the distinctions

related to the concept of organization as illustrated by figure 4.1, the basic
components of an organization model are represented in figure 4.2, in
which the rectangle denotes the superior position, the triangle denotes the
subordinate position, 'dw' stands for 'discretionary powers concerning
what activities should be undertaken', 'dh' means 'discretionary powers

concerning how activities have to be carried out', and 'im' is an
abbreviation of 7mplementation'.

The hierarchical relation (existing between superior and subordinate as
depicted in figure 4.2 by means of a line connecting the rectangle and the
triangle) is a formal one. Nothing has been said about the content of the
relation. Yet, the question how the superior and the subordinate are
related, reflects an essential characteristic of organization, namely, coordination: organized action is coordinated action; organization members,
i.e., superior and subordinate, have to work together. In order to achieve
this goal, decisions have to be made concerning the what and the how.
During the implementation of these decisions, unforeseen problems can
occur, i.e., problems that require changes in the plans. Hence, the plans
have to be adjusted, which means that an additional coordination effort is
asked for. In conclusion, the line linking the rectangle and the triangle
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represents coordination, which is a characteristic of organization (which
has already been mentioned in the dictionary entries).

dw
dh

im

Figure 4.2. Basic components of organization
Depending on the combination of the components of the upper and lower
branches of figure 4.1, several types of coordination can be distinguished, which means that a classification can be created. Depending on
the type of coordination, or, better, the coordination principle, different
conceptualizations of organization can be identified. In the following, we
will use the coordination principles to classify organization models. The
three types that will be distinguished are labelled classical instrumental,
systemtheoretical/cybernetic, and competence principle models, respectively.2

4.1.1.

Classical instrumental organization models

In classical instrumental organization models, the viewpoint of the
entrepreneur is central; it is assumed that an organization is an instrument
that can be used by the entrepreneur to attain his goals. Characteristic for
these models is the rigourous division between decision making and
implementation, which coincides with the division between superior and
subordinate. It is assumed that decision making is performed by the
superior position(s), the so-called management, while implementation of
2Two of the three types of organization models that are distinguished were formerly
published in Peters 1988b.
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the decisions is carried out by their subordinates, that is, the operations.
It is further assumed that the superior possesses the knowledge required
to decide what needs to be done and how it has to be done. These
decisions are communicated to the subordinate. The subordinates possess
the skills required to carry out the orders; see figure 4.3.

dw dh

P
lm

Figure 4.3. Basic assumptions of classical instrumental organization
models

Coordination involves the making of decisions formulated in plans as
well as the updating of plans when unforeseen problems occur. As it is
assumed in this type of theory that the superior is the only one capable of
making adequate judgments on which decisions are based (subordinates
are conceptualized as mere owners of skills, i.e., as robots or
automatons), it is part of the superior's task to monitor the implementation. Since the monitoring of the subordinates becomes easier as their
tasks become smaller, specialization and standardization are recommended by proponents of this type of organization model.
If the 'span of control' becomes too wide, effective control of the
subordinates becomes an illusion (cf. Mey and Snel 1964: 316-324). In
this situation the superior does not have time to process all data related to
the monitoring task. The solution to this problem is found by the
introduction of so-called staff positions. The staff supports the superior
in both the monitoring and decision making task, but it does not have
formal (line) authority; the superior is responsible for the decisions that
are made. Hence, the relation between superior and subordinates does not
change: it is still the superior who takes the decisions, and the subordinate who carries them out.
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Organizations based on the assumptions of classical instrumental models
are referred to as 'command-and-control organizations' (Drucker 1988).
Representatives of this type of organization models are among others:
Fayol (1916), Taylor (1947), the Aston group (Pugh et al. 1963), and
Kieser and Kubicek (1983).

4.1.2.

Systemtheoretical/cybernetic organization models

In the late 1950s it became obvious that the division between superior and
subordinate and the related division between knowledge and skills, gave
rise to severe problems. Companies found themselves confronted with
ever faster changing technologies and markets. Consequently, the organizational environment became increasingly unpredictable, and many organizations upholding a rigourous division between knowledge and skills
found themselves in trouble. In this context a new type of organization
model emerged, namely the systemtheoretical/cybernetic organization
model.
In a rapidly changing environment, organizational planning is more
difficult than it is in a stable environment, because the plans must be
revised continuously. The changing of plans involves the processing of
data among those organization members who are affected by the
decisions. Information or data overload easily results.
In order to counteract the threat of data overload, an organization may (1)
improve its capacity to handle data, or it may (2) reduce the need for the
processing of data (Galbraith 1973). The first option implies alternatives
such as hiring more staff personnel or investment in information systems.
The second option implies alternatives such as creating slack resources or
transferring discretionary powers to subordinates. In the latter case not all
discretionary powers need to be transferred to the lower level; in
systemtheoretical/cybernetic organization models it is still assumed that
the superior decides what should be done, but the decision making power
concerning the Way these goals should be achieved, is delegated to the
lower level.
However, transferring discretionary powers to subordinates, thereby
acknowledging that subordinates are capable of making judgments on
which subsequent decisions are based, marks a departure from the
assumptions underlying classical instrumental organization models. No
longer is it assumed that the subordinate only has the skills to effectuate
the decisions; it is assumed that the subordinates possess knowledge as
well. This premise offers a solution to the data overload problem. Since
the operators are regarded as knowledgeable individuals, the superior
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does not have to monitor every individual activity (which is a premise of
classical organization models). Instead, a different form of monitoring,
which is based on systems theory and cybernetics, is advocated, i.e., the
"system output" is monitored instead of individual activities.

In cybernetics, relations between a so-called 'control system' and a
'controlled system' are addressed.3 Applying this distinction to
organizations, the control system represents the superior, while the
controlled system represents the subordinates. Using the symbols of
figure 4.2, the systemtheoretical/cybernetic coordination principle is
graphically shown in figure 4.4.

dw
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Figure 4.4. Representation of the assumptions underlying system
theoretical/cybernetic organization models.
The subordinates (controlled system) receive a certain input (arrow 1).
Input is transformed into output (arrow 2). The superior (control system)
monitors the output (arrow 3). If the output does not meet a certain
standard (the goal set in advance by the superior), an adjustment to the
input is made (arrow 4). Arrows 3 and 4 constitute the 'feedback
mechanism:4 A typical example of a model in which systemtheoretical
insights are used, is developed by Galbraith (1973). He offers an
extensive discussion of coordination problems resulting from growing
environmental dynamics in the 196Os, and discusses alternatives for their
3See also section 2.5.

4Apart from "feedback" other concepts are introduced by cybernetics. The argument
that will be given in this study does not require an explanation of these concepts. For a
detailed description and discussion of cybernetics concepts like feed-forward or
homeostat, see Ashby(1960), Beer (1979), Takkenberg (1983), and Flechmer (1984).
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solution. One of these alternatives is the so-called lateral relation. Several
types of lateral relations are distinguished. Simple problems can be
solved by simple 'lateral contacts'. A more complicated problem requires
a 'task force' or a 'team'. In case a more permanent structure is required,
a 'matrix structure' should be introduced. Finally, if
organizational
products are the prime concern, a 'product organization' is the best alternative.
In conceptualizing organizations, instrumental assumptions are still
implied by Galbraith. However, besides the formal hierarchical
organization structure, additional structures (i.e. lateral relations), which
must be installed by the superior, are included. To function effectively,
discretionary powers concerning the how are attached to these structures,
and only organization members who possess the necessary qualifications
are included. Galbraith's study reflects both classical instrumental and
systemtheoreticagcybernetic assumptions. Organization models in which
use is made of systemtheoretical insights can also be found in the
writings of Katz and Kahn (1968), Mintzberg (1979), and De Leeuw
(1982).
In summary: in organization models using systemtheoretical/cybernetic
insights, it is the superior who decides what should be done. How it
should be done (in what way the actions must be carried out) is decided
by the subordinate. Monitoring every individual activity as postulated in
classical instrumental organization models is not required; it is the system
output that is monitored.

4.1.3.

Organization models based on the competence principle

In systemtheoretical/cybernetic conceptualizations of organizations, it is
assumed that discretionary powers to install lateral relationships are
possessed by the superior. It follows that one source of managerial
overload remains active: in a highly dynamic environment lateral relations
will be numerous and often not very long-lasting. Since the superior has
to decide whether or not to install and terminate lateral relations, the
possibility of overload still exists. Yet, in a highly dynamic environment,
timely responses to environmental changes are required. If managerial
decision making takes much time due to overload, many responses will
be too late, which means that the viability of the organization is at risk. In
order to overcome problems related to managerial overload, a fundamentally different way of organizing is required. It is necessary to discard the
division between the superior and the subordinate and its (partial) coinciding with the division in discretionary powers.
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The transition from classical instrumental organization models to systemtheoretical/cybernetic models marked a transfer of discretionary powers
concerning the how from the superior to the subordinate. The next step is
the transfer to the lower level of discretionary powers related to decisions
concerning what actions should be carried out. Accordingly, every
position in an organization possesses discretionary powers concerning
both the what and the how. Metaphorically speaking, decision making
and implementation are placed on the same level.
In the early years of this century, it was Max Weber who introduced the
concept "Kompetenz" (competence), which refers exactly to this way of
organizing. Following Weber (1976: 125), a competence comprises a
task domain" (Aufgabenbereich) and discretionary powers. Consequently, a competence links together decision making and implementation. Placing decision making and implementation on the same
hierarchical level, does not mean that in this kind of organization model
hierarchy does not exist. Yet, a superior, as an incumbent of a 'superior
competence', does not have the right to interfere in matters of content of
subordinate competences.
A department of a university can be regarded as a competence-based
organization. In a university department, coordination is achieved by the
development of programmes, both in research and in education. The head
of the department is responsible for the quality of research and education
of the department. Given the impossibility of direct interference and the
relative autonomy of subordinates, negotiations are required to assure
good quality of both programmes. By drafting lists of priorities, which is
a process involving superior and subordinate(s), an overall framework
can be constructed for both programmes. Subsequently, subordinates can
specify their contributions in detail using the general frameworks as
guidelines. After the specific contributions have been specified, they are
compared with the general frameworks in order to test whether the
general conditions they had to satisfy, are met indeed.
In organizations based on the competence principle, peer control is
essential. It should, however, be noticed that the superlor possesses
disciplinary powers, which can be used when subordinates exceed their
powers. A graphical representation of the basic assumptions of this type
of organization model is given in figure 4.5.5

5The superior's rectangle should, of course, also contain the symbols dw, dh, and im.
We did not include these elements for explanatory purposes, i.e., we wanted to show

the development from classical instrumental theory to competence-theory and its
accompanying transfer of discretionary powers.
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A

dw dh
lm

Figure 4.5. A provisional representation of basic assumptions of
competence models (cf. Peters 1989: 82).

According to Peters (1989: 67ff.) a competence can be formalized in two
ways (1) monocratically, i.e., one single person is responsible for the
task performance of the competence, and (2) collegially: i.e., several
persons are responsible for the task performance. Contrary to collegial
competences, monocratic competences are always of a permanent nature.
A collegial competence can be temporary or permanent. An example of a
temporary collegial competence is a project team; an example of a permanent collegial competence is a board of directors of a company.
For the well-functioning of competences it is necessary that the members
of the competences possess the necessary qualifications. As the incumbents of competences determine themselves what actions have to be

undertaken, in what way they have to be carried out, and how the
different actions will be coordinated, they must be able to recognize
problems, and apply their knowledge in order to make decisions. They
also need the skills required for actually implementing their decisions.
Organizations that make use of collegial competences are rather flexible
(flexibility is defined as the number of possible states of an organization

in time), because the knowledge of various members of the organization
can be used in various problem solving processes.6 An example may
elucidate this point. Organization member Pi is at time to doing a job
related to competence co. He generates knowledge, which he uses at tl
6In cybernetic terms: the variety (number of possible states) of a collegial competence
is larger than the variety of a monocratic competence and much larger than the variety
of organizations based on instrumental assumptions.
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doing a job related to c 1· So, different competences can make use of Pi's
knowledge at different times. This difference between monocratic and
collegial competences should be represented in the graphical representation of the basic assumptions of this type of organization model. In
figure 4.6 it is symbolized by the arrows at the right. Accordingly, figure
4.5 can be regarded as a representation of a monocratically organized
competence.

Representatives of this type of organization models are Beer (1979),
Peters (1989), and Malik (1989).

A

¥

dw dh

*

1m

Figure 4.6. Representation of a collegially organized competence

4.1.4.

The organization of the future

Before classifying the organization of the future, two critical remarks
concerning our typology have to be made. First, one might argue that the
characterization of organization models by only one coordination
principle can easily lead to simplifications, because there are organization
models that imply more than one coordination principle. Especially
combinations of classical instrumental and systemtheoretical principles
often occur side by side as is, for instance, demonstrated by Galbraith
(1973). Hence, characterizing organization models by just one principle
runs the risk of being too primitive. We do not hesitate to admit that this
criticism is justified. For this reason we did not characterize a specific
model as being (predominantly) systemtheoretical. Contrary to classical
instrumental and competence models, we found it impossible to name a
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theory of which it could be safely claimed that it is a systemtheoretical
model; 'pure' models of this type could not be found.
For our purposes, however, this criticism does not have serious consequences. The typology can be applied to the future organization, because
the division of labor and the knowledge of the organization members,
which are two aspects in which the traditional organization and the future
organization differ, serve as the typology's foundation.
Second, the objection can be raised that in many real-life organizations
several coordination principles are applied. It can be argued, for example,
that it is unlikely to find purely instrumental organizations of some size in
the western world; many companies apply competence principles at the
top levels and instrumental principles at the lower levels. We admit that
this situation often occurs. Yet, the critique does not directly concern the
typology, Since the typology is concerned with organization models.
Rather, the critique is directed at the models themselves, of which it is
claimed that they do not reflect organizational practice: the models are 'too
theoretical.' A discussion of this problem would lead us into the realm of
the philosophy of science, because it would imply the analysis of the
philosophical assumptions of models (see e.g. Kieser and Kubicek 1978:
11-77). This subject falls outside the scope of this study, and we will
therefore not deal with it.

After having developed the typology, we are now in the position to relate
the concept of the future organization to a specific type of organization
model. It has already been mentioned that main differences between
contemporary and future organizations concern the division of labor as
well as the expertise of the organization members. With regard to the
division of labor, it was argued that in the knowledge-based organization
most of the work will be done in teams; so project teams will be the main
organizational units. Systemtheoretically inspired theories, as well as
theories based on competence principles are capable of taking teams into
account. In systemtheoretical jargon they are called teams or task-forces
(Galbraith 1973). In the language of the competence theories they are
called collegial competences by Peters (1989), while Malik (1989) simply
calls them 'teams'.
The expertise of the organization members is the second aspect in which
the future organization differs from contemporary organizations.
Members of the knowledge-based organization are (autonomous) specialists. However, the meaning of the concept 'specialist' is ambiguous. For
example, a member of a task-force in a plant of an automobile company
can be regarded as a specialist in car manufacturing. Yet, this kind of
specialists differs from the type of specialists that is working in a
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hospital. The difference between both types can be related to discretionary powers. Whereas specialists of the former type possess only
discretionary powers concerning the how, specialists of the latter type can
take decisions regarding the what and the how. Linking the possession of
discretionary powers to autonomy, it can be argued that latter type
specialists are more autonomous.
So, two types of specialists can be distinguished. Yet, this distinction is
not addressed in the writings of the proponents of the future organization,
and therefore we have to conclude that differences in the division of labor
and expertise do not provide the necessary insights to decide to what kind
of organization model the notion of the future organization refers.
Consequently, we propose to approach the problem from the opposite
side. As the future organization differs in its essential characteristics from
contemporary, command-and-control organizations (Drucker 1988: 53),
it can be based on both (1) systemtheoreticaVcybernetic principles and (2)
competence principles. Since the systemtheoretically inspired organizations have been existing for quite some time, we conclude that the notion
of the future organization refers to competence theories; after all, the
future organization is presented as something fundamentally different
from existing organizations. Also, the emphasis that is placed on the
unified vision and its creation, can be regarded as a sign referring to
competence theories. Although it is not quite clear what is meant by
unified vision, we assume that it refers to a similarity between interpretations made by individual organization members. As such, it resembles
shared meaning. In the discussion of the competence-based organization
(section 4.1.3), shared meaning was addressed by means of the notions
of 'general framework' and 'peer control', both notions implying a
mutual understanding among organization members.
In conclusion, the knowledge-based organization can be regarded as an
organization based on the competence principle. As a unified vision or
shared meaning is important in this type of organization, it can be
hypothesized that GDSSs will become increasingly popular. In the
introductory paragraphs of this chapter, however, it was remarked that
their popularity will be affected by organizational determinants of the
utilization of knowledge as well as by the organizational characteristics
that affect the updating of knowledge by the individuals. In section 4.2,
therefore, we will present a conceptual model of a knowledge-based
organization in which the utilization and updating of knowledge are
conceptualized.
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4.1.5. Summary
The distinction between 'organization as process' and 'organization as
structure' offered the possibility to construct a typology of organization
models. By combining the components of organization as process and the
components of organization as structure (see figure 4.1), three different
coordination principles could be distinguished. Subsequently, three
different types of organization models were distinguished; in classical
instrumental organization models the division between superior and
subordinate (which is related to structure) coincides with the division
between decision making and implementation (which is related to
process). The coordination principle can be labelled as 'command-and-

control'. In systemtheoretical/cybernetic organization models the
rigourous hierarchical division between decision making and implementation as assumed by models of the former type is discarded.
Subordinates take decisions concerning the way in which actions will be
carried out. What actions they have to carry out is, however, still decided

by the superior. Consequently, the coordination principle differs from the
former one. Coordination is achieved by the superior who monitors the
output and influences the input when goals are not met. In competence
models, both decision making concerning the what and the how and
implementation are placed on the same hierarchical level; an incumbent of
a competence, whether it is monocratically or collegially organized,
performs both decision making and implementation. This way of organizing offers a highly flexible organization. Coordination is primarily
achieved by the incumbents themselves, and in this context peer control
plays an important role. The superior can initiate discussions on the
priorities of certain problems that the competences face. As the superior
cannot interfere in matters of content, this discussion will have a
negotiating nature. Finally, the conceptions of the future organizations led
us to argue that the organization of the future should be conceived as an
organization based on the competence principle.

A conceptualization of a competence-based organization will be presented
in the following section. This model will yield systematic insights into
key areas of concern and the main problems of knowledge-based
organizations. More specifically, the model will provide insights into the
organizational determinants affecting the utilization and generation of
knowledge. As such, it has relevance for the use of a GDSS, since the
succesful use of a GDSS presupposes a willingness to apply knowledge
as well as knowledge that is up-to-date.
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4.2

Knowledge-based organizations: a conceptualization

In the present section, we will present the organization model developed
by Peters (1989). Peters's model is grounded on the basic concepts of
Weber (1978), and it integrates two main approaches to the study of
organizations. More specifically, in the literature on organizations, one
can roughly distinguish between two major ways of observing the
phenomenon of organization (cf. Miller and Rice 1967; Etzioni 1961;
Dalton et al. 1970). The first one conceptualizes 'organizations as such'
(Etzioni 1961: 2), thereby largely disregarding individual organization
members. The basic assumption of the second approach to organizations
is that'organizations are people' (Perrow 1970: 2).
Another important reason for choosing this model lies in its assumption
that organization members construct their own views, or models of
reality. It extensively discusses how organized action can be created,
despite differences in semantic networks used to define parts of reality.
Therefore, the model is highly useful in order to gain a proper understanding of the organizational context of a GDSS.
Starting point for Peters's study is the recognition that knowledge is
becoming increasingly important in organizations: it is assumed that
knowledge and information are important determinants of organizational
performance. Hence, Peters argues, in a conceptualization of an organization, the importance of knowledge and information should be reflected.
Based on a critique of various organization models, he formulates several
additional aspects that should be included into an organization model; an
organization should be conceived as a performance unit (Leistungseinheit) in a societal environment. Although goals cannot be used as a
defining characteristic of organizations, an organization model should
account for the existence of multiple goals, which may change over time.
Another prerequisite for an organization is aformal expectation structure.
A final necessary condition for an organization model is the integration of
the aforementioned aspects.
In the remainder of section 4.2 Peters's organization model will be
discussed. But first we have to discuss its foundations, i.e. Weber's
basic concepts (see also Peters 1988a, 1988b).7 In section 4.2.1,

7Most of the organization models that make use of Weber's writings, are based on the
so-called 'Verband: which, however, is not one of the basic concepts. A 'Verband'
consists (at least) of a leader and other members. As Peters does not want to include
hierarchy as a constitutive property of his organization model, he constructs his model
by means of the basic concepts. It is important to remark that 'Verband' is in (Weber
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Weber's basic concepts that are relevant for our purposes will be
described. This analysis will result in the conceptualization of an
organization as an organized social relationship. Characteristics of
organized social relationships will be discussed in section 4.2.2, and in
section 4.2.3 attention will be given to the integration of knowledge and
information into the model. Finally, in section 4.2.4, the model will be
completed.

4.2.1.

Basic concepts

of Weber's sociology8

As Peters states (1989: 28), the basic concepts of Weber are complex
constructs, this being one of the causes for the misinterpretations that are
often made when Weber's work is criticized.9 From semiotics it can be
learned that every text implies a code. Consequently, in order to discard
the difficulties in the reading and interpretation of Weber's work, the
code governing the construction of the basic concepts should be revealed.
For this purpose Peters makes use of Eco's theory of the code (Eco
1976). More specifically, he uses the sign-function (see section 3.1.2.1)
to expose the structure of Weber's basic concepts. Accordingly, signfunctions will dominate our analysis.

4.2.1.1.

Social action

After having analyzed various organization models, Peters concludes that
an organization should be conceived as a performance unit. Basic

concepts of Weber that are related to performance are 'action' (Handeln)
and 'social action' (soziales Handeln). Peters uses these concepts as a
starting point for his study. With regard to action, Weber remarks: "We
shall speak of "action" insofar as the acting individual attaches a
subjective meaning to his behavior." (Weber 1978: 4). A meaningful
1978: 48) erronuously translated into 'organization'. Weber applied the German concept
'Organisation' in a metaphorical sense, and did not use it to designate a specific social
structure. Verband is better translated into'corporate group' (see Peters 19888: 168-69).
8In our opinion, the chapter of Peters's study devoted to the basic concepts of Max
Weber is difficult to comprehend for those who have not studied Weber extensively.
For reasons of explanation, we will therefore quote the phrases on which Peters bases
his argument. In this respect we will make use of the English translation of
'Wirtschaft und Gesellschaft' that was published in 1978 as 'Economy and Society'.
9Exemplary in this respect is the concept of bureaucracy; see Peters 1988b.
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orientation therefore is a constitutive element of action, and distinguishes
action from behavior.
"Action is "social" insofar as its subjective meaning takes account of the
behavior of others and is thereby oriented in its course." (Weber 1978:
4). However, Weber not only defines social action in its relation to
action, he also defines it in the context of a social relationship (Peters
1989: 48):

'The term "social relationship" will be used to denote the behavior
of a plurality of actors insofar as, in its meaningful content, the
action of each takes into account that of the others and is oriented
in these terms. The social relationship thus consists entirely and
exclusively in the existence of a probability that there will be a
meaningful course of social action-irrespective, for the time
being, of the basis for probability." (Weber 1978: 27)10Il 1 I
Peters (1989: 48) concludes that Weber defines two basic forms of social
action. They share the following elements: (1) social action involves a
meaningful orientation (Sinnorientierung), and (2) social action is related
to at least one other person. More specifically:

"Weber distinguishes two forms of social action. Firstly he
speaks of social action which "...is related to the behaviour of
others and oriented to the sequence of this behaviour" [(Weber
1976: 1)]. Secondly, he speaks of social action which commonly
occurs within a social relationship and which is oriented to the

10"Soziale 'Beziehung' soll ein seinem Sinngehalt nach aufeinander gegenseitig
eingestelltes und dadurch orientiertes Sichverhalten mehrere heiBen. Die soziale
Beziehung besteht also durchaus und ganz ausschlieBUch: in der Chance, daB in einer
(sinnhaft) angebbaren Art sozial gehandelt wird, einerlei zunachst worauf diese Chance
beruht." (Weber 1976: 13).
11The German term 'Chance' is translated by 'probability'. The editors of the English
"
translation remark: [Chance] is here translated by "probability," because he [Weber]
uses it as interchangeable with Wahrscheinlichkeit. As the term "probability" is used
in a technical mathematical and statistical sense, however, it implies the possibility of
numerical statement. In most of the cases where Weber uses Chance this is out of the
question. It is, however, possible to speak in terms of higher and lower degrees of
probability. To avoid confusion with the teChnical mathematical concept, the term
"likelihood" will often be used in the translation. It is by means of this concept that
Weber, in a highly ingenious way, has bridged the gap between the interpretation of
meaning and the inevitably more complex facts of overt action." (Weber 1978: 59).
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common content of meaning of several persons (ibid: 13.)."
(Peters 1988a: 273).12

We will use sign-functions to represent the foregoing argument in order
to elucidate the structure of Weber's concepts. A stepwise procedure will
be used: if the construction of a sign-function involves the denotations
and connotations of sign-functions that have already been constructed,
then these connotations and denotations will be represented by a capital D
and a figure indicating the corresponding sign-function.

In sign-function 4.1 social action (SA) is represented.13
<<SA>> -d meaningorientation, d related to others

Sign-function 4.1. Social action (Peters 1989: 49)

Comparison of both definitions of social action reveals two contexts:
according to the first definition only one person is required, and its
behavior must be related to the sequence of behavior of at least one other
person. Following the second definition at least two persons are required
for social action, and the actions must be oriented to a common content of
meaning instead of to the sequence of behavior. The first definition refers
to actions that can be directly observed in reality. In the second case, an
observer has to assume whether or not observed behavior is related to a
content of meaning. Therefore, social action in this perspective connotes
probability; it is only likely that observed behavior is social action, the
observer can never be absolutely certain. Probability of social action is

characteristic for the social relationship.
Peters distinguishes an additional form of social action, one that is
neglected by Weber, which he calls social interaction: "...social action
can be interpreted as social interaction when several actors perform
mutually related sequential actions." (Peters 1988a: 273). Consequently,
social action involving only one person (the first definition) is called
simple social action. In sign-function 4.2 the constituents of and relations

12It should be noted that the translation of the German text into the English language
as is given in the article (Peters 1988) differs from the translation of Wirtschaft und
Gesellschaft (Economy and Society) that was published in 1978. Both translations

however convey the same meaning.
13 pi' stands for denotation; see section 3.1.2.1.
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among the simple social action, the social interaction, and the social
relationship are shown.14

cont

sequence

of actions

- d actuality

1

lor« me,404
(simple SA)

\

cont mutud

(interaction)

<<SA>>- Dl

\

cont meaningful content - d more than one, d probability
(social relation)

Sign-function 4.2. Different forms of social action (Peters 1989: 50)

In sign-function 4.2, two basic forms of social action are distinguished:
(1) social action oriented to the sequence of behavior and its subtypes
simple social action and interaction, and (2) the social relationship, i.e.,
social action that presupposes a shared meaningful content, or, as Peters
calls it (1988a), a common content of meaning. Weber mentions an
additional characteristic of a social relationship (Peters 1989: 51),
namely, persons involved in a social relationship do not have to know
each other. Including this element in the lower branch (contextual
dimension 'meaningful content') of sign-function 4.2, results in the signfunction of a social relationship (sign-function 4.3).

<<SR>>- Dl, dprobability, d meaningful content, d>1

r ··'"®===s
cont strangers

Sign-function 4.3. Social relationship15 (Peters 1989: 51)
4.2.1.2.

Closure

Peters uses sign-function 4.3 to clarify the concept of closure (Schliessung). The number of participants involved in a social relationship can be
restricted. External closure is the term that is used to denote the restriction
cont'stands for'context'.
d >1' means'd more than one'.

14,
15,
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on the potential members of a social relationship. External closure can be
motivated by traditional, emotional, and rational reasons. As organization
connotes rationality, Peters is interested in rational reasons underlying
external closure. 16
A prerequisite for participation in a social relationship is the performance
of certain activities; members of a social relationship commit themselves
to a certain performance (Leistung). By their performances, participants
may earn benefits (rewards). External closure is used to monopolize the
benefits or advantages for its members; only the members of the social
relationship benefit from the rewards that the social relationship yields.
Besides external closure, which refers to the conditions for membership
of a social relationship, internal closure can be distinguished. Internal

closure refers to the distribution of the earned benefits among the

participants. Several rules for distribution can be imagined such as the
nature and scope of the performance of the specific member or the rights
of property. Sign-function 4.4 shows the rational closure of a social
relationship.

<<SR>> ---- D3, d closure

,/

cont external - d monopoly, c admissionrules

cont

internal

-

d distribution, c distributionrules

Sign-function 4.4. Rational closure (Peters 1989: 53)

4.2.1.3.

Associative relationship and communal relationship

Closure of a social relationship is important for the discussion of two
concepts that are based on the concept of the social relationship, namely
the associative relationship (Vergesellschaftung) and communal relationship (Vergemeinschaftung). Participation in a communal relationship is
motivated by a subjective feeling of togetherness that is based on tradition, affection, or emotion.
"

A social relationship will be called "associative" (Vergesellschaftung) if and insofar as the orientation of social action within
it rests on a rationally motivated adjustment of interests or a
similarly motivated agreement, whether the basis of rational
judgement be absolute values or reasons of expediency. It is
1*or an extensive discussion of the reasons for external closure see Peters
169

1988a.

especially common, though by no means inevitable, for the
associative type of relationship to rest on a rational agreement by
mutual consent. In that case the corresponding action is, at the
pole of rationality, oriented either to a value-rational belief in
one's own obligation, or to a rational (zweckrationale) expectation
that the other party will live up to it."17 (Weber 1978: 40- 1).

<<SR>>- D3

/

cont togetherness-feeling

cont one-sided

cont interests - d agreement

\ cont

mutual

( associative relationship)

Sign-function 4.5. Motives for participation in a social relationship
(Peters 1989: 53).

Sign-function 4.5 represents the possible motives for participation in a
social relationship. Sign-function 4.6 elaborates the lower branch of sign17 Peters remarks
(1988a: 271) that an associative relationship "...is constructed out of
the accomodation between or linkage of interests which are motivated either valuerationally or purposively rationally." 'Purposively rational (zweckrational)' is in Weber
1978 translated into 'instrumentally rational'. However, the translation 'purposively
rational' is, in our opinion, the better one since it emphasizes the importance of the
purpose by which the action is motivated. That is, in 'zweckrationales Handeln' the
purpose is central, while the means or instruments used to attain the goal are of less
importance. However, in this study we will adopt the term instrumentally rational as it
is the generally accepted one. For reasons of completeness the four ways of orientation
will be described:
"Social action, like all action, may be oriented in four ways. It may be:
(1) instrumentally rational (zweckrationaO, that is, determined by expectations as to
the behavior of objects in the environment and of other human beings; these
expectations are used as "conditions" or "means" for the attainment of the actor's own
rationally pursued and calculated ends.
(2) value-rational (wertrationaO, that is, determined by a conscious belief in the value
for its own sake of some ethical, aesthetic, religious, or other form of behavior,
independently of its prospects of succes;
(3) afectual (especially emotional), that is, determined by the actor's specific affects
and feeling states;
(4) traditional, that is, determined by ingrained habituation." (Weber 1978: 24-5).
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function 4.5, and represents an associative relationship. Combining signfunctions 4.4 and 4.6 results in the sign-function of a closed associative
relationship (sign-function 4.7), which, as we will see, plays an important role in the organization model that is eventually presented by Peters.
<<AR>> - D3, d interests 8

cont linkage

\ cont accomodation

Sign-function 4.6. Associative relationship (Peters 1989: 54)18
cont linkage - d monopoly, c admissionrules

<<AR>>- D3, dinterests

1

\ cont

(extemddo=€)

accomodation

- d distribution,

c distributionrules

(internal closure)

Sign-function 4.7. Closed associative social relationship
(Peters 1989: 55).

4.2.1.4. Regularity
As was stated in the introduction of this section, a formal expectation
structure should be included in an organization model. Therefore, Peters
studies the factors that account for regularity in social action; regularity in
the actions of the members of an associative relationship is a prerequisite
for the development of a formal expectation structure. According to
Weber, usage and self-interest are the factors that account for the regularity of social action. Usage (Brauch) exists if "...the probability of its
existence [the existence of an orientation toward social action that occurs
regularly] within a group is based on nothing but actual practice." (Weber
18 The original 'Interessenausgleich'
and 'Interessenverbindung' are translated as
'adjustment of interest' and 'agreement of interest', respectively. The translation of
'Interessenverbindung' by 'agreement of interest' is problematic. We therefore follow
the translation that was given in Peters (1988a): 'linkage of interests'.
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1978: 29), which, in turn, can be based on either long standing or
novelty. In the former case, Weber speaks of customs (Sitte), in the latter
case, he speaks of fashion (Mode). With respect to customs, two additional contexts are distinguished, namely, order and habit; habits and the
belief in the existence of a legitimate order increase the likelihood of
regular social action. Order implies that (social) action is actually oriented
to certain norms or rules that are regarded as obligatory or exemplary by
the actor. It stands in contrast to habit (Gewohnheit). Habit does not
imply the orientation towards obligatory or exemplary rules or norms:

"Action, especially social action which involves a social
relationship, may be guided by the belief in the existence of a
legitimate order. The probability that action will actually be so
governed will be called the "validity" (Geltung) of the order in
question.

1. Thus, the validity of an order means more than the mere existence of a
uniformity of social action determined by custom or self-interest. [...] when a
civil servant appears in his office daily at a fixed time, he does not act only
on the basis of custom or self-interest which he could disregard if he wanted
to; as a rule, his action is also determined by the validity of an order (viz., the
civil service rules), which he fulfils partly because disobedience would be
disadvantageous to him but also because its violation would be abhorrent to
his sense of duty (of course, in varying degrees).
2. Only then will the content of a social relationship be called an order if the
conduct is, approximately or on the average, oriented toward determinable
"maxims". Only then will an order be called "valid" if the orientation toward
these maxims occurs, among other reasons, also because it is in some
appreciable way regarded by the actor as in some way obligatory or exemplary
for him." (Weber 1978: 31).19

Two subtypes of an order are distinguished:

"An order will be called
(a) convention so far as its validity is externally guaranteed by the
probability that deviation from within a given social group will
result in a relatively general and practically significant reaction of
disapproval;
(b) law if it is externally guaranteed by the probability that

physical or psychological coercion will be applied by

a

staff of

19'A maxim is a rule to which an actor must subject his or her actions in a purposive
[instrumental] manner" (Peters 1988a: 275).
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people in order to bring about compliance or avenge violation."
(Weber 1978: 34).

In sign-function 4.8 the semantic code of usage is given.
cont

/

<<U>>-d act. practice 1 cori

Cessrkr

d long standing

\ cont fashion-d novelty

law

r=d=r j\cont

convention

\cont habit

Sign-function 4.8. Usage (cf. Peters 1989: 58)
Besides the orientations of actions to contents of meaning that are related
to usage (as is illustrated in sign-function 4.8), regularity in social actions
also can be motivated by the self-interests (Interessenlage)20 of an

individual:

Regularity of social action "...may be said to be "determined by
self-interest," if and insofar as the actors' conduct is
instrumentally (zweckrational) toward identical expectations. [...]
Many of the especially notable uniformities in the course of social
action are not determined by orientation to any sort of norm which
is held to be valid, nor do they rest on custom, but entirely on the
fact that the corresponding type of social action is in the nature of
the case best adapted to the normal interests of the actors as they
themselves are aware of them.[...] The dealers in a market thus
treat their own actions as means for obtaining the satisfaction of
the ends defined by what they realize to be their own typical
economic interests, and similarly treat as conditions the
corresponding expectations as to the prospective behavior of
others. The more strictly rational (zweckrational) their action is,
the more will they tend to react similarly to the same situation. In
this way there arise similarities, uniformities, and continuities in
20The editors of the English translation of Wirtschaft und Gesellschaft remark: "The
term Interessenlage presents greater difficulty. It involves two components: the
motivation in terms of self-interest and orientation to the opportunities presented by
the situation. It has not seemed possible to use any single term to convey this
meaning in English and hence, a more roundabout expression has had to be resorted to

[i.e. self-interest]." (Weber 1978: 60).
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their attitudes and actions which are often far more stable than
they would be if action were oriented to a system of norms and
duties which were considered binding on the members of a
group." (Weber 1978: 29-30).

It is now possible to

construct a sign-function

of regularity (<<R>>).

Regularity in the course of social action can be determined by (1) habit,
(2) rules based on conventions or law, or (3) self-interest:
cont habit

<<R>>

dprobability,

d

typical course of

actionr

cont norms

\ cont

self-interest

Sign-function 4.9. Regularity of action (Peters 1989: 60)
a social relationship will last depends on the elements that
determine regularities in social action. However:

Whether

"An order which is adhered to from motives of pure expediency is
generally much less stable than one upheld on a purely customary
basis through the fact that the corresponding behavior has become
habitual. The latter is much the most common type of subjective
attitude. But even this type of order is in turn much less stable
than an order which enjoys the prestige of being considered
""
binding, or, as it may be expressed, of "legitimacy. (Weber
1978: 31).
Several motives for attributing legitimacy to an order can be distinguished:
"The actors may ascribe legitimacy to a social order by virtue of:
(a) tradition: valid is that which has always been;

(b) afectual: especially emotional, faith: valid is that which is
newly revealed or exemplary;
(c) value-rational faith: valid is that which has been deduced as an
absolute;
(d) positive enactment which is believed to be legal.
Such legality may be treated as legitimate because:
(i) it derives from a voluntary agreement of the interested parties;
(ii) it is imposed by an authority which is held to be legitimate and
therefore meets compliance." (Weber 1978: 36).
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Sign-function 4.10 represents legitimacy (<<L>>).
cont always been -d tradition
<<L>>- d binding,c acceptance r cont exemplary ---daffection
cont absolute

-

cont legality

d value-rationality
d instrumental
rationality

Sign-function 4.10. Legitimacy (Peters 1989: 62)21
4.2.2.

Organization as

a closed

associative relationship

After having discussed Weber's basic concepts, Peters starts to integrate
the various concepts into an organization model. Weber's concept of the
social relationship is used by Peters as the foundation for his organization
model. More specifically, the closed associative relationship, which is
based on the social relationship, serves this purpose (see sign-function
4.7). Sign-function 4.11 represents the closed associative relationship.
Substituting for D3 the denotations of sign-function 4.3, and for Dl the
denotations of sign-function 4.1, sign-function 4.11 results, which is an
extended representation of sign-function 4.7:

<<AR>>--4 meaningorientation, d related to others,
d meaningful content, dprobability, d>1, d

-/ cont linkage

self-interests

-'*cont accomodation

Sign-function 4.11. Sign-function 4.7 extended
Thus, the foundation of Peters's organization model is represented in this
sign- function. According to sign-function 4.11, an organization as a
closed associative relationship is characterized by actions, motivated by
self-interests, oriented towards a common content of meaning. As human

actions are of a voluntary instead of a deterministic nature, it is only
probable that actions will occur. Accordingly, Peters distinguishes four
subdomains of an organization (a closed associative relationship) that can
be organized, namely:
1) actions resulting in specific performances (dmeaningorientation);
21

Instrumental rationality is related to legality (cf. Weber 1978: 217ff.)
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2) orientation to a common content of meaning (dmeaningful content,
drelated to others/d >1);
3) the content Ofmeaning itself (dmeaningful content);
4) regularities, which, in case of an associative relationship, are based on
interests (dself-interest).

4.2.2.1.

Organizing actions: standardization

Regularities in sequences of action are determined by habit, norms, or
interests (sign-function 4.9). It is possible to design specific regularities
in the sequences of action: "...it may be desirable to structure the
sequence of actions, for instance, for coordinating the actions of interdependent spheres of competency, or for establishing inter-organisational
modes of control, or for increasing the probability and calculability of
certain business conduct."(Peters 1988: 275). This process of structuring
the sequence of actions (Handlungsablaufe), i.e., structuring the operations or implementation, is called standardization, and it results in procedures.

4.2.2.2.

Organizing the content of meaning: formalization

Whereas standardization is related to the sequences of action, formalization is related to the content of meaning. Formalization and the already
mentioned concept of competence (see section 4.1) are related; a sphere
of competence, or, simply, 'a competence' involves:

"(a) A sphere of obligations to perform functions which has been
marked off as part of a systematic division of labor. (b) The
provision of the incumbent with the necessary powers. (c) That
the necessary means of compulsion are clearly defined and their
use is subject to definite conditions." (Weber 1978: 218).

The obligations referred to in condition (a)22 result from the content of
meaning that is formulated in maxims (rules) to which the incumbent of
the competence should orient his or her action. By formulating the con22It should be mentioned that the translation of condition (a), in which reference is
made to functions, is not without problems. The German text states: "a) einen kraft
Leistungsverteilung sachlich abgegrenzten Bereich von Leistungspflichten,-..."(Weber
1976: 125): in the original no reference is made to functions.
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of meaning in maxims, it is intended to increase the probability that
actions oriented to the common content of meaning of the associative
relationship will actually occur. In this respect, actions of the incumbent
are rule-bounded and the calculability of actions is increased (Peters
1988a: 274-5). Stated differently, the content of meaning of an associative relationship, to which the incumbents orient their actions, is formulated in, or perhaps one should say 'transformed into', maxims. Since
maxims are constitutive for a competence, as they imply "spheres of
obligations to perform functions",23 formalization is directed to the
structuring of competences (including the relationships among competences), and as such it determines the basis for action of the organization
members. But not only does formalization determine the basis for action
of the organization members, it also provides the basis for a formal
expectation structure. An organization member may expect that fellow
members orient their actions to the maxims of the competences of which
they are the incumbents. Maxims and expectations are two sides of the
same coin. The structure of competences, (the organization structure),
therefore is conceived as a maxim and expectation structure. In signfunction 4.12, a representation of a competence (<<C>>) is given.24
tent

cont sphere of obligations

<<C>>

d maxim,d

expectation

\

cont power

Sign-function 4.12. Organizational competence (Peters 1989: 66)
As has already been described in section 4.1, competences can be
formalized in two ways, namely monocratically or, better, monistically (a
permanent competence having only one incumbent),25 and collegially
(permanent or temporary competence with more than one incumbent).
Based on the foregoing discussion, the sign-function of the closed
associative relationship must be extended. Organizing a closed associative
relationship involves maxims and principles of formalization. It follows
that an organization (as an organized social relationship) is conceived as a
23Rules are obligatory by nature
24Means of compulsion is not included as a marker in the sign-function since it
denotes hierarchy. As hierarchy is not regarded as an essential characteristic of
organization (see introductory paragraphs of section 4.2), it is not included in the sign-

function.
25Monocratic is monistic in hierarchy (Peters 1989: 67).
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closed associative relationship (I)10), of which the meaningful content is
formulated in maxims and formalized as an expectation structure (D12). It
should be noted that this definition is a minimal one; it refers to only two
out of four subdomains that can be organized. Sign-function 4.13
represents an organized closed associative relationship, or, an organized
social relationship (<<OSR>>).

<<OSR>>

D7, D12,d formalizationprinciple

- --cont

i

collegial

cont monistic

Sign-function 4.13. Organized closed associative relationship/organized
social relationship (Peters 1989: 67)

4.2.2.3.

Organizing interests: closure

Self-interest is the primary motive to participate in an assocative relationship (see section 4.2.1.3). In this respect the concept of external closure
refers to the conditions for membership. By linking their interests, which
involves commitments to specific performances, participants try to create
certain advantages that can be monopolized, and subsequently can be
distributed among the participants (internal closure). Using the specific
performances as a criterion, two categories of participants of a social
relationship can be distinguished. On the one hand, persons can be distinguished who create the conditions for the opportunity of monopolizing
advantages (benefits) by means of their material possessions (e.g.
owners and shareholders). On the other hand, participants can be distinguished who actually realize the attainment of interests. The former group
is referred to as external interested parties (externe Interessenten), the
latter is called internal interested parties (interne Interessenten).

4.2.2.4.

Organizing orientations: legitimacy

In this section we will concentrate on the probability of continued
existence of an associative relationship. In the foregoing analysis
attention was paid to the orientation of an individual, which appeared to
be mainly determined by maxims and self-interest. The possibility of a
conflict between self-interest and maxims has been neglected sofar,
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although this situation can easily occur. If expected actions conflict with
the organization member's self-interest, he may decide not to fulfil the
expectations, or he may leave the organization. According to Peters, it is
the legitimacy of the relation between self-interest and maxims that
influences the orientations of the participants and their willingness to
remain a member of the organization. The legitimacy of the relation
between efforts and benefits (material and non-material) affects the
individual's commitment and continued membership, and eventually the
sustained existence of the organization. The distribution of benefits is
essential in this respect. However, procedures that are followed as well
as the means that are allowed to be used in this process of establishing the
distribution of benefits, also influence the legitimacy (Peters 1989: 70).
In sum, 'legitimacy' refers to the relation between efforts and earnings. It
is determined by the distribution of the earnings and the process of
establishing distribution rules.

4.2.3

Integrating knowledge and information

Although it was argued that the analysis in section 4.2 would concern the
knowledge-based organization, we did not yet address the notion of
knowledge or, as the knowledge-based organization is sometimes referred to as the information-based organization, information. In the present
section we will pay attention to both concepts, and we will show how
they are integrated. In section 4.2.3.1 the definitions of knowledge and
information will be introduced. Knowledge and information, together
with the skills of an individual, form the individual's qualifications,
which are essential for individual competence. Individual competence
affects a person's capability to satisfy the expectations that are formulated
in maxims of an organizational competence. The relation between
individual and organizational competence refers to the relation between
individual and organization, which has already been addressed by the
concept of legitimacy. In section 4.2.3.2 this relation will be discussed in
more detail.

4.2.3.1.

Knowledge and information

In section 3.1.2.1 sign-functions were introduced as means used to
represent meaning(s) of an expression, and it was written that, by using
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semantic codes, individuals give meaning to expressions.26 Signfunctions can be related to each other, as was shown by the inclusion of
denotations and connotations of different and formerly developed signfunctions into new sign-functions (see e.g. sign-function 4.11). Peters
uses sign-functions to define knowledge: according to Peters, knowledge
should be regarded as judgments, which can be represented by signfunctions:

"Knowledge is conceived as the total of relations that exist
between expressions and semantic markers as they [the relations]
are established by a [semantic] code."27 ( eters 1989: 118).
From a semiotic point of view, three distinct types of judgments can be
distinguished, namely, factual, semiotic, and metasemiotic (Eco 1976:
159-60):

"Let us call semiotic a judgment which predicates of a given
content (one or more cultural units) the semantic markers already
attributed to it by a previous code; let us call factual a judgment
which predicates of a given content certain semantic markers that
have never been attributed to it by a previous code. [...] On may
5, 1821, /Napoleon died on Saint Helena/ constituted a factual
judgment. But from that moment on, the same statement has
constituted a semiotic judgment because the code has fixed in the
compositional tree of /Napoleon/ the definitional connotation
<<died on Saint Helena>>." (Eco 1976: 159).
The judgment whether or not to include a specific semantic marker in a
sign-function is called a meta-semiotic judgment (Eco 1976: 159). Peters
argues, however, that 'meta-semiotic' connotes a meta-language. Since
Eco does not use a meta-language, it would be better to speak of autosemiotic judgments, denoting the self-reference of this kind of judgments, i.e., Judgments concerning semiotic judgments (which can be
represented by a sign-function). Subsequently, Peters develops a
definition of'information' that is based on auto-semiotic judgments:

26Expressions is used in the most general sense; not only words are referred to but also
concepts, objects, ideas, and phenomena can be given meaning.
27„Kenntnis wird als die Gesamtheit aller durch einen Code festgelegten Beziehungen
zwischen Ausdracken und den semantischen Markern verstanden;..."
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"Information is conceived as every change in the relations
between expression and semantic markers [sign functions]. These
changes involve auto-semiotic judgments" (Peters 1989: 118).28
From a technical point of view, sign-functions can be changed in several
ways; sign-functions can change by,the addition or removal of denotations, connotations, contextual, or circumstantial markers. The change
of knowledge is based on either observation or thinking.
4.2.3.2.

Organization and individual

Within an organizational context, knowledge is relevant from the
perspective of the actions that one is expected to perform; without
knowledge and the capability of updating the knowledge, that is, without
the capacity to inform, the likelihood that the expected actions are
performed decreases, especially in rapidly changing environments. But in
order to live up to the expectations, an organization member not only
needs knowledge, skills to 'put knowledge into practice' are also needed.
Without the required skills, expectations cannot be fulfilled. The concept
of individual competence (personale Kompetenz) refers to the individual's qualifications. More specifically:

"Individual's competence can be conceived as the individual's
capability to make semiotic and auto-semiotic judgments, which
can be demonstrated and communicated to others" (Peters 1989:
118).29

However, the actual performance is not only determined by individual
competence, but also by the willingness to perform as expected. As
described in section 4.2.1.4, the legitimacy of the relation between efforts
and earnings affects the willingness to orient the actions to the expectations formulated in maxims of the organizational competences.
In the discussion of legitimacy the tension between organizational
interests and individual (self-)interests was addressed. Remember,
however, that interests formed only one subdomain of organization out of
wird als jede Veranderung der Beziehungen zwischen den Ausdnicken
und ihren semantischen Markern aufgefaBt."
29 „ Die
Kompetenz einer Person kann als die Fahigkeit bestimmt werden semiotische
(kenntnisbezogene) und autosemiotische (informative) Urteile zu fallen, die anderen
kommuniziert und demonstriert werden kOnnen."
28" Information
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four possible domains, namely, interests, orientations, content of meaning (expectations), and actions (see section 4.2.2). In section 4.2.3.1 an
additional domain was introduced, on which knowledge and information
are accomodated. This domain is called the semiotic domain or level.
Using these domains as building blocks, Peters distinguishes four levels
in his final model, namely (1) the level of organizational interests, (2) the
level of expectations, which includes and integrates the subdomains
content of meaning and orientation, (3) the semiotic level, and (4) a
technical level, which accomodates the object oriented actions. Before
presenting the final model, we have to study these levels in more detail.
The linkage of interests and the adjustment of interests are the constituents of the level of interests. Since it is assumed that participants are
interested in maintaining the linkage of interests, because it provides the
basis for the adjustment of interests, it is referred to as 'organizational
interests' (organisationale Interesse), i.e., interests at the level of the
organization (which encompasses all the participants involved in the
organized social relationship). In section 4.2.2.4, two types of expectations were distinguished, i.e. organizational expectations formulated in
maxims of the organizational competences and individual expectations
related to self-interests. The legitimacy of the relation between maxims
and self-interests affects the individual's orientation. These four factors
(organizational competence, individual interests, the orientation of the
individual, and legitimacy) are situated at the level of expectations. As
individual competence is related to knowledge and information, it is
situated at the semiotic level. Actions are placed on the technical level.
The adjective 'technical' is used to refer to the possibility of designing the
sequence of activities from an engineering point of view, as was
described in the section on standardization.
A provisional representation of the model is given in figure 4.8.
Organizational interests affect the (construction of) organizational competences, and it provides a basis for the satisfaction of individual interests
by the distribution of earnings. Both elements affect the orientation of the
organization member. The orientation is decisive for the way in which
individual competence is applied, i.e., the individual orientation affects
the way in which knowledge is used (it affects the individual's decision
making), and, consequently, it influences the object oriented actions.
The central element is the relation between the factors affecting the
individual orientation, i.e., organizational competence and individual
interests. The question can be raised which one of them is decisive.
Using systemtheoretical notions, and referring to the factors that, according to Weber, affect the regularity of actions, Peters argues that if the
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relation between expected performances as formulated in maxims and the
individual interests is regarded as legitimate, then the likelihood increases
that the action will be oriented to the organizational competence; else, the
probability of the orientation towards the individual interests increases
(Peters 1989: 153-4; 160-76).
level of
organizational

organizational
interests

interests
organizationalF - - - - - - - - - - - legitimacy

individual

, interests

competence
individual
orientation

level of
expectations

¥
individual
semiotic

competence

level

technical
acuons

level

Figure 4.8. Provisional representation of Peters's organization model
(cf. Peters 1989: 153).
As the reader remembers, besides the internal interested parties (the
organization members), external interested parties were distinguished (see
section 4.2.2.3). Hence, in judging the legitimacy, not only the relation
between efforts and earnings is evaluated, but the distribution of the
realized earnings between both categories is also included.

4.2.4.

Final model

Since organizations are confronted with rapidly changing environments,
and, consequently, knowledge becomes outdated at ever faster rates, the
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major purpose of Peters's study was to develop an organization model by
which processes of knowledge generation and utilization could be conceptualized. Figure 4.8 is a mono-causal representation, which serves to
illustrate some of the main points of Peters's study. However, in order to
account for adaptation to changing circumstances, causal loops have to be
included in the model (Peters 1989: 137,147).
Six loops can be distinguished.30 It is important to note that by distinguishing six loops, we depart from Peters's original model in which eight
loops are described. The reason underlying this discrepancy concerns a
conceptual ambiguity regarding individual competence. In his study,
Peters describes individual competence in two ways. On page 118, it is
described as the individual's capability of making semiotic and autosemiotic judgments that can be demonstrated and communicated to
others. On page 157 it is described as the individual's capability of
making semiotic and auto-semiotic judgments as well as the application of
these judgments to object oriented action.31 Compared with the first
description, it seems that the second one contains an additional element,
namely the application or utilization of knowledge.32
However, in the graphical representation of his model, as well as in the
accompanying text, Peters distinguishes between individual competence
and the application of knowledge (see Peters 1989: 16Off.). Yet, according to the second definition, the application of knowledge is a constituent of individual competence, which means that the distinction cannot
be made. But the first definition implies the application of knowledge as
well; the making of semiotic and auto-semiotic judgments implies, by
definition, the use of knowledge. Hence, distinguishing between
individual competence and the utilization of knowledge is to create an
inconsistency. Therefore, in our representation of Peters's model
(presented in figure 4.9) we will disregard this distinction. Consequently,
the revised model contains only six loops.

30That iS, six loops besides the loop existing at the level of the organizational
interests (see figure 4.9). This loop (between the components linkage of interests and
adjustment of interests) is implied by the notion of organizational interests depicted in
figure 4.8. For simplicity's sake, we did not explicitly include this loop in figure 4.8.
31"Die Fahigkeit zu faktenbezogenen, semiotischen und autosemiotischen Urteilen und
das Umsetzen dieser Urteile in objektbezogenes Handeln bestimmen die individuelle
Kompetenz einer Person." (Peters 1989: 157).
ersonale
2AS the meaning of the verb 'to demonstrate' is rather ambiguous, and this verb might
imply the utilization of knowledge to object oriented action, we cannot deduce whether
a fundamental discrepancy between both descriptions exists.
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Compared with the original representation of the model, the revised
representation has been changed in one more minor detail. The change
concerns the box labelled 'object oriented actions.' In the original
representation, the corresponding box is labelled 'object oriented.' As
this description is an adjective referring to object oriented actions, we
prefer the latter description.

A first loop is created by including into figure 4.8 an additional relationship linking the technical and the semiotic level; as the application of
knowledge to object oriented activities results in an increase in experience
(i.e., experiential knowledge is gained), it affects individual competence.

Hence, an additional relation should be included, and a loop emerges.
Yet, knowledge is not only applied to object oriented activities; it is also
used in order to make auto-semiotic judgments, which means that it is
applied to individual competence itself. Hence, a self-referential loop at
the semiotic level must be included representing the capability to inform.
Third, it is not unlikely that by the utilization of their knowledge,
organization members create new opportunities for the satisfaction of
their self-interests. For example, by rethinking his position in an organization, an organization member may find alternative ways of getting her
work done. This knowledge will affect her orientation, especially if the
alternatives concern more efficient ways of doing her job, which means
that the legitimacy between efforts and earnings is at stake: with less
effort the same earnings can be made. So, a relation has to be included
that links individual competence and orientation.
A fourth loop emerges when the importance of environmental changes is
fully understood. Imagine that, as a consequence of environmental
changes, the actions of the organization members do not yield satisfactory
results any more. This problem can be overcome in two ways. First, the
individual organization member can change her activities, which means
that she applies her knowledge in a different way. This change refers to
the first loop that has been elaborated. Second, the problem can be solved
at the level of the organization by changing the organization structure. In
the terminology of Peters's model, we have to say that the problem can
be solved by changing the organizational competence, the structure of
competences. Thus, a relation linking the technical level and the level of
expectations has to be included. Stated differently, as turbulent environments require flexible organizations. the adaptation of the organization
structure must be accounted for in the model. The capacity to adapt is
represented by the relation linking the technical and the expectation level.
The fifth loop is immanent in the model from its very beginning. As
membership of an organized closed associative relationship is primarily
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Figure 4.9. Revised representation of Peters's organization model
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motivated by self-interest, a relation between the technical level and the
level of organizational interests has to be included: the earnings resulting
from the performances at the technical level flow back to the level of
organizational interests, and are subsequently distributed.
The final loop concerns, what may be called, organizational learning.
Knowledge-based organizations heavily rely on their specialists. Replacement of the specialist often causes difficulties due to the nature of the
work. In order to reduce the dependency on the specialists, organizational
knowledge bases can be created; speaking metaphorically, one might say
that organizational memory is created. In these knowledge bases,
problem solving procedures and the corresponding outcomes are stored.
In this Way, the individual knowledge is made accesible to other members
of the organization, who can consult the knowledge bases in order to
solve some of the organizational problems they are working on.33 Hence
,
a relation, representing organizational learning,
linking the semiotic level
and the expectation level, is required. Figure 4.9 is a slightly
adapted
representation of Peters's organization model.
4.2.5.

Evaluation of the model

The present chapter is included in this study because we are interested in
the organizational determinants of knowledge utilization and generation.
The reason is twofold. First, the utilization and generation of knowledge
are necessary requirements for the succesfulness of a GDSS session.
Second, a GDSS session should be regarded as a means to increase the
probability of coordinated action. However, due to organizational conditions, the knowledge produced during a GDSS session may not be
applied. Therefore, in order to benefit from the potential advantages of
GDSS sessions, insights into the organizational determinants of
knowledge utilization and generation are required.
The conceptual model of the knowledge-based organization developed by
Peters (1989) was chosen for this purpose. This model not only conceptualizes organizational determinants of the generation and utilization of
knowledge, but, as the discussion of the model showed, it also emphasizes the importance of shared meaning, which means that a direct
33From the perspective of an individual organization member, recording and filing its
own knowledge may be perceived to be disadvantageous, because it seems to be
directed against the individual's self-interests. At the other hand, however, it might be
advantageous as well, because it increases the possibility of monopolizing benefits by
the organization as a whole (cf. Peters 1989: 159).
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relation is established between the model and the analysis of shared
meaning presented in the previous chapter.
In Peters's model, shared meaning is addressed by the notion of the
common content of meaning, which forms the foundation on which the
model rests. If there is no orientation towards a common content of
meaning, then social action does not exist, and, consequently, there
cannot be organization; orientation towards a common meaningful content
is an essential requirement for organization. Yet, organization members
do not always orlent their actions towards the common content of
meaning; as social action is of a probabilistic nature, it is only likely that
organization members will orient their actions towards the common
meaningful content. In order to increase this probability, several subdomains (levels), can be organized, namely, the organizational interests,
the expectations, and the technical levels. The process of organizing the
level of the organizational interests was referred to by the concept of
closure. At the level of expectations, formalization is used to denote the
organizing of organizational expectations, and the concept of legitimacy
refers to the organizing of individual interests. Standardization is the term
that is applied to the organizing of object oriented actions, situated at the
technical level. Thus, by organizing these subdomains, it is attempted to
affect the actions of the organization members in such a way that they
orient their actions towards a common content of meaning.
In addition, a fourth level, called the semiotic level, is distinguished. It is
this level that is important for our purposes, because the utilization and
generation of knowledge are situated at this level, i.e, these concepts are
the constituents of the construct of individual competence. From the
model it can be learned that the individual's competence, the utilization
and generation of knowledge, is determined by the individual's orientation. In other words, whether or not an individual organization member
will apply her knowledge, or generate new knowledge, depends on her
orientation. An organization member can orient actions to self-interests or
to the maxims of the organizational competence.
Applying this knowledge to a GDSS session, this means that an
individual team member can orient her actions to the purpose of the
GDSS session (i.e., the definition of the problem mess), conceived as the
maxim of the collegially organized competence, that is, the team.
However, the team member may also orient her actions to her selfinterests. It should be remarked that both orientations do not necessarily
have to conflict. The organizational interests, formulated in the maxims of
the competence, and the individual self-interests may even coincide. For
example, as the participation in an organization is based on self-interests
(section 4.2.2.3), it is in the interest of the individual that the organization
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remains viable. Since a GDSS session (indirectly) concerns the viability
of an organization, individual organization members may be more willing
to participate (and apply their knowledge) in a GDSS session if they
understand the importance of the GDSS session for the organization's
existence, and, consequently, for their own interests.
If, however, organizational interests and individual interests do not
coincide, the legitimacy of the ratio of efforts and earnings (both in a
material and a non-material sense) becomes the decisive factor determining in what way an organization member will apply her individual
competence. The legitimacy, in turn, is affected by the distribution of
earnings and by the negotiation processes concerning the determination of
distribution rules (section 4.2.2.4).
In conclusion, in order to increase the likelihood that organization
members are willing to become members of the GDM team and apply
their knowledge, special attention should be given to (a) the maxims and
(b) the distribution of earnings and the process in which the distribution
is negotiated. The maxims are important because the willingness to apply
individual competence is increased if organization members relate the
GDSS session to organizational survival and, consequently, to their selfinterests. The distribution of earnings and the negotiation process are
important because they affect the legitimacy of the ratio between efforts
and earnings, which is a factor that determines the application of
individual competence if self-interests and organizational interests do not
coincide.
Yet another determinant of especially the generation of knowledge can be
distinguished, namely the application of knowledge to object oriented
actions. As a result of the implementation of knowledge (the application
of knowledge to object oriented actions), experiential knowledge can be
gained. It might be argued that a GDSS can play an important role in the
generation of experiential knowledge. More specificaaly, by simulating
the implementation, GDSS can facilitate experiential learning. For
example, simulation of actions may reveal unexpected problems, which
require changes in the competence structure. Also, simulation can be used
to discriminate between the more and less profitable policies, which
means that, on the one hand, the level of the organizational interests is
affected, and, on the other hand, organizational learning can take place.

After having discussed organizational determinants of the utilization and

generation of knowledge in a GDSS session, we now turn to the second
problem that was addressed, i.e., the organizational determinants of the
utilization of knowledge gained in a GDSS session. It was argued that a
GDSS can be regarded as a means that can be used to increase the
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probability of coordinated action. Accordingly, not only the
organizational determinants of the generation and utilization of knowledge

in a GDSS session should be considered, but also the determinants of the
application of the knowledge gained during a GDSS session to coordinated object oriented actions have to be taken into consideration.
As this problem also concerns the utilization of knowledge, the very same
factors are relevant. The maxims and the earnings (distribution and
negotiation process) affect the utilization of knowledge that is gained
during a GDSS session.
Finally, a critical remark concerning the model and the conclusions has to
be made. The model postulates important relationships among components of the knowledge-based organization. Yet, it is not quite clear on
what grounds some of the relations are based. Analysis of the model
shows that it contains two levels, namely, the organizational level and the
level of the individual. Linkage and adjustment of interests as well as
organizational competence are components of the former type, individual
interests, individual orientation, individual competence, and object
oriented actions are components of the latter type. This division reflects
the characteristics of the organized social relationship on which figure 4.9
is based (see sign-function 4.13).
An organized social relationship is a social relationship (which means that
it involves people) organized by means of closure and formalization
principles. Looking at this definition and the two resulting levels from a
systemtheoretical point of view, we can say that the elements of the
system are individuals participating in the social relationship, while the
whole is characterized by its possession of a competence structure as well
as a linkage and adjustments of interests. We may, however, ask what
processes determine or affect the existence of organizational interests and
competences. As the elements of the system are individuals, an explanation should contain their properties and the relations that are based on
it. Therefore, psychological insights or, if possible, theories are required.
Yet, in Peters's study, no explicit use is made of cognitive and social
psychological insights.
This critique should not be read negatively. The model that is developed
in a logical and systematic way by Peters, is meant to be a descriptive as
well as a knowledge generating device. It is a plausible model of a
knowledge-based organization; it hypothesizes important relationships,
and can be used to structure the observation. As such, it should not be
compared with explanatory theory, but with other conceptions of this
type of organizations. In this respect, the model scores high notes.
Moreover, the model can serve as a heuristic for further research. The
model provides the rationale for research that aims at increasing our
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understanding of the processes underlying the hypothesized relations.
Insights into these processes will affect the study of GDSS. For example,
knowledge regarding the factors that affect experiential learning can be
taken into account when designing a GDSS. Also, knowledge regarding
the processing of information, which can be found in the literature on
decision making (see e.g. Bell, Raiffa and Tversky 1988), is important
with regard to the development of both the technical and social aspects of
GDSSs.

4.2.6.

Concluding remarks

At the beginning of the section on Peters's organization model, several

aspects were distinguished, which should be included in an organization
model. An organization should be conceptualized as a persistent
performance unit existing in a societal environment. The model should
account for the existence of a variety of goals, while a formal expectation
structure as well as knowledge and information should also be included.
Finally the integration of these aspects should be accomplished. After
having presented the final model, we can reflect on the question whether
or not these aspects are included in the model.

The model is based on Weber's concept of 'social action', which is
constitutive for another Weberian concept, namely the social relationship.
A social relationship implies performances by more than one person
(Sign-function 4.3). The continued existence is addressed by the legitimacy of the relation between organizational competence and individual
interests. The societal environment is taken into account by means of the
concepts of interests (more specifically 'Interessenlage') and usage
(including law, convention, habit, custom, and fashion).34 The variety of
goals is also taken into account. Remember that at the level of interests

the linkage of interests and the adjustment of interests are situated. The
linkage of interests implies the creation of the conditions for and the
realization of the monopoly of advantages. As such, the linkage of
interests is the abstract formulation of the goal that every participant
pursues. However, the way in which this abstractly formulated goal is
given concrete form by the respective participants differs widely. Hence,
the existence of a wide variety of individual goals can be conceptualized
34 eters extensively discusses the concept of 'Interessenlage'. In this context he refers
to the importance of 'class' (Klasse) and 'social position' or 'social standing' (Stand).
Both concepts also address the societal environment.
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by the model. The formal expectation structure is included by means of
the organization structure, which is conceived as a structure of competences. The semiotic level of the model accomodates knowledge and
information. Finally, the integration of the aspects in the model is
achieved by feed back loops.
Our analysis of the model showed that the utilization and generation of
knowledge is determined by (1) the maxims of the competences, (2) the
distribution of earnings and the process in which the distribution is
negotiated, and (3) experiential learning opportunities.
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5.

CONCLUSIONS AND DIRECTIONS FOR FUTURE
RESEARCH

In the previous chapters, philosophical and theoretical aspects of a GDSS
methodology have been addressed. In chapter 2 we discussed the
philosophical notion of interdisciplinarity from a systems point of view.
It was concluded that the construction of an interdisciplinary theoretical
foundation is impossible at the present moment due to the status of
theorizing on social phenomena. However, it was argued that
interdisciplinarity is not, in principle, impossible. In section 5.1, some of
the problems involved in the process of arriving at interdisciplinarity will
be pointed out in more detail.
Chapters 3 and 4 focussed on two theoretical aspects of a GDSS methodology, namely, communication and meaning (both at the level of the
collective and the individual) as well as organizational determinants of the
utilization and generation of knowledge. As the discussions on these
theoretical issues remained relatively abstract, we will, in section 5.2,
show how several existent GDSSs handle these issues. We might also
say that section 5.2 can be regarded as an illustration of some of the pragmatic aspects of the theoretical considerations presented in this study.
Section 5.3 will be devoted to shared meaning. A tentative experimental
design for the empirical determination of the effect of GDSSs on shared
meaning will be given. Also, some additional remarks will be made
concerning a measure for shared meaning.

5.1. Interdisciplinarity revisited
The analyses of the concept of interdisciplinarity in chapter 2 of this study
revealed that interdisciplinarity concerns the (vertical and horizontal)
integration of explanations. It was argued that given the current status of
theorizing about social phenomena, interdisciplinarity cannot be achieved.
Consequently, an interdisciplinary theoretical foundation for GDSS
cannot be constructed at this moment, which also implies that the
foundation on which a GDSS should be based is, at best, of a multidisciplinary character, and is eclectically put together. 1

lIn section 2.4.3 we described how we attempted to circumvent the problems related to
eclectic approaches.
193

The reasons for this apparent lack of theories in the sciences studying
human related phenomena have not been discussed: Yet, we should try to
gain some understandings of the difficulties involved because they might
indicate whether or not interdisciplinarity might be achieved in the (near)
future. In section 5.1.2 we will concentrate on this subject. But first we
have to consider another, related, topic, i.e, the application of the
Hempel-Oppenheim scheme in the social sciences.2
5.1.1. Models of explanation

Throughout this study, we have been referring to the Hempel-Oppenheim
scheme (H-0 scheme; see section 2.2.2) when explanations were
discussed. We did not distinguish between social phenomena and
that the H-0
phenomena pertaining to other domains: it has been assumed
na,
phenome
of
scheme is applicable to (the explanation of) all kinds
including social phenomena. This assumption should be analyzed in more
detail. Traditionally, the H-0 scheme is associated with the natural
sciences. Several researchers working in the human sciences have argued
that social phenomena differ fundamentally from natural phenomena. In
their views, the model of explanation used in the natural sciences cannot
be applied to social phenomena.
In this respect, it is sometimes argued that social phenomena should be
considered as teleological by nature, while phenomena studied by the
natural sciences are of a causal nature (Stegmuller 1983: 392).Our
discussion of the writings of Singer, Ackoff and Churchman concerning
teleology provides an example (see section 2.2.2.3.1). Yet, as shown in
section 2.2.2, the different types of teleological explanations can be
described by means of the H-0 scheme. Therefore, the claim that the
(allegedly) teleological behavior of social phenomena implies that the H-0
scheme should be rejected, cannot be upheld.
Another mistaken opinion can be found. It concerns an opposition that is
created between nomothetic and ideographic knowledge; the former
corresponds to the natural sciences and the latter to the social sciences
(Stegmiiller 1983: 391). This opposition coincides with a contrast
between the general and the unique: it is argued that the natural sciences
are interested in constructing general theories concerning recurring
events. The social sciences, however, deal with unique events that can
only be understood 'in their uniqueness', which means that general
2In this study we are interested in the components of the H-0 scheme; see chapter 2,
foomote 7.
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theories cannot be used. This view can be criticized because (a) it implies
a misunderstanding concerning the character of explanation in the natural
sciences, and (b) it may imply a wrong conception of the explanation of a
social phenomenon.
Like the explanation of a social phenomenon, the explanation of a natural
phenomenon is always the explanation of a unique event, i.e., it is the
explanation of a phenomenon that occurs at a specific point in time and
space. So, in this respect a fundamental difference between the explanation of natural and social phenomena does not exist. The uniqueness of
social phenomena has also led to a plea for the description and explanation of a phenomenon in its 'full complexity'. Rather than concentrating on one aspect of an object, as it is done in the explanation of
natural phenomena, the explanation of social phenomena should require
that all (or most) aspects are taken into consideration. Yet, as Weber
already noticed, any object, whether it is a physical, chemical, biological,
or social object, has an infinite number of qualities. People select only
few qualities when they are studying the object (Weber 1985: 171).

Therefore, an explanation of a phenomenon in its full complexity is
impossible, and the presupposed fundamental difference between explanations of social and natural phenomena does not exist.
In sum, the rejection of the idea that the H-0 scheme can be applied to
social phenomena cannot be founded on arguments in which social
phenomena are differentiated from natural phenomena on the basis of the
former's teleological nature or uniqueness. Yet another argument has
been used to claim that the methods of the natural sciences cannot be
applied to the explanation of social phenomena because these phenomena
imply:

"...geistiger Vorgange...welche nacherlebend zu >>verstehen<<
natiirlich eine Aufgabe spezifischer anderer Art ist, als sie die
Formeln der exakten Naturerkenntnis iiberhaupt 18sen konnen
oder wollen." (Weber 1985: 173).
So, a fundamental difference can be made because a special type of
knowledge is required for the explanation of social phenomena, i.e.,
knowledge that cannot be obtained by the methods of the natural
sciences. The method that provides this type of special knowledge is
called 'Verstehen'. In order to assess the implications of this argument
for the applicability of the H-0 scheme to the social domain, the method
of Verstehen has to be analyzed in more detail. We will follow Abel
(1953) in this discussion.
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"Last April 15 a freezing spell suddenly set in, causing a
temperature drop from 60 to 34 degrees. I saw my neighbor rise
from his desk by the window, walk to the woodshed, pick up an
ax, and chop some wood. I then observed him carrying the wood
into the house and placing it in the fireplace. After he had lighted
the wood, he sat down at his desk and resumed his daily task of
writing.
From these observations I concluded that, while working, my
neighbor began to feel chilly and, in order to get warm, lighted a
fire. This conclusion has all the earmarks of an "obvious fact."
Yet it is obvious only because I have fitted the action of my
neighbor into a sequential pattern by assuming that the stimulus
"drop in temperature" induced the response "making a fire." Since
I recognize a relevant connection between the response and the

stimulus, I state that I understand the behavior of my

neighbor I cannot be certain that this is the correct or true
explanation of his conduct. To be sure my explanation is correct,
I need additional information. I can go over to him and ask him
why he lighted the fire. He may confirm my interpretation.
However, I cannot stop there. Suppose he has another, hidden,
intention. He may be expecting a guest and wish to show off his
fireplace. Or suppose he himself is not aware of the "true"
motive? Perhaps he was impelled by a subconscious motive of
wanting to burn down his house so as to punish the fellow who
harasses him about paying off the mortgage. If so, his lighting the
fire would have a symbolic function. Of what, then, am I certain?
I am certain only that my interpretation couM be correct. ...
Two sets of observations are given in our example. First, there is
a sequence of bodily movement (chopping wood, lighting a fire,
etc.); second, there is a thermometer reading of a near-freezing
temperature. The act of Verstehen links these two facts into the
conclusion that the freezing weather was the stimulus which set
off the response "making a fire." An elementary examination
shows that three items of information are utilized to reach this
. . . .

conclusion:
1. Low temperature (A) reduces the temperature of the body (B).
2. Heat is produced (C) by making a fire (D).
3. A person "feeling cold" (B') will "seek warmth" (CD.

...The two conditions (A -B), together with their known
consequences (C-D), are disparate facts. We link them into a
sequence and state that C-D is the consequence of A-B by
"translating" B and C into feeling states of a human organism,
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namely, B' and C'. Introducing these intervening factors enables
us to apply a generalization concerning the function of the
organism (behavior maxim) from which we deduce the drop in
temperature as a possible cause of my neighbor's behavior."(Abel
1953: 679-680).

Abel's description of Verstehen reveals that three steps are involved: the
observer has to (a) internalize the stimulus, (b) internalize the response,
and (c) apply behavior maxims. Both internalizing acts involve the
construction of a hypothesis, that is, the observer forms a hypothesis
about the states of mind of the observed subject. The introduction of the
intervening factors adds another hypothesis, one that is based on the
generalization of personal experiences. Takitig the internalized feeling
states as a starting point, the observer has to imagine what she would
have done in a similar situation. This personal knowledge is applied and
hypothesized as being valid for the subject under study as well.
Thus, Verstehen is a method that yields hypotheses. However, by
generating hypotheses nothing has been explained yet. In order to explain
the behavior of a subject described in the hypothesis, the hypothesis has
to be empirically tested, which means that for the explanation of social
phenomena the method of Verstehen is not sufficient. Nor is it necessary,
because hypotheses can be generated using other procedures than
Verstehen (cf. Stegmuller 1983: 418, 425ff.). The generation of
hypotheses and the explanation of behavior (of a social phenomenon)
differ fundamentally, although the former is a prerequisite for the latter.
Max Weber, who is considered to be one of the most outspoken
proponents of the method of Verstehen, emphasized that the method
yields hypothetical knowledge, which should be tested. He argued that
the insights gained by the application of the method should not be
regarded as valid explanations until they were tested. For this latter
purpose, rules of experience should be used (Weber 1985: 179, 276-277,
428). Although this statement comes rather close to the use of laws and,
consequently, to the model of explanation used in the natural sciences,
Weber criticized laws from two perspectives, namely, (1) from the nature
of cultural phenomena and the task of the cultural sciences, and (2) from
the explanatory value of laws in the cultural sciences.
A basic insight that can be derived from the section in which Weber
discusses the nature of cultural phenomena and the task of the cultural
sciences, is that an object possesses an infinite number of qualities, of
which only a few are selected by individuals. Weber wonders on what
principles this selection process is based (1985: 171). He argues fiercely
against the view, seemingly held by some of his contemporanes, that the
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aspects of an object that are scientifically essential can be deduced from
laws. He succeeds in showing that this perspective cannot be upheld
because laws presuppose the selection of certain aspects in the first place
(1985: 174). As an alternative, Weber offers the view that the aspects of
an object that individuals select are determined by their values. Consequently, an 'objective' approach to cultural phenomena is impossible
because all knowledge is subjective, value-guided knowledge. This
observation poses specific requirements to scientific explanation, and in
order to deal with these problems Weber introduces the category of the
'objektive M6glichkeit' (1985: 269ff.).
So, the first reason for Weber's critique concerning laws results from
views held by his contemporaries that only those aspects of reality that
can be described by laws are scientifically interesting. It should be noted
that in this respect Weber's view on laws does not conflict with the
conception of laws as used in this study. We conceived laws as
description of regularities in the pattern of covariation of two or more
phenomena (see section 2.2.2.3.1). The covariation is indicated by the
values of a property of the object under study (see section 2.2.2.3.2).
Thus, like Weber's, our analysis concerni,ng laws (and explanations)
presupposes a selection of relevant aspects, 1.e., properties. Accordingly,
reality cannot be deduced from laws.
Weber stresses the importance of laws for explanation. He argues that
they are necessary for explanation; laws can be used as means for
explanatory purposes, because explanations should be based on experience rules, and laws can be considered as embodiments of experience
rules. However, Weber doubts the usefulness of the type of laws that are
used in the natural sciences for the explanation of cultural phenomena. In
this respect, a conflict exists with the view held in our study. Yet, we
claim that Weber's argument contains an error:

"Fiir die exakte Naturwissenschaft sind die »Gesetze<< um so
wichtiger und wertvoller, je allgemeingultiger sie sind; fur die
Erkenntnis der historischen Erscheinungen in ihrer konkreten
Voraussetzung sind die allgemeinsten Gesetze, weil die
inhaltleersten, regelmiiBig auch die wertlosesten. Denn je

umfassender die Geltung eines Gattungsbegriffes - sein Umfang ist, desto mehr fohn er uns von der Fulle der Wirklichkeit ab, da
er ja, um das Gemeinsame mOglichst vieler Erscheinungen zu
enthalten, maglichst abstrakt, also inhaltsarm sein muB. Die
Erkennmis des Generellen ist uns in den Kulturwissenschaften
nie um ihr selbst willen wertvol." (Weber 1985: 179-180).
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The mistake made by Weber concerns the meaning of the term
'allgemein' (general). In the first clause, Weber remarks that in the

natural sciences laws are more valuable and more important the more
'allgemeingiiltiger' they are. 'Allgemeingiiltig' should be understood as
universal: laws are more valuable the more universal they are. Yet, in the
remaining of the argument, 'allgemein' refers to the informative content
(cf. Popper 1972: 112-113) of a law or a construct. In other words, in
the first clause 'allgemein' denotes 'universal', in the remaining part it
denotes 'unspecific' or 'vague', and Weber argues that laws have only
limited value in the cultural sciences because they possess only a small
degree of informative content. This, of course, is a conclusion that cannot
be upheld. In the natural sciences, just as in the cultural sciences, the
informative content of a law or a construct should be as high as possible.
Therefore, Weber's critique on the value of laws is mistaken. It is based
on a confusion of the two denotations of the term 'allgemein'.
From our brief description of Weber's opinions regarding Verstehen, it
becomes apparent that Weber's plea for Verstehen rests on (1) the
presumed idiosyncrasy of cultural phenomena (Weber 1985: 173) and (2)
his doubts concerning the usefulness of the type of laws used in the
natural sciences (Weber 1985: 179-180). However, these arguments are
not sufficient for the constitution of Verstehen as a method for the
explanation of cultural phenomena. A first reason for this insufficiency is
that Verstehen does not yield explanations but 'only' hypotheses. A
second reason stems from Weber's misconception of the nature of laws
used in the natural sciences, i.e., these laws are not, as implied by
Weber, of an unspecific nature, but possess a highly informative content,
which means that, contrary to the view held by Weber, the experience
rules concerning cultural phenomena do not differ fundamentally from the
experience rules concerning natural phenomena (laws). In conclusion,
then, no decisive argument has been made against the application of the
H-0 scheme to social or cultural phenomena.
5.1.2. Construction of theoretical models

After having discussed the applicability of the H-0 scheme to the social
domain, we now concentrate on a few of the problems related to the

construction of theories concerning social phenomena. Our description of

the problems will by no means be exhaustive, nor do we intend to
discuss the difficulties in full detail. Rather, we will highlight some of the
problems from the perspective of interdisciplinarity.
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With regard to the development of theories, two approaches can be
distinguished. The first approach stresses the importance of axioms, and
it might be called the deductive approach. The second approach is based
on the notion of induction.

The concept of the axiom as it is used in the empirical sciences differs
from the meaning it has received in mathematics. In the empirical sciences
an axiom is considered to be a general law from which other, more
specific, laws can be deduced (StrBker 1977: 68-69). Stated differently,
an axiomatic theory can be used to construct new theories concerning
more specific phenomena: based on a set of axioms underlying a theory,
propositions can be deduced that can be empirically tested. If they are not
falsified, they can be regarded as constituting a theory explaining phenomena that can be regarded as subtypes of the phenomenon explained by
the general axiomatic theory.
The ultimate purpose of academics working in the tradition of the
axiomatic, deductive, approach is to formulate a comprehensive axiomatic
theory from which the other theories used in a specific domain (physical,
biological, social) can be deduced. This objective implies that, based on
existent sets of axioms, it is attempted to specify new, more general, sets
of axioms from which the older axioms can be deduced. In order to arrive
at the more general, encompassing, set of axioms, it is possible that not
only more general axioms have to be formulated but additional axioms
may have to be included in the set as well.3
Returning to the problem of interdisciplinarity, it can be concluded that
the integration of theories is achieved by formulating a more general set
of axioms, of which existent sets and their corresponding theories are
special cases. For instance, based on the axioms of a theory on individual
negotiation behavior and the axioms of a theory on conflict behavior, a
theory of individual choice behavior might be constructed. Accordingly,
the older theories become special cases of the comprehensive theory
concerning choice behavior.

We may wonder whether this approach may yield a solution for the
problem of interdisciplinarity in the social domain. In order to answer this
question, the nature of existent theories should be taken into account. To
date, there are no axiomatic, explanatory theories concerning social
phenomena. That is not to say that no attempts have been made to
construct axiom-based theories. According to Simon (1985), especially in
the field of economics theories have been proposed that contain axioms.
These axioms concern the choice behavior of individuals: humans are
3For a discussion of axiomatized theoretical systems see Popper 1972.
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regarded as individuals who choose the alternative having the highest
(expected) utility. However, Simon shows that the 'explanatory' value of
these theories primarily rests on auxiliary assumptions; the models that
are based on these axiom-based theories do not derive, as Simon states,
'action' from the axioms but from the auxiliary assumptions (Simon
1985: 297).
Since interdisciplinarity presupposes a set of axioms, which is lacking at
the current moment, this approach does not seem to offer much promise
for the development of interdisciplinary theories in the near future.
However, even when axiomatic theories concerning the social domain
existed, there would be severe problems, causing a lenghty and piecemeal
process of arriving at interdisciplinarity. To be more precise, it can be
assumed that the first axiomatic theories that might be developed in the
future, will concern only a small aspect of social reality. Due to
difficulties in the empirical testing of hypotheses, the development of
theories consisting of only few variables is significantly easier to
accomplish than the formulation of theories containing many variables
(some of the difficulties involved will be sketched below). Imagine that
an axiomatic theory concerning a small aspect of reality had been
developed. At a certain moment in time, a scientist uses the set of axioms
underlying this theory for the construction of a theory concerning a
different part of social reality. For explanatory reasons we assume that
this theory concerns a slightly more complex phenomenon. If the scientist
succeeds, interdisciplinarity is achieved because two different theories are
founded on the same set of axioms. Suppose, however, that the scientist
does not succeed in formulating the theory that he is looking for.
Consequently, three options can be chosen. First, the scientist may quit
working on the formulation of this theory. This option is of no further
interest. Second, he may attempt to formulate a new set of axioms from
which, in a subsequent step, a theory is deduced. Yet, the construction of
sets of axioms is extremely difficult. More importantly, however, as it is
the ultimate objective of researchers working in the tradition of the
deductive approach to develop a single encompassing set of axioms, the

relations between both sets (assuming that a second set can be
formulated) have to be discussed, which is a problem of enormous
intricacy. Therefore, the third option seems to be more convenient, i.e.,
the inclusion of an additional axiom into the existent set. Before an axiom
is added to an existent set, however, it should be demonstrated on logical
grounds that the existent set is, in principle, insumcient. From an
empirical perspective this is a difficult task, since it implies that many
experiments should be conducted that are based on single axioms and on
combinations of these axioms. However, a different strategy might be
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pursued. The scientist may invent a new axiom, and add it to the set.
Based on this set, he succeeds in specifying an explanatory theory. If it
can be shown that this additional axiom cannot be deduced from the
existent set, the requirement stated above is satisfied. It should, however,
be realized that this is still a formidable task. In conclusion, then, the
deductive approach does not seem to offer much promise with regard to
interdisciplinarity of theories concerning social phenomena.

An alternative to the deductive approach is formed by the approach in
which theory construction starts with the observation of regularities in
empirical phenomena. So, instead of deducing theories from sets of
axioms, an inductive stance is taken. This approach is the usual one when
theories concerning social phenomena are constructed. In our study the
inductive approach has been followed: it has been argued several times
that the conceptual models that are presented should be regarded as means
to structure the observation and to generate hypotheses. As such,
conceptual models form the first stage in the inductive approach to theory
construction.
More specifically, a conceptual model consists of constructs and
relationships. It can be regarded as a set of postulated relationships
among constructs from which hypotheses can be derived (this is a rather
intricate process involving the formulation of rules of correspondence,
which will not be discussed in more detail). Hypotheses need to be
tested, which implies that random samples have to be taken from a
population. It is only after repeated testing using different samples, that it
can be concluded whether a hypothesis might be regarded as valid (again,
this a rather intricate process, which will not be discussed in more detail).
Yet another problem can be distinguished. It is related to the practice of
conducting experiments: if a set of interrelated hypotheses, rather than an
isolated hypothesis, is tested experimentally, the number of required
experiments increases at a higher rate than the number of additional
relationships because every possible combination should be tested. This
implies that with a set of increasing size, the number of experiments soon
becomes unmanageable. Furthermore, each experiment requires a sample
of sufficient size in order to be able to draw any conclusion at all. This
means that the total number of participants needed to conduct the required
experiments reaches an enormous size. It can therefore be concluded that
theory formation along an inductive route is, in theory, possible but
poses severe practical problems.
In sum, although interdisciplinarity in the human sciences has a long way
to go, it can, in principle, be achieved. Adopting a pragmatic perspective,
it might be argued that practitioners working with GDSSs should know
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that a solid interdisciplinary theoretical foundation has not been
established yet, nor will it probably be established in the near future.

5.2.

Theory and practice

Since the theoretical analyses of (shared) meaning, communication and
organizational determinants of knowledge utilization and generation were
quite abstract, we will in the present section illustrate some of our
theoretical points by discussing two existent (succesful) GDSSs. It is
important to note that the description and analysis of these GDSSs will be
partial: we will primarily concentrate on the implementation of some of
the theoretical issues raised in the previous chapters. This means that no
attention will be given to, e.g., the role of the facilitator and the
environment of the GDSS. The GDSSs that will concern us in this
section are Strategic Assumption Surfacing and Testing (Mason and
Mitroff 1981), and Participative Modelbuilding (Vennix and Gubbels
1992, Vennix et al. 1990).4 These have been chosen because they are
well-documented. Before discussing these GDSSs in more detail, it will
be helpful to summarize several of the insights gained and conclusions
drawn in chapters 3 and 4.

Chapter 3 started with a discussion of the concept of meaning. Two
approaches to meaning were distinguished, namely, the dictionary
approach and the encyclopedia approach. It was concluded that the dictionary approach cannot solve some of the problems related to meaning. As
the encyclopedia approach is capable of providing answers to these
problems, it is this approach that underlies the analysis of meaning in this
study. A fundamental insight with regard to meaning that was gained is
that meaning depends on differences. Moreover, the specificity of
meaning increases if the number of differences increases. For example, to
define an organization as a group of people, means that only one
difference is implied (one person versus more than one person). The
definition of an organization as a group of people possessing a formal
expectation structure, is a definition that involves two differences, and the
meaning of the latter definition is more specific than the meaning of the
former one is.
4 A brief (and partial) description of another GDSS, in which several of the ideas
presented in chapter 3 and 4 have been addressed, namely Strategic Options Development and Analysis (Eden et al. 1983, Eden 1989, Eden 1990a), is given in section
3.5.2.
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From semiotics it was learned that differences can be represented by
semantic markers. Four types of semantic markers were distinguished:
denotations, connotations, context, and circumstance. They form the
constituents of semantic networks, and it is a semantic network by which
the meaning of a concept is represented. Adopting a semiotic perspective,
it can be argued that the meaning of a concept is determined by the
actualized semantic network of which it is a constituent. For example, the
latter definition of organization possesses two denotations, namely, more
than one person and formal expectation structure (see also figure 3.5).
Psychologically speaking, we might say that people use stereotypes or
standard schemata for the purpose of interpretation. That is, when an
expression is interpreted, only certain properties are taken into account.
Which properties are taken into account, or (semiotically speaking) which
part of the semantic network is actualized, depends on the individual's
knowledge, ability to apply codes, and ideology as well as on the theme
of discussion (see section 3.4). Another important insight was that
meaning does not presuppose a relation with reality; the meaning of an
expression does not refer to an object in reahty, nor does the meaning of
an expression (conceived as a proposition) depend on its validity.
From the observation that meaning depends on the actualized properties
of the concept under study, it follows that individuals who use the same
word (the same label) can actually mean different things. Similarly,
people using different labels may attribute identical meanings. As
meaning is related to semantic networks, shared meaning is related to
shared semantic networks. It was concluded that with regard to shared
meaning, the relationships among the properties of the concepts are of
special importance. Moreover, it seems useful to distinguish between
essential and accidental concepts, properties, and relationships. Whether
a concept, property, or relationship is essential or accidental depends on
the theme of a discussion. Acordingly, it was argued that in the early
stages of a discussion, attention should focus on the determination of
thennes.

The composition of the group is another important factor affecting the
discussion in the group. The more the backgrounds of the participants
differ, we hypothesized, the more difficult it will be to reach shared
meaning. We also concluded that the level of abstraction of the cognitive
maps (as semantic networks) is important: the higher the level of
generality, the easier shared meaning will be reached, but the less likely
organized action (based on this shared meaning) is.
As a GDSS requires the willingness of organizational members to
participate, we were interested in the organizational determinants affecting
this willingness of individual organization members to apply their
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knowledge in a GDSS session. It was decided to approach this problem
from the perspective of the knowledge-based organization, because
authors on this kind of organization emphasize the need for shared meaning as a means of coordination. After having presented a conceptual
model of the knowledge-based organization, it was concluded that the
utilization and generation of knowledge depends primarily on the relation
between the organizational expectations and the individual's selfinterests, which implies that (a) the purpose of a GDSS session should be
clearly stated, and (b) earnings (material and non-material, on the
organization level and on the individual level) should be made visible. We
also argued that the use of simulation tools in a GDSS session might
stimulate the generation of knowledge.

With these insights and conclusions in mind, we will start our discussion
of existent GDSSs with Strategic Assumption Surfacing and Testing
(SAST) developed by Mason and Mitroff (1981). SAST is a method that

can be used to reveal the underlying assumptions of a policy or a plan. It
consists of five stages:
(1) pre-meeting activities;
(2) introductory and preparatory activities;
(3) group formation, assumption surfacing and evaluation;
(4) presentation of analyses and debate of assumptions;
(5) integration of assumptions and identification of carry-on activities.

The first stage starts at least six weeks before the SAST session will take
place. Purpose of a first session is to inform key parties about SAST.
Which parties should be invited to participate in SAST sessions, depends
on the problem at hand. Mason and Mitroff note that it is crucial that all
perspectives on a problem are represented (Mason and Mitroff 1981: 84).
But, creative people as well as powerful organization members should
also be invited. The authors also stress the importance of the highest
ranking officer who is involved. This officer should persuade potential
participants to join the session. More specifically, he should express the
purpose and the importance of the session in order to get the potential
participants involved.
The second stage starts with an overview of SAST and an explanation of
its usefulness to strategic management problems. In a following step it is
argued why SAST can be used to the problem at hand. This means that a
justification is given for the involvement of the participants in terms of
time and costs for themselves and the organization. So, the tasks the
participants will perform are outlined, and the expected outcomes and
benefits are stated. Finally a nominal group technique exercise (Delbecq
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et al. 1975) is conducted in order to obtain information that will be used
to form groups (see below).
We would like to comment that some of the insights that were gained in
chapter 4 correspond to SAST (as described sofar). The emphasis Mason
and Mitroff place on the need to clearly state the objective of SAST and
the need to be explicit about the tasks that the participants have to perform
can be translated into the language of chapter 4: we might say that they
stress the importance of explicitly stating the maxims of the temporary
collegial competence (i.e., the SAST team). But not only should the
purpose of SAST be clearly stated, Mason and Mitroff also argue that the
benefits that will accrue from SAST should be made visible. This
statement corresponds to our insight that the earnings of a GDSS session,
both material and non-material and both on the organizational level and
the individual level, should be made evident.
During the nominal group technique exercise, which ends the second
stage, each participant is asked to write down three to ten issues of which
(s)he thinks that it is critical to the plan under discussion. The results of
this exercise are gathered, and using a computerized clustering technique
called MAPS, several groups are formed consisting of individuals who
apply more or less similar concepts to describe the critical issues.
Stage three of SAST starts with group formation. The group members are
asked to identify major themes in their descriptions of the critical issues
and to expand on them, that is, they are invited to "...add issues to their
list that will further sharpen their particular groups' perspective." 'Mason
and Mitroff 1981: 93). Purpose of the group formation and the
subsequent discussions within the groups, is to widen the differences in
perspective between the various groups, while at the same time
differences within groups are kept as low as possible. In this process of
further sharpening their respective perspectives, the groups are guided by
the concept of the stakeholder. The groups are asked to generate a list of
entities or stakeholders, of which it can be claimed that they affect or are
affected by the policy or plan under discussion. Once this list is
generated, the groups are invited to name the characteristic properties of
the stakeholders that must be hypothesized as premises for a succesful
implementation of the plan or policy. These characteristic properties are
the assumptions that SAST intends to surface (Mason and Mitroff 1981:
95).
A relation between SAST and the analyses presented in chapter 3 can be
established. The analyses revealed that the specificity of meaning
increases as the number of concepts, properties, and relationships used to
define the situation increases. By the generation of stakeholders and the
subsequent description of their essential characteristics, SAST arrives at a
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more specific meaning of the situation. In other words, the number of
concepts, properties, and relationships is increased in SAST by the
generation of stakeholders and their essential characteristics.
With regard to the number of stakeholders, Mason and Mitroff argue that
at least ten types of stakeholders should be listed of which three or four
should be non-obvious ones. Viewing this statement from the analyses of
meaning, we might say that by arguing that at least ten stakeholders
should be identified, the comprehensiveness of the map used to describe
the situation is addressed. By requiring that three or four stakeholders
should be non-obvious, the tendency of humans to use stereotypes is
counteracted.
Following the assumption surfacing task, each group has to assess the
assumptions in terms of their importance and uncertainty (i.e., the doubt
concerning the likelihood of occurrence). For this purpose, an assumption plotting graph is used and the relevance of the quadrant
important/uncertain is stressed; see figure 5.1.
most
certain

least

most

important

important

least

certain

Figure 5.1. Assumption plotting graph (Mason and Mitroff 1981: 103).
Since assumptions are considered to be properties, the importance
dimension of this graph corresponds to our essential and accidental
properties. The dimension of uncertainty has been indirectly addressed in
our discussion of Kelly's personal construct theory, when we discussed
the so-called existential fallacy (i.e., the idea that the meaning of an
expression depends on its truth value). The inclusion of the uncertainty
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dimension in the graph does not mean that Mason and Mitroff fall into the
trap of the existential fallacy: it is only after the situation has been defined
by means of the stakeholder concept and their properties (that is, after
meaning has been attributed), that the graph is constructed. Rather, the
graph points to the importance of knowledge in the process of
interpretation. To be more precise, a situation may be differently defined
if new knowledge (information) becomes available.
Looking from this angle at the uncertainty-importance quadrant, it is
easily understood why Mason and Mitroff stress the relevance of this
quadrant. Since the assumptions that are contained in this quadrant are
essential, they are fundamental to the definition of the situation. As these
assumptions are uncertain, they might be easily rejected, which means
that the definition of the situation is drastically changed. It follows that
this quadrant is crucial with regard to the meaning that is attributed to a
situation: a plotting graph can be considered to be an intelligent device,
which is highly useful in GDSS sessions, because it indicates what kind
of additional information is needed.
Stage four of SAST starts with presentations Each group has to express
the assumptions underlying their views. After the respective perspectives
are presented, and clarifying questions have been answered, the groups
go back to their meeting rooms ·to discuss the assumptions of other
groups that are most damaging to their own views. Next, a debate
between the groups is set up, which proceeds until the participants have
the feeling that the critical issues are on the table.
Stage five aims at a synthesis of ideas, a process that is stimulated by the
formation of new groups, which are assembled by selecting members of
each of the initial groups. Mason and Mitroff argue that it is fairly
difficult to reach a synthesis. If a synthesis is not achieved, the best
option is calculated.
The procedures followed during stages four and five reflect the comment
made by Nutt (1984; see section 1.2.1) that the definition of a messy
problem requires, and can only be achieved by, an adequate discussion.
However, shared meaning does not always result when SAST is applied,
and it may be questioned whether the calculation of the best option is a
wise thing to do. It may be hypothesized that this way of finishing a
GDSS session easily causes reluctance to become a participant in future
applications of SAST.

The GDSS developed by Vennix (Vennix and Gubbels 1992, Vennix et
al. 1990), which is inspired by system dynamics, can also be used to
illustrate how theoretical issues raised in our study are dealt with in
GDSS practice. Participative modelbuilding is a method that is usually
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applied to the construction of

a shared

model of an existent problem

situation. It consists of at least three stages:
(1) construction of a preliminary model;
(2) knowledge elicitation, which involves the use of (a) a questionnaire,
(b) a workbook, and (c) a structured workshop;
(3) construction of the final model.
A fourth stage in which the conceptual model is formalized, and a fifth
stage in which a computer model is built and is used for simulation
purposes, may be added. Yet, experience shows that the problem owners
are satisfied with what they have learned about the problem by the time
the third stage is finished.
In the first stage, a small project group is formed. Apart from two system
dynamics modelers, it consists of several experts on the problem. Based
on a preliminary problem definition, a preliminary conceptual model is
constructed. A review of relevant literature and the expertise available
within the group are the main inputs to this stage of the model construction process. The preliminary model represents (a) flows of the
objects that are relevant for the problem under study, (b) decisions, taken
by subjects being part of the problem situation, that have consequences
for the flows, and (c) factors that affect these decisions. The preliminary
model serves as a means to get the process going, it is intended to
stimulate the knowledge elicitation process.
At the beginning of stage two, the participants that are selected receive a
questionnaire at their home addresses, and they are asked to comment on
the preliminary model. The participants are selected on the basis of their
backgrounds: in order to avoid one-sidedness and to increase the likelihood of a comprehensive model, it is attempted to select those persons
with varying backgrounds. The purpose of the questionnaire is to obtain
comments on the significance of the concepts and relationships among
concepts used in the preliminary model. Using the terminology of chapter
3, we might say that this procedure reflects the understanding that
meaning depends on networks. It may be argued that the encyclopedia
approach to meaning underlies this GDSS.
The questionnaire contains several sections, each section dealing with one
dependent variable (i.e., one of the flow variables). For each section, the
participants are asked to comment on the concepts (variables) and their
relationships. The comments are elicited in two steps. First, participants
are asked whether they agree, partially agree, or disagree with the stated
relationships. Second, they are asked to give the reasons for their agreement or (partial) disagreement. After the participants have commented on
the relationships, they are invited to add variables that they perceive as
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important. Finally, they are asked to indicate, for each dependent
variable, the three most important factors by which it is affected.
Subsequently, a qualitative content analysis is undertaken by the project
group members. In most cases, this analysis reveals that the relationships

in the preliminary model are too simple, and more concepts should be
included. The required changes are made, and an adapted model results.
This model forms the backbone of the workbook that is used in the
second cycle of the elicitation process.
One might object that the procedure followed in this first cycle is risky,
because the concepts that are included in the preliminary model are in fact
labels: no information is given about the defining properties. Accordingly, the participants may have difficulties in understanding the meaning
of the concepts and relationships. Furthermore, the project group
members should also be very careful when analyzing the content of the
comments made by the participants. Vennix is well aware of this
complication and the proJect group members are instructed to look for
possible different interpretations (which become apparent when the
argument, consisting of a chain of related concepts, is studied).
However, a second precaution is taken to avoid misunderstandings: the
model draws partly upon the language of system dynamics, which is a
relatively formalized language, which means that ambiguity is reduced
(see also section 3.6).
The accidental or essential nature of the elements is dealth with by asking
the participants to identify the three most important concepts in each
section. We would like to comment that by placing a restriction on the
number of essential elements other essential elements might be neglected,
which means that the definition of the problem situation is incomplete.
The second cycle in the knowledge elicitation stage begins with selecting
a subset of the initial set of participants. The participants who have given
the most detailed comments in the questionnaires are chosen for participation in the second and third cycles of the elication stage. The selected
participants receive a so-called workbook, which can be regarded as a
special kind of questionnaire, and they are invited to comment on the
adapted model. In order to reduce the complexity of the task of commenting on the adapted model, the model is divided into submodels.
Moreover, the submodels are gradually built up in the workbook and the
participants are asked to criticize each relation that is added. After a
submodel has been completed, the participants are asked to summarize
their comments. Using the submodels and the comments that are made, a
structured workshop is prepared.
The third cycle of the elicitation stage, i.e., the workshop, aims at a
detailed discussion of the submodels. For this purpose, groups are
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formed consisting of participants who made similar remarks on the
submodels. They are asked to discuss one of the submodels in depth. To
get the discussion going, they are provided with a copy of the submodel
diagram, which also indicates the comments that are made. At the end of
the discussion, the changes that according to the groups should be made,
are graphically represented on a large format diagram. Each group is
invited to explain the changes that they have made, and a plenary discussion is held. Usually, the dicussion results in (1) consensus concerning
certain parts of the total model and (2) the insight that additional information is needed with regard to other parts of the model. It is left to the
participants to decide whether or not the model possesses a sufficient
degree of comprehensiveness.

Experience shows that once the problem owners are satisfied with the
comprehensiveness of the conceptual model of the problem situation,
they feel confident to undertake action. Stated differently, the participative
modelbuilding process usually ends when a comprehensive conceptual
model is constructed. Yet, the possibility to conduct policy experiments,
i.e., to simulate the effects of policies, is a significant advantage of this
type of GDSS when viewed from the perspective of the generation of
knowledge.5 It should, however, be mentioned that the construction of a
simulation is a process requiring (relatively) high investments both in
time and costs.
5.3.

Measurement of shared meaning

A final problem that we will discuss concerns the measurement of shared
meaning. The analyses given in section 3.3 revealed that shared meaning
denotes some sort of similarity between cognitive maps of individuals,
which means that concepts, attributes, and (especially) relationships are
important. We discussed several collective maps as means to represent
shared meaning, but concluded that, due to considerable difficulties
related to each of them, they could not be used to measure shared
meaning (see also Vennix and Scheper 1990).
Measurement of shared meaning is important for the empirical determination of the validity of two assumptions on which our study rests.
Following several practitioners and theorists with much experience in
dealing with messy problems, we assumed that shared meaning (a shared
5It should be noted that the purpose of a policy experiment is not to generate precise
quantitative data but, rather, to detect patterns and trends in the behavior of the modeled
system.
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definition of the problem situation) is a prerequisite for organized action
concerning messy problems. Yet, this presumed relationship between

shared meaning and organized action should be tested, which means that
a measure of shared meaning is required.
Furthermore, it has been assumed throughout the study that by using a
GDSS, the probability of the generation of shared meaning is increased.
Yet, whether GDSSs actually affect the creation of shared meaning in a
significant way, is still an open question.
In this section, we will present a tentative experimental design for the
empirical determination of the effect of a GDSS on shared meaning. We
will not discuss an experimental design that might bp used to determine
the validity of the assumption that shared meaning is a prerequisite for

organized action: to test this assumption an operationalization of the
concept of organized action is required, which is an issue that lies outside
the scope of this study. However, the measure of shared meaning that
will be developed in section 5.3.2 may be used in future research
concerning this assumption.

5.3.1.

Shared meaning: experimental design

In order to empirically establish the effect of a GDSS, shared meaning
needs to be measured at two points in time: before and after the GDSS
session. If a GDSS has a positive effect on the creation of shared
meaning, then the degree of shared meaning after the GDSS session
should have been increased significantly. In order to properly deal with
the intricacies of the empirical measurement of the usefulness of GDSSs
as means to increase the probability of shared meaning, two problems
should be distinguished. The first concerns the design of the experiment,
whereas the second problem (which will be discussed in the next section)
concerns the measure that can be used to empirically establish shared
meaning.

A GDSS as a set of tools and procedures affects the group processes
taking place in decision related meetings. We might also say that by using
a GDSS it is attempted to affect the group processes in such a way that
the group succeeds in arriving at a joint definition of the problem
situation. This importance of group processes is emphasized by the
majority of the proponents of the organization approach to GDSS (see,
e.g., Rosenhead 1989, Eden and Radford 1990). Yet, it might be
questioned whether group processes do have significant effects on the
outcome, i.e. shared meaning. If it can be shown that group processes do
not significantly influence the outcome, but that shared meaning depends
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on the content of the arguments that are exchanged, this would have
serious consequences for GDSS. So, we are interested in the effect of the
group processes on shared meaning. In order to empirically establish this
effect, classical pretest-posttest control group design can be used (Cook
and Campbell 1979). Figure 5.2 represents the experimental design (the
symbols will be defined later).
experimental condition:
GDSS-session

.t

SMEt

SMEt+1

control condition

SMCt

SMC t+1

Figure 5.2. Design of the experiment

In the analysis given sofar, we have distinguished two factors that affect
the outcome of a GDSS session, i.e., group processes and content of the
arguments. Accordingly, a distinction can be drawn between a group
process effect and a content effect (cf. Eden 199Ob: 49). The hypothesis
that has to be investigated is that the degree of shared meaning of the
experimental group after the treatment (i.e., the GDSS session) is
significantly higher than the degree of shared meaning of the control
group (a more formal representation of the hypothesis will be given
below).
At the start of the experiment, ideally, participants are randomly assigned
to the experimental and the control group, respectively. If the number of
participants is small, randomization can be problematic. In this case,
participants should be controlled for variables that might affect the
experiment such as age, experience, or their formal position within the
organization. Each individual is separately asked to express his or her
view on the problem situation. By using one of the procedures, which
will be described in the next section, a collective map representing (the
degree of) shared meaning can be generated for both groups. Subsequently, a GDSS session is held, and after it is finished participants are
individually asked to define the problem situation again. Based on these
definitions, a collective map is constructed.
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In figure 5.2 shared meaning of the experimental group before treatment
is expressed as S /IE t, and after treatment as SME 1+1· Similarly, shared
meaning of the control group is expressed as SMc t and SMc t+1,
respectively. If the degree of shared meaning of the experimental group
increases, the difference between the degree of shared meaning after
treatment and the degree of shared meaning before treatment is positive:
SME t+1 - SME t > 0·

For reasons of convenience, let V denote SME t+1 - SME t. The null
hypothesis can then be expressed as Ho: V = 0. It states that the degree of
shared meaning after treatment has not been significantly changed
compared with the degree of shared meaning before treatment. The
alternative hypothesis is expressed as Hl: V > 0.
Under the control conditions we are only interested in the content effect,
which means that the individuals belonging to the control sample should
be treated separately. In order to measure the content effect, the
arguments that are exchanged among the members of the experimental
group are recorded, and by means of certain codes these arguments are
transformed into written texts (pro and con) regarding the use of specific
concepts, attributes, and relationships to describe the situation. These
transcripts are presented to each individual belonging to the control
group, and after having studied these texts, these individuals are asked to
describe the problem situation again. Subsequently, a collective map is
constructed.
Let W denote SMc t+1 - SMC t · If a content effect exists, W should be
positive. Accordingly the hypotheses are Ho: W = 0, and Hl: W > O. We
now have defined two measures, V and W, of which the latter represents
the content effect, while the former represents both a content effect and a
group process effect. Analogous to the analyses given in chapter 3, in
which the importance of discussions was stressed, we might refer to V as
the group discussion effect. It should be further recognized that in the
expenment, time might be an important variable: it might be hypothesized
that a higher time investment will lead to an increase in shared meaning.
Therefore, the increase in shared meaning under both conditions should
be controlled for time investment.
Using both measures, it becomes possible to establish the group process
effect. V and W denote both an increase in shared meaning. If a group
process effect exists, the increase in the experimental group should be
significantly higher than the increase in the control group, which means
that V-W should be positive. Therefore, the null hypothesis can be
written as Ho: V-W = 0, while the alternative hypothesis can be expressed as Hi: V-W > 0.
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5.3.2.

Shared meaning: a measure

After having discussed the design of the experiment to measure the group
process effect, we now focus on a measure of shared meaning. We will
approach this issue by sketching a procedure that not only allows us to
measure shared meaning, but also gives directions for future research.
The first stage of this procedure concerns the elicitation of the cause map
of each participant: in stage 1 of the procedure we are interested in (a) the
concepts (labels) used by each participant (problem owner) to describe
the situation and (b) the relationships between the concepts (which can be
conceived as variables). In order to arrive at these individual cause maps,
participants may be asked to describe the constituent elements of the
problem situation. Subsequently, they are asked to indicate which of
these concepts are related. For each pair of interrelated concepts
(variables), the sign of the relationship should be expressed, and they
should indicate which of the variables is the dependent one and which is
the independent one in the course of time.
A different approach asks the participants to write down their views on
the problem situation. Cause maps may be coded from these statements.
Other elicitation techniques might be used, but it is not our intention to
discuss the advantages and disadvantages of the various knowledge
elicitation techniques (see e.g. Richardson et al. 1989).
The purpose of stage 2 is to define the variables by means of their
attributes. The analysis given in section 3.3 showed that the meaning of a
concept depends on the semantic network of which it is a constituent. It
was shown that the presence or absence of essential properties (attributes)
determines whether the meanings of concepts differ. It also became
apparent that the meaning of a concept depends on the attributes that are
regarded as essentially not-belonging to a concept, i.e., essential nonqualities or non-attributes. For the procedure followed in stage 2, this
implies that the participants should not only list the essential attributes,
but should also name the essential non-attributes. The attribute map as
developed by Eden et al. (1983) is based on this insight and might be
used for our purposes (see figure 3.18). The second stage ends by
collecting the attribute maps that the participants have constructed.
Stage 3 begins by transforming the data into the numbers '-1' and '1',
denoting whether a participant regards an attribute as an essential nonquality (-1) or as an essential quality (1). In a next step,6 a three6AS has been remarked in section 3.3, people may forget to name defining
characteristics, but other reasons for not naming certain characteristics may exist such
as boredom, frustration with the task, or personal worries. Procedures can be invented
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dimensional data matrix is constructed in which the most comprehensive
set of concepts and attributes is represented; see figure 5.3.
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Figure 5.3. Data matrix (concepts and attributes).

The attributes are represented by a '-1', '1' or a '0' (the latter denotes
indifference with regard to the defining attribute). The three-dimensional
data matrix can be used for the estimation of a covariance matrix of the
attributes. Based on the matrix of the covariances of attributes, scaling
techniques can be applied to investigate whether subsets of attributes exist
that have a common variance such that they can be interpreted as
belonging to the same (latent) construct. Viewed from the perspective of
measurement, the scaling procedure, ideally, results in a set of constructs
that can be regarded as unmeasured latent traits underlying a subset of
empirical indicators (i.e., the attributes that are collected by means of the
to circumvent this kind of difficulties, which means that several steps may be added
before a data matrix is constructed. Yet in order not to complicate our exposition
regarding the measurement of shared meaning, we will not describe these procedures in
detail.
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attribute maps). Different scaling methods might be used such as
cumulative scaling, multiple regression, and multi-variate scaling. Which
scale should be chosen is a question left open for future empirical
research.

The covariance matrix furthermore offers the opportunity (a) to test causal
models containing the constructs as constituent elements and (b) to assess
their validity. More specifically, causal relationships among the
constructs can be derived from the common cause map that is based on
the individual cause maps elicited in stage 1 (the construction of the
common map will be described below). Consequently, it is possible to
specify a causal model, consisting of the constructs resulting from the
scaling procedure, which can be estimated for its fit to the observed
(sample) covariance matrix. A significant fit indicates that the estimated
causal model is an adequate representation of the causal models held by
the individuals. LISREL models (see Joreskog and Sorbom 1986)
provide an example of combining the measurement of latent variables
(i.e., constructs) on empirical indicators (i.e., measured attributes) and
the estimation of a structural model of latent variables.
The model, which is selected on the basis of a (statistical) chi square
based criterion of fit, might be regarded as a collective model (or,
collective map) to be used for the measurement of (an increase in) shared
meaning. As such it can be used in the experiment that was described in
the previous section. Shared meaning might be said to have increased if
the criterion of fit improves (since it is based on chi square, the criterion
controls for the increased complexity of the semantic networks before and
after the experiment via its number of degrees of freedom).

The collective model that is derived from the attributes may be used for a

different, though rather interesting, purpose. From the literature on
individual decision making it is known that individuals experience severe
difficulties when they are confronted with complex problems (see
Schoemaker 1982). In order to deal with these problems and to take a
decision, two strategies are used, namely, simplification and problem
isolation. The individual who applies the former strategy, simplifies the
problem by reducing the number of elements that are regarded as
important, which means that the number of concepts, attributes, or
relationships is diminished. The individual who applies the latter strategy,
divides the problem into subproblems, and deals with each subproblem
separately.

Using these insights it can be concluded that the definition of a problem
situation by means of attribute maps provides a check on the definition of
the problem situation derived from cause maps. The use of attribute maps
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implies that (1) individuals are asked to identify concepts that characterize
the problem situation, (2) they are asked to define these concepts by
listing essential qualities and essential non-qualities using attribute maps,
and (3) they have to indicate relationships among the concepts identified
in stage 1. In this way, the problem definition process is subdivided into
a sequence of isolated steps, which means that more comprehensive
models might result than the ones that result from procedures in which
cause maps are used. The reason lies in the complexity of the task of
constructing cause maps: concepts, attributes, and relationships have to
be taken into account simultaneously. The procedure that is based on
attribute maps presents a much less difficult task: individuals have to list
concepts, defining attributes, and relationships among concepts in
separate steps.

The hypothesis that attribute maps result in more comprehensive models
should, of course, be tested. The collective model based on the statistical
procedures described above might be used for this purpose. This model
should be compared with a collective model that must be derived from

individual cause maps.
In order to arrive at the latter collective model, the individual cause maps
that were obtained in the first stage of the procedure described above can
provide the necessary data. These maps contain information regarding the
concepts (as labels), the signs of the relationships between the concepts
(variables), and the direction of the presumed causality. Using this
information, a three-dimensional data matrix can be constructed in which
the total set of variables is represented (see figure 5.4). The figures '-1',
'
l' and '0', which are included in figure 5.4, denote a negative
relationship, a positive relationship, and no relation between variables,

respectively.
After the matrix has been constructed, it is possible to estimate a
covariance matrix of the comprehensive set of variables mentioned by all
participants. After the matrix has been constructed, it is possible to test
for the common causal model existing in the set of individual models.
Each causal relationship will be tested over the individual measurements
for its significance. This is done in a two-step procedure. First, the
existence of a causal relationship will be tested (negative or positive).
Second, the sign of the relationship will be tested for. After having
applied these testing procedures to each relationship specified in the
matrix, the best fitting common causal model can be identified. The
resulting model can be compared with the collective model that is based
on attribute maps. If the common causal model is significantly simpler
than the collective attribute model, then cause maps should not be used in
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GDSS that aim at the development of comprehensive models of the
problem situation.
Attribute maps have another advantage. They provide more information.
As these maps concern attributes, they offer the opportunity to estimate
the specificity of meaning of the constructs (see section 3.3). This kind of
knowledge can never be obtained by means of cause maps consisting of
concepts as labels.
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Figure 5.4. Data matrix (concepts).

5.4. Concluding remarks

In this study we have been concerned with three major problems
regarding GDSSs, namely, interdisciplinarity, (shared) meaning, and the
organizational context of GDSS. The reason for this undertaking was the
observation that, although these problems have been recognized as
important in the literature on GDSSs, a systematic and detailed discussion
has been lacking. It was argued that the three major issues that have been
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the focus of our interest represent topiCS of a GDSS methodology:

interdisciplinarity forms the philosophical aspect, whereas both (shared)
meaning and organizational context form the theoretical building blocks
of this methodology. Methodologies possess a pragmatic quality, i.e., a
methodology provides directions for actual practice. Looking from this
perspective at the former sections of this chapter, it will be clear that these
sections illustrate the pragmatic quality of the GDSS methodology that
has been developed in this study. With regard to interdisciplinarity, for
example, it was argued that an interdisciplinary theoretical foundation
seems a long way to go, which implies that the practitioners working
with GDSSs should not wait for the arrival of the interdisciplinary
foundation, but rather base their methods for dealing with messy

problems on a set of theoretical insights put together in an eclectic way.
However, the construction of this eclectic foundation should proceed
carefully. To paraphrase Mason and Mitroff, the assumptions of the
various models that are involved should be surfaced and tested for
consistency and validity.
In section 5.2 we presented some existent GDSSs, and showed how the
theoretical issues mentioned above have been taken into account. Stated
differently, this section deals in a direct manner with the pragmatic nature
of a methodology.
However, the methodology not only has direct significance for GDSS
practitioners who are consulted by organizations facing problem messes,
the methodology also has a pragmatic quality with respect to scientific
practice (see section 5.3). In this section the questions that were raised in
chapters 3 and 4 were further elaborated, and resulted in an experimental
design to measure the group discussion effect as well as in a tentative
measure of shared meaning.
The analyses also revealed gaps in our knowledge, and we indicated
some disciplines that might provide interesting knowledge for a further
development of the foundation presented in this study. We argued, for
example, that cognitive psychological research on the thinking processes
of humans (research that is related to the use of stereotypes) might
provide valuable additional information. The philosophical basis of the
methodology might be extended by taking notice of epistemological
concerns. The analysis concerning meaning might also have practical
consequences in areas other than the area of the typical GDSS as depicted
in this study. For example, it might have implications for the knowledgebased organization in general and the information management function in
this kind of organization in particular. In the knowledge-based
organization, with its heavy reliance on information systems (see section
4.1.4), the information planning process is crucial for the development of
220

adequate information systems. In this process at least two problems can
be distinguished that have a direct relation with the contents of the third
chapter of the study. During an information planning process, entity
types and organizational processes have to be defined. Typically, the
organization members who are involved in the information planning
process not only have different perspectives, they also have different
interests, goals, and expertise. Consequently, they apply different
definitions. Yet, the succesful completion of an information planning
process requires that shared definitions are constructed. Moreover, the
process of eliciting knowledge from the organization members often
presents big problems. Since knowledge elicitation is a central issue with
which a GDSS has to deal, the use of a GDSS as a means in information
plannings processes might be useful. Yet, additional research must be

conducted before we are able to give a more informed opinion on this
subject.
A final remark concerns, in our opinion, a quite interesting area of
application. That is, some of the most valuable studies concerning social
phenomena deal with human decision making. As has already been
argued, individuals follow different strategies when they are confronted
with a complex decision making task. The analyses of meaning in which
concepts, attributes, and relationships are distinguished may be used to
study these strategies in more depth.
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SAMENVATTING
Sinds het begin van de jaren zeventig staan complexe slechtgestructureerde problemen ("messy problems") in de belangstelling.
Karakteristiek voor dit soort problemen is het grote aantal aspecten dat
eraan te onderscheiden valt. In feite kunnen messy problems beschouwd
worden als kluwens van deelproblemen die onlosmakelijk met elkaar zijn
verbonden. Vanwege de beperkte informatieopname- en -verwerkingscapaciteit van individuele beslissers en het grote aantal aspecten dat aan
een messy problem valt te onderscheiden, vereist de aanpak van een
dergelijk probleem de inzet van meerdere individuen die gezamenlijk
alternatieve strategieen genereren om de problemen het hoofd te bieden.
Met andere woorden, voor de aanpak van messy problems is
groepsbesluitvorming noodzakelijk.
Group Decision Support Systems (GDSSs) zijn ontwikkeld om
besluitvorming in groepen te ondersteunen. Algemeen gesteld kan een
GDSS worden opgevat als een methode ter ondersteuning van de
besluitvorming in groepen. In meer specifieke termen kan een GDSS
worden omschreven als een combinatie van procedures en hulpmiddelen
(veelal van informatie-technologische origine) waarmee besluitvorming in
groepen kan worden ondersteund. GDSSs kunnen derhalve gebruikt
worden voor het ondersteunen van de besluitvorming in groepen die zich
richten op messy problems. Dit type GDSS, in de literatuur aangeduid
met het label "UK-approach", staat centraal in deze studie.
Verscheidene auteurs die gepubliceerd hebben over complexe slechtgestructureerde problemen benadrukken de noodzaak om te komen tot
een gemeenschappelijke en zo omvattend mogelijke definitie van de
probleemsituatie. Voor een succesvolle aanpak van een messy problem is
het volgens hen absoluut noodzakelijk dat er consensus bestaat over de
definitie van de probleemsituatie. Voor het onderwerp van deze studie
betekent dit dat we ons richten op een GDSS als methode voor het tot
stand brengen van een gemeenschappelijke en zo omvattend mogelijke
definitie van een probleemsituatie. Er wordt derhalve een tweevoudige
inperking gemaakt, nl. (1) naar soort probleem (i.c. complexe slechtgestructureerde problemen) en (2) naar fase van het besluitvormingsproces (i.c. probleemdefinitie).
Het doel van de studie kan nu worden omschreven als het formuleren van
een theoretische basis voor dit type GDSS. De rationale hiervoor is
gelegen in het feit dat een dergelijk fundament inzicht geeft in de relevante
factoren die van invloed zijn op het tot stand komen van een omvattende
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en gemeenschappelijke probleemdefinitie. Deze inzichten kunnen
vervolgens worden gebruikt bij het ontwerp en implementatie van een
GDSS, waardoor de kans wordt vergroot dat het doel dat nagestreefd
wordt, ook daadwerkelijk wordt gerealiseerd.
De vraag die vervolgens kan worden gesteld is welke elementen dit
theoretisch fundament dient te bevatten. Een eerste bouwsteen is
gerelateerd aan de noodzaak om te komen tot een gemeenschappelijke
probleemdefinitie ("shared meaning"). Zoals reeds hierboven is vermeld,
vereist de aanpak van een complex slecht-gestructureerd probleem de
inzet van een team van deskundigen dat de probleemsituatie in kaart dient
te brengen. Hierbij dient opgemerkt te worden dat de verschillende leden
van dit team, als gevolg van hun verschillende achtergronden, elk hun
eigen kijk op de situatie zullen hebben. Met andere woorden, in de
allereerste fase van het besluitvormingsproces zullen de leden van het
team de situatie verschillend definieren. Het is echter noodzakelijk dat een
gedeelde en zo omvattend mogelijke definitie van de situatie wordt geconstrueerd. Dit impliceert dat er communicatie tussen de leden dient plaats te

vinden.
Vele factoren kunnen het communicatieproces en daarmee de effectiviteit
van een GDSS verstoren. Om inzicht te krijgen in het communicatieproces en de mogelijke verstorende factoren, is een theoretisch model
noodzakelijk waarin een communicatieproces tussen individuen die
verschillende definities van een bepaalde probleemsituatie hebben wordt
geconceptualiseerd. Een dergelijk model geeft inzicht in de factoren die
het communicatieproces, dat een noodzakelijke voorwaarde is voor het
totstandkomen van een gemeenschappelijke en omvattende probleemdefinitie, beYnvloeden. In hoofdstuk 3 wordt dit model gepresenteerd.
Een volgende noodzakelijke voorwaarde voor een succesvolle aanpak van
een messy problem is de wil van de teamleden om hun expertise
daadwerkelijk in te zetten. Meer in het bijzonder houdt dit in dat zowel de
wil om kennis toe te passen als de wil om nieuwe kennis te genereren (de
wil om te leren) aanwezig moet zijn. Een theoretisch model waarin de
factoren die hierop van invloed zijn vormt de tweede bouwsteen van het
theoretisch fundament. Twee typen zijn denkbaar. In het eerste type staan
de eigenschappen van het individu centraal; in dit type wordt de wil om
kennis toe te passen en te genereren gerelateerd aan kenmerken van het
individu. Het tweede type relateert de wil om kennis toe te passen en te
genereren aan de eigenschappen van de organisatie waarvan het individu
deel uit maakt. Er is gekozen voor het tweede type; enerzijds omdat
empirisch onderzoek dat bekend is geworden onder de naam de
"Bradford studies" heeft aangetoond dat organisatiekenmerken een
significante invloed hebben op het gedrag van beslissers die zich bezig
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houden met messy problems, anderzijds omdat deze keuze de
mogelijkheid biedt om aan te sluiten bij een actueel thema in de
organisatiewetenschappen, nl. de zgn. "knowledge-based organization".
In de betreffende literatuur wordt benadrukt dat in dit type organisatie
gedeelde definities van de organisatie-realiteit onontbeerlijk zijn. Een
GDSS als methode waarmee dit kan worden bewerkstelligd heeft
derhalve een directe relevantie voor deze "organisatie van de toekomst".
In hoofdstuk 4 wordt een conceptueel model van dit type organisatie
gepresenteerd.

De onderscheiden theoretische bouwstenen dienen samengevoegd te
worden tot een geYntegreerd fundamerit. Dit betekent dat theoretische
modellen van verschillende disciplinaire signatuur met elkaar verbonden
dienen te worden. Met andere woorden, het theoretisch fundament dient
een interdisciplinair karakter te dragen. Wetenschappers werkzaam in de
traditie van de systeemtheorie hebben beweerd dat het systeem-begrip bij
uitstek geschikt is voor interdisciplinair onderzoek. Als aangetoond zou
kunnen worden dat zij gelijk hebben, dan is het raadzaam om de
theoretische modellen die in hoofdstuk 3 en 4 uitgewerkt worden in
systeemtheoretische termen te gieten. Echter, eerst zal de claim dat
systeemtheorie geschikt is voor interdisciplinair onderzoek nader
onderzocht moeten worden. Dit is het onderwerp van hoofdstuk 2.
In hoofdstuk 5, tenslotte, wordt nader ingegaan op de pragmatische
aspecten van de analyses in de hoofdstukken die eraan vooraf gaan.
Concreet betekent dit (1) dat nogmaals op het begrip interdisciplinariteit
wordt ingegaan, (2) dat de theoretische nodes geillustreerd worden aan de
hand van een tweetal bestaande GDSSs en (3) dat een tentatieve
experimentele opzet alsmede een meetinstrument worden besproken
waarmee onderzoek gedaan kan worden naar de effectiviteit van een
GDSS.
Gezien de verschillende keuzes die gemaakt zijn, zal het duidelijk zijn dat
het theoretisch fundament zoals dat in dit proefschrift ontwikkeld wordt
een partieel karakter heeft. Het pretendeert dan ook niet het alfa en het
omega van de theorievorming op GDSS-gebied te zijn. Er is slechts
getracht een acceptabel begin te maken met de constructie van een
theoretisch fundament voor GDSS, een bouwwerk dat in de toekomst op
velerlei punten uitgebouwd moet worden.

Zoals gezegd, in hoofdstuk 2 draait het om de systeemtheorie. Het
centrale begrip in deze theorie is het begrip "systeem". Door
verschijnselen op te vatten als systemen zou, zo wordt gezegd,
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interdisciplinariteit gerealiseerd kunnen worden. Een verkenning van de
meest gangbare definities van het systeem-begrip, resulteert in het inzicht
dat er verschillende typen van definities in omloop zijn. In de meest
algemene definitie wordt een systeem gedefinieerd als een verzameling

elementen waartussen relaties bestaan. Sommige auteurs voegen hieraan
de eis toe dat het systeem een bepaald doel vervolgt. Anderen merken op
dat een systeem een eigenschap heeft die verschillend is van de
eigenschappen van de samenstellende delen. Als gevolg van de
verschillende definities worden we geconfronteerd met een probleem.
Voordat de interdisciplinaire merites van het systeem-begrip beoordeeld
kunnen worden, moet eerst worden vastgesteld of de. verschillende
auteurs wel hetzelfde verstaan onder het begrip "systeem.
In sectie 2.2 wordt daarom nader ingegaan op de definitie van een
systeem als een eenheid die een bepaald doel heeft. Deze definitie is voor
verschillende auteurs aanleiding geweest om te pleiten voor een verband
tussen systeemtheorie en teleologie. Weer anderen echter wijzen deze
relatie van de hand. Teneinde de argumenten op hun waarde te kunnen
schatten, is het noodzakelijk onderscheid te maken tussen verschillende
vormen van teleologie. Op grond van dit onderscheid wordt duidelijk dat
Bertalanffy het in zijn geschriften heeft over formele teleologie. Verder
wordt duidelijk dat in het klassieke debat tussen Taylor aan de ene kant en
Wiener en zijn companen aan de andere kant, Taylor de traditionele
teleologie verdedigde, terwijl de tegenpartij de cybernetische teleologie
aanhing.
Deze cybernetische visie wordt verder uitgewerkt door Churchman en
Ackoff. Zij kunnen worden beschouwd als de grondleggers van de
teleologische beschouwingswijze van een systeem. Zich baserend op het
wetenschapstheoretisch werk van Singer wilden zij aantonen dat er een
logische noodzakelijkheid bestaat voor het opnemen van het doel-begrip
in de definitie van een systeem. Analyse van de argumenten leert echter
dat deze onjuist zijn. Hieruit kan worden geconcludeerd dat zij geen
sluitend argument geven voor de door hen veronderstelde relatie tussen
systeemtheorie en teleologie. Dit impliceert wederom dat er geen
noodzaak is om het begrip doel als constituerend element in de definitie
van het systeem-begrip op te nemen.
In sectie 2.3 wordt de definitie van een systeem als een geheel dat een
eigenschap heeft die verschillend is van de eigenschappen van de
samenstellende delen nader onder de loupe genomen. Deze definitie levert
geen fundamentele problemen op en er wordt geconcludeerd dat het
systeem-begrip twee denotaties heeft, nl. (1) een verzameling elementen
waartussen relaties bestaan en (2) een verzameling elementen waartussen
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relaties bestaan die een eigenschap heeft die verschillend is van de

eigenschappen van de samenstellende delen.
Nadat de betekenissen van het systeembegrip zijn vastgesteld, wordt in
sectie 2.4 nader ingegaan op het begrip interdisciplinariteit. Uit enkele
publicaties komt naar voren dat de systeemtheorie vooral gezien wordt als
een taal die door wetenschappers werkzaam in verschillende disciplines
gebruikt zou kunnen worden. Met betrekking tot ons doel zijn echter geen
bruikbare aanwijzingen te vinden. Toch is het mogelijk om op grond van
de analyse van cybernetisch teleologische verklaringen, die in sectie 2.3
is gegeven, iets naders te zeggen over de integratie van verklarende
theonean van verschillende disciplinaire oorsprong, een integratie die
noodzakelijk is voor de constructie van een interdisciplinair theoretisch
fundament voor een GDSS. Uit de analyses van teleologische
verklaringen met behulp van de formele aspecten van de HempelOppenheim schema's blijkt dat het gedrag van een systeem verklaard kan
worden uit het gedrag van de samenstellende delen. Een noodzakelijke
voorwaarde is dat de wetmatigheden in de interactieve dynamiek tussen
de subsystemen bekend zijn, alsmede de wetten die de relatie tussen
externe verstoringen en het gedrag van subsystemen specificeren.
Toegepast op sociale verschijnselen betekent dit dat het gedrag van een
groep verklaard kan worden uit het gedrag van de samenstellende
individuen wanneer aan de bovengenoemde condities is voldaan. Ervan
uitgaande dat het gedrag van een groep en het gedrag van het individu
door verschillende disciplines wordt bestudeerd, dan volgt hieruit dat
interdisciplinariteit onder de bovengenoemde condities gerealiseerd kan

worden.
Deze vorm van interdisciplinariteit wordt verticale interdisciplinariteit
genoemd omdat verschijnselen op het niveau van het geheel herleid
worden tot verschijnselen op het niveau van de samenstellende delen. Een
ongeoorloofd reductionisme wordt hierdoor niet geimpliceerd zolang de
grenzen tussen de verschillende domeinen die in de "hierarchie van de
wetenschappen" zijn onderscheiden niet worden overschreden. Met
andere woorden, een reductionistische positie wordt ingenomen als
sociale verschijnselen verklaard worden vanuit een biologisch of fysisch
perspectief. Dergelijke verklaringen zijn echter niet bedoeld.
In een volgende stap wordt kort ingegaan op horizontale interdisciplinariteit (sectie 2.4.2). Opgemerkt wordt dat deze vorm van interdisciplinariteit een uiteenzetting ten aanzien van axiomatisch gefundeerde
theorieen vereist. Vanuit een systeemtheoretisch perspectief kan hierover
echter niets gezegd worden zodat niet verder op dit onderwerp wordt
ingegaan.
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In sectie 2.4.3 worden de belangrijkste bevindingen nogmaals op een rij
gezet. Een belangrijke conclusie luidt dat interdisciplinariteit verklarende
theorieen veronderstelt. Deze theorieen worden opgesteld in de
empirische wetenschappen. Aangezien de systeemtheorie empirisch leeg
is, heeft het geen zin om de theoretische modellen die in hoofdstuk 3 en 4
worden ontwikkeld in systeemtheoretische termen te gieten. Een andere
belangrijke conclusie is dat het interdisciplinaire theoretisch fundament
niet gerealiseerd kan worden als gevolg van het ontbreken van voor ons
doel relevante verklarende theorieen. De theoretische basis van een GDSS
zal op een eclectische wijze moeten worden samengesteld.
Tot besluit van het hoofdstuk wordt een aantal van de theoretische noties
die in de verschillende secties aan de orde zijn geweest, gelllustreerd aan
de hand van een bespreking van een aantal systeemtheoretisch
georienteerde organisatiemodellen. Een interessante bevinding heeft
betrekking op de autopoietische systeemtheorie: analyse van deze theorie
leert ons dat de wetenschappelijke waarde beperkt is.

Het uitgangspunt voor de discussie in hoofdstuk 3 wordt gevormd door
het inzicht dat de participanten in het besluitvormingsproces met
betrekking tot messy problems op hun eigen wijze betekenis verlenen aan
de probleemsituatie. Deze constatering leidt tot een discussie van het
begrip "betekenis" (meaning). Het blijkt dat in de literatuur twee
benaderingen te vinden zijn. De eerste benadering gaat ervan uit dat de
betekenis van een begrip, of in meer algemene termen, de betekenis van
een uitdrukking, samengesteld is uit de betekenissen van de "meer
primitieve" termen waaruit het begrip of de uitdrukking bestaat.
Refererend aan publicaties van Eco wordt echter beargumenteerd dat deze
benadering onoverkomenlijke problemen tot gevolg heeft. De alternatieve
benadering, die bekend staat onder de naam "de encyclopedische
benadering", levert geen fundamentele bezwaren op en wordt als leidraad
voor de verdere analyse gebruikt.
In deze benadering wordt de betekenis van een uitdrukking of een begrip
bepaald door denotaties, connotaties alsmede door contextuele en
situatieve elementen. Deze vier zgn. "markers" vormen de constituerende
elementen van tekenfuncties. Tekenfuncties kunnen worden gehanteerd
om de betekenis van een begrip te representeren. Hierbij moet worden
opgemerkt dat de betekenis tevens op een meer indirecte wijze wordt
bepaald: de keuze voor een bepaalde marker houdt ook het niet-kiezen
voor een andere marker in. Geconcludeerd wordt dat de betekenis van
een begrip of expressie bepaald wordt door opposities. Ook deze
opposities kunnen worden weergegeven in tekenfuncties. Grafisch
kunnen tekenfuncties worden weergegeven als netwerken van met elkaar
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verbonden markers. Aangezien dergelijke netwerken betekenissen

vastleggen, worden ze semantische netwerken genoemd.
Na de discussie over betekenissen wordt de aandacht verlegd naar het
communicatieproces. Het bekende model van Shannon en Weaver wordt
ten tonele gevoerd en er wordt geconcludeerd dat dit model niet zonder
meer bruikbaar is om communicatieprocessen tussen individuen te
conceptualiseren aangezien het identieke codes van de zender en de
ontvanger veronderstelt. Een meer gedifferentieerd model waarin zender
en ontvanger over verschillende codes kunnen beschikken wordt
ontwikkeld. Het wordt echter duidelijk dat dit communicatiemodel een
voor ons doel essentieel element niet conceptualiseert, nl. het bestaan van
verschillende en soms conflicterende visies op de realiteit, i.c. de
probleemsituatie. Dit leidt tot de constatering dat er niet zozeer behoefte is
aan een algemeen communicatiemodel, alswel aan een theoretisch model
van een discussieproces.
Een door Stachowiak ontwikkeld model biedt uitkomst. Dit model
conceptualiseert een discussieproces tussen individuen die hun eigen kijk
op de realiteit hebben. Een cruciale plaats in dit model wordt ingenomen
door het begrip intern model (in de literatuur ook wel aangeduid als
mentaal model). Uit het model valt af te leiden dat een vergelijking van
mentale modellen noodzakelijk is voor het bereiken van een gedeelde
definitie van de realiteit. Hoe een dergelijke vergelijking eruit ziet wordt
echter niet duidelijk.
Dit probleem wordt voor een nadere analyse toegankelijk door (1)
mentale modellen op te vatten als semantische netwerken en door (2)
onderscheid te maken tussen essentiele en toevallige elementen van een
semantisch netwerk. Geconcludeerd wordt dat een gemeenschappelijke
definitie in principe mogelijk is zolang de verschillende semantische
netwerken niet met elkaar conflicteren voor wat betreft de essentiele
relaties. De discussie resulteert tevens in een tweetal problemen die niet
kunnen worden opgelost. Het eerste probleem heeft betrekking op de
mate van abstractie van de gekozen begrippen waarmee de situatie wordt
gedefinieerd. Het tweede probleem betreft de mate van overeenstemming
tussen de verschillende semantische netwerken.
In sectie 3.4 wordt nader ingegaan op factoren die het interpretatieproces
op het niveau van het individu beYnvloeden. Normen en waarden,
alsmede thema's van de discussie en de coderings-competentie van het
individu zijn van belang. In een volgende stap wordt dit resultaat
gerelateerd aan het discussiemodel van Stachowiak waardoor een nadere
aanvulling op dit model gemaakt kan worden.
Tot besluit van het hoofdstuk worden de resultaten van de gegeven
analyses vergeleken met bestaande benaderingen die in de literatuur zijn te
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vinden. Er is een drietal benaderingen te onderscheiden waarvan er twee
op het model van Weick gebaseerd zijn. Om deze twee benaderingen op
hun merites te kunnen beoordelen wordt in een eerste stap het model van
Weick nader besproken. Een door Weick zelf toegegeven conceptuele
ambigurteit blijkt te kunnen worden opgehelderd met behulp van het
onderscheid tussen meta- en semantische-codes. Voorts wordt
beargumenteerd dat de conceptualiseringen die in dit proefschrift worden
gegeven de meer verfjnde ziJn.
In een volgende stap worden de verschillende benaderingen met
betrekking tot het vraagstuk van de gemeenschappelijke probleemdefinities beschouwd. Het blijkt dat de zgn. "average map" en de
"assemblage map" niet gebruikt kunnen worden voor het representeren en
vaststellen van gemeenschappelijke probleemdefinities. De "composite
map" zou misschien gebruikt kunnen worden, alhoewel hieraan een
aantal problemen kleeft.

Hoofdstuk 4 handelt over de organisatorische determinanten betreffende
de inzet van organisatieleden om kennis toe te passen en te genereren. Dit
vraagstuk wordt behandeld vanuit het gezichtspunt van de "knowledgebased organization." Een eerste probleem waarmee we worden geconfronteerd betreft de onduidelijke conceptualisering van dit type organisatie; alhoewel een groeiend aantal artikelen over dit onderwerp het
daglicht aanschouwt, ontbreekt een duidelijke conceptualisering.
Teneinde een adequaat inzicht te verkrijgen in de typische eigenschappen
van dit soort organisaties wordt in sectie 4.1 een organisatietypologie
ontwikkeld. Gebaseerd op het onderscheid tussen organisatie als proces
en organisatie als structuur, is het mogelijk om een drietal verschillende
typen van organisatiemodellen te onderscheiden. Het onderscheidend
criterium dat hierbij wordt gehanteerd is het coordinatie-principe dat door
de verschillende organisatiemodellen wordt geimpliceerd. Na een verdere
analyse van artikelen over de knowledge-based organization, wordt
geconcludeerd dat dit soort organisaties op te vatten valt als een
competentie-organisatie.
In sectie 4.2 wordt een conceptueel model van een dergelijke organisatie
gepresenteerd. Dit door Peters ontwikkelde model wordt onder meer
gekozen omdat het expliciet aandacht besteed aan de mogelijkheid dat de
organisatieleden verschillende percepties op de werkelijkheid hebben.
Het model is gebaseerd od de basis begrippen van Weber en een
organisatie wordt opgevat als een georganiseerde sociale relatie. De
conceptualisering kan tevens toegepast worden op teams van beslissers
die zich bezig houden met messy problems (zoals bij GDSS-sessies het
geval is). Het wordt hierdoor duidelijk dat de wil om kennis te genereren
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en toe te passen vooral wordt bepaald door de verhouding tussen de
inspanningen die van een organisatielid worden verwacht en de
opbrengsten (materieel en immaterieel) die daar tegenover staan. Ook het
proces van onderhandeling over de verdeling van de opbrengsten speelt
in dit opzicht een belangrijke rol. Tevens komt naar voren dat het zeer
belangrijk is dat het doel van de GDSS-sessie bekend is bij de
participanten alsmede de relatie die er bestaat tussen het doel van de
GDSS-sessie en het eigen-belang van de deelnemers. En passant wordt
gewezen op de rol die simulaties van alternatieve oplossingsstrategieen
kunnen spelen voor wat betreft het genereren van ervaringskennis.

In hoofdstuk 5 wordt voortgebouwd op de analyses in de voorgaande
hoofdstukken. Er wordt begonnen met een hernieuwde kennismaking
met het begrip interdisciplinariteit. Interdisciplinariteit wordt in hoofdstuk
2 gerelateerd aan verklaringen en het model voor verklaringen dat we
hanteerden in het betreffende hoofdstuk was het H-0 schema. Dit model
heeft een natuurwetenschappelijk imago, maar om de discussie in
hoofdstuk 2 niet nog complexer te maken dan zij al was, zijn we voorbij
gegaan aan een drietal bezwaren dat in de literatuur te vinden is tegen het
gebruik van dit model in de sociale wetenschappen.
Een eerste bezwaar betreft een onderscheid dat verondersteld wordt
tussen het teleologische karakter van sociale verschijnselen en het causale
karakter van natuurwetenschappelijke fenomenen. Churchman en Ackoff
kunnen als representanten van een dergelijke opvatting worden gezien.
Zoals echter al is aangetoond in sectie 2.2, kunnen teleologische
verklaringen worden weergegeven in H-0 schema's.
Een tweede bezwaar betreft een gepostuleerde tegenstelling tussen
nomothetische kennis en ideografische kennis. De eerste zou
corresponderen met de natuurwetenschappen, de laatste met de sociale
wetenschappen. Ook deze opvatting blijkt echter niet houdbaar te zijn,
hetgeen overigens al door Weber aan het begin van deze eeuw werd
benadrukt.

Het derde bezwaar tegen het gebruik van het H-0 schema, en vooral
tegen de noodzaak om wetten te gebruiken, stoelt op het gedachtengoed
van dezelfde Weber. De wetmatigheden die ook volgens Weber
noodzakelijk zijn om tot verklaringen te komen, zouden in de "KulturWissenschaften" een fundamenteel ander karakter hebben dan die in de
natuurwetenschappen. Geconstateerd wordt echter dat in de argumentatie
die door Weber wordt gegeven, een denkfout is ingeslopen. Er wordt dan
ook geconcludeerd dat er geen steekhoudende argumenten tegen het
gebruik van het H-0 schema zijn ingebracht.
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Vervolgens wordt het vraagstuk van de horizontale interdisciplinariteit
weer opgerakeld middels een discussie over een deductieve wiJze van
theorievorming waarbij axiomatisch gefundeerde theorieen centraal staan.
We komen tot het inzicht dat een op axioma's berustende verklarende
theorie betreffende sociale verschijnselen nog ver weg lijkt te zijn. Ook
het formuleren van verklarende theorieen op een meer inductieve wijze,
op grond waarvan in een later stadium interdisciplinariteit zou kunnen
worden gerealiseerd, lijkt niet binnen afzienbare tijd tot spectaculaire
resulaten te leiden.
In sectie 5.2 wordt een tweetal bestaande GDSSs gebruikt als illustratie
van een aantal van de inzichten die de analyses in de hoofdstukken 3 en 4
hebben opgeleverd. Aangetoond kan worden dat in deze zich in de
praktijk bewezen hebbende GDSSs inderdaad een aantal van deze
inzichten is terug te vinden.
Sectie 5.3 tenslotte richtte zich op het meten van "shared meaning." Dit
onderwerp is relevant omdat het direct gerelateerd is aan twee assumpties
waarop deze studie rust, nl. (1) een gemeenschappelijke definitie van een
probleem situatie is noodzakelijk voor het met succes aanpakken van een
messy problem en (2) een GDSS bernvloedt op positieve wijze de
totstandkoming van een gemeenschappelijke probleemdefinitie. In 5.3.1
wordt een experimenteel ontwerp beschreven waarmee de tweede
assumptie in toekomstig onderzoek kan worden getoetst. In 5.3.2 wordt
nader ingegaan op de ontwikkeling van een meetinstrument voor shared
meaning. Dit instrument is gebaseerd op het inzicht dat shared meaning
overeenkomsten impliceert tussen semantische netwerken. Als zodanig
wijkt dit instrument principieel af van de bestaande instrumenten
(assemblage maps, averaged maps en composite maps). Dit instrument
kan ook worden gebruikt om de eerste assumptie waarop de studie rust,
te toetsen. Er moet echter uitdrukkelijk bij worden opgemerkt dat alleen
de contouren van een dergelijk instrument zijn geschetst en dat nog veel
additioneel onderzoek moet worden uitgevoerd.
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