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Abstract

With the "epigenetic approach”, an entire research program has been set up which is devoted
to the study of "knowledge-based processes” in human societies - and beyond. More
concretely, an epigenetic approach has been built up in which two different areas are
addressed and dealt with simultaneously, namely theoretical foundations for the analysis of
"knowledge based processes” and a comparatively large number of empirical applications,
ranging from the study of organizations to the level of "National Innovation Systems”.
Moreover, the emphasis on "knowledge and information societies” is not motivated by current
reconfigurations via communication and information technologies or the expansion of
"knowledge generating capacities” beyond the confines of traditional universities or research
institutes. Likewise, "knowledge and information societies” are not conceptualized as a stage
beyond socio-economic inequality, contrasting it, for example, to traditional "class societies”,
but, once again, as a theoretical approach which offers new insights into the basic structure
of current societal disparities.

Zusammenfassung

Mit dem “epigenetischen Zugang” wurde ein einheitliches Forschungsprogramm aufgebaut,
das zur Analyse von “wissensbasierten Prozessen” in einer Unzahl von Bereichen dient.
Konkret wurde mit dem epigenetischen Programm bislang auf der einen Seite ein
anspruchsvolles “transdisziplindres Forschungsprogramm” konstruiert und auf der anderen
Seite eine Reihe von Anwendungen im Bereich von Organisationsanalysen oder auch
“Nationalen Innovationssystemen" durchgefiihrt. Dartiberhinaus erlaubt das epigenetische
Programm, sich jenseits der gegenwartig diskutierten Merkmale von “Wissensgeselischaften”
wie der Diffusion von Informations- und Kommunikationstechnologien oder der Ausweitung in
den traditionellen Statten der Wissensproduktion - Universitaten und Forschungsinstitute - zu
bewegen. Zu guter Letzt sei der Hinweis angebracht, daR gerade die neue Architektur von
Wissens- und Informationsgesellschaften innovative Schlaglichter auf Fragen der
gesellschaftlichen Ungleichheit wirft und gegenwartige Problemfelder in diesem Bereich
scharf zu akzentuieren vermag.
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Introduction: A Short Preface for Two Long Articles

Concepts like "knowledge societies”, "information societies”, "post industrial societies”,
"knowledge and information societies”, "knowledge based economies”, "new production of
knowledge” or "National Innovation Systems” (see, among very many others, only BELL
1979a,b, DRUCKER 1993, GIBBONS et al. 1994, KREIBICH 1986, LUNDVALL 1992,
NELSON 1993, 1996, THUROW 1896) have become widely used for the description and the
analysis of contemporary societies in which, summarized into two words, "knowledge
matters”. What the present set of two articles tries to achieve lies, in contrast to most of the
existing literature on the topic of "knowledge and information societies”, in three essential
points.

First, an entire "research program” has been set up which is devoted to the
study of "knowledge and information societies”, past, present and future. More
concretely, an epigenetic approach’ has been built up in which two different
areas are addressed and dealt with simultaneously, namely theoretical
foundations for the analysis of "knowledge based processes” and a
comparatively large number of empirical applications, ranging from the study of
organizations to the level of "National Innovation Systems”.

Second, the emphasis on "knowledge and information societies” is not motivated
by current reconfigurations via communication and information technologies
(CIT) or the expansion of "knowledge generating capacities” beyond the
confines of traditional universities or research institutes. Rather, the basic
architectures which will be laid out in the course of the next two articles can be
applied to any type of societal formation, including pre-capitalist ones as well as
to any type of "knowledge based processes” around individuals, households,
organizations and the like. Likewise, "knowledge and information societies” are
not conceptualized as a stage beyond socio-economic inequality, contrasting it,
for example, to traditional "class societies”, but, once again, as a theoretical
approach which offers new insights into the basic structure of current societal
disparities.

Third, the new epigenetic approach has been constructed, again in an
uncommon move, as an applied basic framework, which does not remain, as the
German "morbus philosophicus” strongly suggests, a possible future oriented
theory project in statu abscondito, ie., as a general methodological and

! For the core concept of epigenesis, the subsequent definition will serve as a useful guideline:

Epigenesis: Development in which an initially unspecialized entity gradually develops specialized characters.
(WEBSTER 1993:337)

Thus, from a very general transdisciplinary perspective, the term "epigenesis” refers to the gradual or the rapid
emergence of new and more complex phenomena ...
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epistemological device way above a closed carpet of empirical clouds and
beyond the reach of everyday social science research like in the case of
HABERMAS 1981 or LUHMANN 1984, 1997. Rather, the current epigenetic
approach has been built up deliberately as a complete "package for analysis”
which contains all relevant ingredients of being imitated, adapted and modified
to the empirical study of any type of "knowledge-based processes”. Moreover,
the realm of "intended applications” of the epigenetic program is unusually
diversified, extending over areas like -

individual behavior and interactions
households
organizations
sub-national regions
nation-states
international domains
the global realm

Thus, it has become the apparently highly ambitious goal from the very beginning to present,
in the course of the subsequent articles, a short overview of the theoretical foundation of the
epigenetic program - and some of its potentially rewarding and innovative insights on the
basic architectures of contemporary knowledge and information societies.?

2 These two articles are a condensed version of a very comprehensive JHS-research effort towards
establishing a new type of evolutionary socio-economic framework. Over the last months, an intense
discussion has helped me to clarify the essential building blocks of this epigenetic program (ERP). Special
thanks go to Jonathan Turner and Alexandra Marijanski (University of California, Riverside) for the possibility
of presenting some of these ideas at a departmental colloquium in Riverside and, above all, for a phantastic
reading and discussion week in Idyliwild, CA. In a similar vein, Stuart A. Umpleby (George Washington
University, Washington D.C.} has organized an extremely interesting sequence of discussion events, one of
them being a luncheon speech at WESS (Washington Evolutionary Systems Society). Last, but not least,
Richard Hull and Stan Metcalfe at CRIC (Centre for Research on Innovation and Competition, Manchester)
have offered me with the opportunity of presenting an intensive two day seminar on the epigenetic

perspective where, as an ever-lasting consequence, the basic terminology of the ERP-program underwent a
final revision.
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The Epigenetic Research Program (ERP): Basic
Building Blocks

Evolutionary considerations for the analysis of societal development become apparently
more and more outdated. Notions like "knowledge societies", "knowledge-based economies”
and the like have been widely accepted and utilized as a prime "description device" for
characterizing the contemporary "dynamics of societal developments”. The core assumption
in most of these knowledge-based approaches is that "knowledge” and/or "information" have
become the predominant source of societal wealth, of international comparative advantages
(THUROW 1996), and, thus, of shaping the development patterns for economies or societies
in general. This, in turn, would suggest that a new and "emergent" feature for societal
dynamics has come into existence which leaves practically no cognitive space for
evolutionary considerations in economics, sociology or political science any more. The
immediate issues to be addressed lies, thus, in the following three questions:

Can one construct an evolutionary meaningful concept of "knowledge" which
includes those processes and phenomena, normally analyzed within the context
of "knowledge and information societies"?

Is the appearance of "knowledge societies” to be regarded as a recent
phenomenon which has to be investigated as a structural brake in contemporary
societal dynamics alone?

If no - can a generalized theory of evolution be built which integrates the
complex of "knowledge and information" and which, thus, sheds new light on the
societal dynamics, past, present and future?

The answer to these question will come out substantially on the affirmative side by offering a
new perspective on the principal ways, societal differentiations and "knowledge-
specializations" have co-existed over extremely long periods. More concretely, the present
article will try to reach three ambitious goals simultaneously.

First, a new transdisciplinary and generalized framework of "long-term stages" in
evolutionary development will be presented which will be clearly situated beyond
biology, economics or sociology, being applicable to all three domains without
invoking, though, the dominance of one area over the other.

Second, the new perspective, running under the heading of an "epigenetic
research program" (ERP)', will move the notion of "knowledge" back to the

' For an extended version of the epigenetic research program (ERP), see MULLER 1996a,b. For special aspects of
ERP, see MULLER 1997a,b,c.d,e.
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center for the study of societal dynamics. Moreover, the concept of "knowledge"
will be re-introduced in a way that can be utilized for societies from the distant
past to the present time and beyond.

Third, the new perspective will produce new typological patterns on the co-
evolution of "knowledge" and "modern societies” which have rarely met, so far,
the appropriate recognition they deserve.,

At this point, a lot of promises have been put forward. It is time to introduce the basic
premises which will help to arrive at the stated three goal domains.

1. A Generalized Theory of Evolution: Core-Heuristics
of the Epigenetic Research Program (ERP)

The first part of the article will be exclusively devoted to the presentation of seven core-
heuristics which, taken together, stand at the center of the epigenetic approach. These core
assumptions have been laid out in much greater detail in MULLER 1996a,b and will be
summarized in a very brief, albeit concise manner.

1.1 A Generalized Notion of Evolutionary Systems

For any type of empirical analysis, the notion of "evolutionary systems" becomes, quite
naturally, of paramount importance. Since not all developmental or growth processes should
be qualified as evolutionary ones, a criterion of demarcation becomes necessary
differentiating between evolutionary ensembles from other types of systems. One of the least
controversial, though almost tautological criteria for evolutionary systems stresses a profound
dualism in their modes of production and reproduction between their "genotype" and their
"phenotype"-levels. In biology, this distinction has a well-defined meaning, since, following
FELDMAN 1988:43 and many others, the observable properties, structures and processes of
an organism belong to its phenotype and the sequence of nucleotides, forming the DNA of an
organism are qualified as its "genotype”.

Within the epigenetic approach, a more generalized differentiation between these two
domains will be proposed, differentiating, on the one hand, an array of "extended phenotype-
levels" or, as they will be subsequently referred to, as "actor-network-levels" which are
introduced as any observable, space-time unit with "operations" as well as with exchange
and transfer relations with its environment and, on the other hand, "extended genotype-
levels”, or, alternatively, "embedded code-levels” which are to be qualified as any instruction
or recipe-system with an indispensible role in the production or reproduction of an actor-
netowrk ensemble.
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Following the above quite general suggestion, an epigenetic analysis must be performed at
two different main levels simultaneously, one being associated with embedded code
processes and their variations and the other with actor-network developments. Stated as a
heuristic device, any investigation within the epigenetic framework has to specify its basic
ensembles in terms of embedded code-systems and of actor-networks. While the exact
nature of the relations between these two basic domains remains a center of heated
‘controversies in developmental biology (See e.g. DAWKINS 1995, GOODWIN 1995), the
simple separation requirement is sufficient for the subsequent differentiations of these two
basic areas for evolutionary systems.

1.2 The Epigenetic Square

Arranging the well known evolutionary "chains of becoming” in a slightly similar fashion to
BENINGER (1986:63), one arrives at Table 1.1, where basically four stages of the extremely
long evolutionary run have been identified, where each stage develops a characteristic
interaction pattern between code-system levels and the actor-network levels.

While the exact nature of these interrelationships will be discussed in further detail in the final
chapter of this article, Table 1.1 gives rise to a dimensional scheme (Table 1.2), where the
relations between embedded code and actor network levels occupy the centre stage. This
new scheme runs under the heading of the "epigenetic square” and can be considered as the
basic element within the seven core heuristics. Moreover, the five epigenetic dimensions,
building up the epigenetic square can be used for an evolutionary analysis in a wide variety
of domains - be they biological, anthropological, economic or social in nature.

As one can see from the epigenetic square in Table 1.2, the five dimensions exhibit an
interesting connection to the stages in Table 1.1, since the program as well as the decoding
dimension have been laid out during the early stages of life already, whereas the implicit
dimension is of comparatively younger origin (100 million years ago).

Finally, the encoding dimension must be considered to be a human achievement only,
coming into existence with the gradual emergence of pictorial codes and written code
systerns. (See also DEACON 1997)

The basic heuristic device, associated with Table 1.2, can be written in a very general
manner, demanding that any type of research within the epigenetic tradition must be
conducted by utilizing the five dimensions of the "epigenetic square”.



















































































































































































































































































































