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Preface to the First Edition

...what you couldn't state in figures, or show to be purchaseable in
the cheapest market and saleable in the dearest, was not, and never
should be, world without end, Amen.

Charles Dickens, Hard Times

The ideas that are expounded in this book were developed
largely as the result of my experiences in the insurance industry in
Australia during the late 1970's. At that time I was employed in the
corporate planning department of one of Australia's largest insur-
ance companies where I was engaged in developing a long term
strategy that would cope with the vast social, economic and polit-
ical changes that afflicted the insurance industry. My task was es-
sentially providing the information upon which these strategies
were to be built. I had recently completed my post-graduate edu-
cation in management and had, in addition, extensive experience in
all aspects of information systems. In other words, I was equipped
with an impressive bag of tricks from which I could pull out an as-
sortment of clever quantitative and software techniques such as
simulation, time series, multiple regressions, Markov chains and so
on that allowed me to develop data bases, build all types of plan-
ning models and decision support systems and present my results
in a variety of smart formats and graphs.

Yet, during this time I became increasingly aware that despite
all this impressive gadgetry, the information that I produced was
most inadequate for the problems confronting management. The
very numbers, graphs and extensive reports that emerged out of
much sophisticated computation seemed to draw management's at-
tention away from the issues that really mattered and called for
momentous decisions. Figures certainly pointed out our loss of
market share, our rising costs, the lowering of the quality of our
business and so on, but failed to report the vicious infighting
among top management, the lack of integrity of many managers
and marketing people, the disintegration of the social structures
that had provided the basis for our operations, the hopelessness
experienced by the employees who were losing their jobs to a con-
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tinually expanding computer technology and the growing disen-
chantment among those who managed to retain their jobs.

Though it has been suggested that we live in an information
age, this is a somewhat equivocal notion. While it is true that com-
puters have had a vast impact on our society so that our work pat-
terns and organisational structures have been altered in some cir-
cumstances beyond recognition, it does not follow that ours is a
society opulent with information. Nor is our considerable erudition
on computers balanced with an equivalent knowledge about in-
formation. The education of information systems professionals,
managers and scientists has been mostly concerned with hardware,
software and such wise; all mechanisms engaged in the manufac-
ture and storage of information. Yet, comparatively little attention
has been given to the nature, relevance, breadth and timeliness of
the information being produced, given the cultural context in
which a specific social system operates. For effective management
decision-making requires more than just what commonly passes
for information, it requires something that we intuitively know as
wisdom: something that tells us not only how to attain our aspira-
tions but also what those aspirations ought to be and why. While it
is generally agreed that wisdom is a most necessary ingredient for
management decision-making, comparatively few attempts have
been made to conceptualise it and bring it into the board rooms,
the committee meetings and the manager's office. This is the mis-
sion of this book: to attempt a conceptual understanding of wis-
dom, not only within the context of a business organisation, but of
every type of social system: from the family to the supra-national
system.

The study of wisdom is of course the province of philosophy,
epistemology and even theology. These, the investigator cannot
avoid if his inquiry is to be serious. Thus with the passage of time |
have become somewhat of a philosopher, an epistemologist and a
theologian. But I have also drawn from cybernetics — or general
systems theory' — for this science deals with the control, informa-

' There seems to be no agreement between scholars on the difference between
cybernetics and general systems theory. For example, Ericson (1972) has poin-
ted out that in Europe and partly in the U.S.A. they are regarded as synonym-
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tion and communication of any system, whether it be a self-direc-
ted missile, a predator, a man or an organisation, and provides an
excellent framework of the interaction between information sys-
tems, organisational structure and change in social systems. Often,
cybernetics is introduced to the student or the reader in a very
mathematical manner. The reader who lacks a mastery of mathem-
atics is confronted with a terse and scientifically worded text inter-
spersed with what appears to be unintelligible hieroglyphics. The
result is that the book is closed, laid down and the adventure with
cybernetics abandoned perhaps for ever. On the other hand there is
the non-technical approach. This is usually a verbal introduction
which untethers the subject from mathematics and scientific no-
menclature and provides a general sketch of cybernetics. The
problem with this approach is that it is only an approach; the
reader is left to ponder how to make a practical application of
these ideas beyond a mere way of thinking about organisations. In
this book an alternative path is furnished; in it, mathematics is kept
as simple as possible, yet the quantitative significance and rigour
of the cybernetic principles are retained. By following the simple
mathematics and graphic illustrations, the reader is able to gain a
quantitative understanding of cybernetic behaviour with a minimal
knowledge of mathematics.

No doubt the ideas expounded in this book have been inspired
by many systems scientists, but I must especially acknowledge my
indebtedness to the works of two British cyberneticians: W. Ross
Ashby and Stafford Beer, and the Dutch philosopher Herman
Dooyeweerd. Ashby's expositions of cybernetics and its applica-
tion to the understanding of the learning behaviour of the brain
have become classics in systems literature. It has been recognised
that his influence on the systems thinkers of his time is unpar-
alleled. Given the classical nature of his work, his influence is un-
likely to dwindle. Beer's work is closely allied to Ashby's; his ap-
plication of cybernetics to organisations and information systems

ous; von Bertalanffy (1971) considers cybernetics to be part of general sys-
tems theory. Klir (1970), on the other hand, regards these two disciplines as
"...neither identical nor inclusive (one contained in the other), nor exclusive
(disjointed)". In this book we shall opt for the easiest path and consider the
terms as being synonymous.



vi Preface to the First Edition &

stands among the great contributions to modern management the-
ory in this century. I have spent much of the last ten years studying
these two scientists' theories and testing them empirically in Aus-
tralia. Finally, Dooyeweerd's great philosophy has opened the door
for scholars to engage in truly humane and cultured research, and
has allowed me, on this occasion, to develop a concept of mana-
gerial wisdom.

My intellectual obligation to them is substantial, and it is my
hope that this book will encourage its readers to venture next into
their monumental works. Finally I would like to thank my wife
Veronica de Raadt for editing this book. Since we were both un-
dergraduate students at the University of Queensland — almost
nineteen years ago — she has edited practically everything I have
written: essays, master and doctoral theses, conference papers,
journal articles, and now this book. It is therefore most fitting that
I should dedicate it to her.

J.D.R. de Raadt
Idaho State University
Pocatello



Preface to the Second Edition

When this book first appeared twenty-five years ago, digitalised
publishing from pdf file to print was not yet available. This meant
that, although other books that my wife and I have published are
available in digitalised form from our website (for free), the ver-
sion of Information and Managerial Wisdom lacked the images
and index in the printed version. Despite this, the book is being
downloaded up to sixty times per month. I first intended it for my
students and used it in the classroom for many years, first in the
USA, then in Sweden and finally, Australia. Once I retired from
teaching, I expected the book to reach the end of its life. The fact
that it has attracted a new audience on the Internet is most gratify-
ing and mandates this digitalised second edition.

The book examines concepts of informatics — such as dis-in-
formation, noise and uncertainty generated by global intercon-
nectivity — that explain the destabilising effect of information tech-
nology on society. Rather than alleviating this effect, further devel-
opment of information technology during the twenty-five years
that followed the first edition has vastly intensified social instability
and contributed to what critics have described as an infantile, idiot
and self-indulgent society”. In this way, the book's message is still
relevant today. Yet, better design of information systems by itself
will not resolve the problem, because dis-information, noise and
uncertainty are an integral part of the way we choose to think and
live today. Because of this social dimension, after the publication
of this book, my research moved away from purely informatics
matters and I got immersed in the study of historical thought and
community development. In the classroom I endeavoured to com-
bat the spread of neo-liberalism, subjectivism and self-seeking indi-
vidualism that have become the moral standard of our times. In
this task, my wife Veronica, who edited both editions of the book,
joined me not only as editor but as a research collaborator and
teacher bringing a very valuable perspective thanks to her social

2 References to this can be found in
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work background. My dedication to her in the book's first edition
is even more justified in this second edition.

Most of the papers and books we have published together have
provided educational material aimed at undergraduate and post-
graduate students that blend informatics, ethics and social sci-
ences. Teaching side by side, we have sought to equip future lead-
ers with a grasp of the humane potential of information technology
blended with an understanding of social science and social philo-
sophy. But we have not stopped at this. We have also taught our
students the practical application of these things and nurtured an
ethical commitment to put service to their communities first,
above financial and material gain. It is the wish of us both that this
second edition may help others, at no financial cost, to pursue a
similar endeavour.

Malua Bay, New South Wales
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1 Information for a Cultured Humanity

One of the most dangerous errors instilled into us by the
nineteenth-century progressive optimism is the idea that
civilization is automatically bound to increase and spread.
The lesson of history is the opposite; civilization is a rarity,
attained with difficulty and easily lost. The normal state of
humanity is barbarism, just as the normal surface of our
planet is salt water... And if you press to know what I mean
by civilization, I reply "Humanity", by which I do not mean
kindness so much as the realization of the human idea.

C.S. Lewis, Rehabilitations and Other Essays

The Multi-Modal View of Life

Chile, the country where I was born, a long strip of land
squeezed between the Andes and the South Pacific ocean, is a rel-
atively poor nation, yet rich in natural beauty and resources. While
a student at university, I mused that if Chile could only shake off
its poverty then all its culture, still laying in an embryonic state,
could unfold and blossom into something comparable to Europe.
If people, I thought, could only have enough money within their
reach, then they would seek education and culture. Great literat-
ure, the opera, the theatre, the concert hall, the ballet and the art
gallery would then replace the shadier forms of diversion that lures
the common populace. People would also learn good social man-
ners and refinement, nurture an inner spirituality and a sound ethic,
and travel and enjoy not only good nutrition, health care and hous-
ing, but also a humane and cultured life, a life that is "the realisa-
tion of the human idea", and with which this book is concerned
from an information point of view.

These were the dreams of a young man, and though easily
judged as naive, they have been and still are the hopes of anyone
who is concerned with the well being of humanity, anyone who has
had a stint at being a humanist. Since then I have lived in and vis-
ited many rich countries and have discovered that economic
wealth does not necessarily carry with it the cultural and humane
enrichment that I had assumed would go hand in hand with
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prosperity. On the contrary, it seems that people in the rich coun-
tries have developed an appetite for the violent, the lewd, the shal-
low and the ugly, as is reflected so clearly in the entertainment that
most people prefer these days, and that may be measured by the
extravagant amounts of money that such entertainment generates
for the producers. We know, of course, that every society has its
sector that will embrace this type of coarseness, but what makes it
so alarming is that, in this instance, coarseness is not circum-
scribed to those who are usually classified as underprivileged, but
stretches throughout a vast sector of society and especially charms
our youth.

Of course rich countries have many fine orchestras, ballet and
opera companies, splendid museums and art galleries, and excel-
lent libraries. But they stand to culture as the zoological and
botanical gardens stand to nature. For in a modern concert hall, as
in a zoological garden, culture exists not in its natural state making
its mark throughout the fabric of society, but in captivity, reigning
no more that a lion in a cage, no matter how comfortable and
clean that cage may be.

In contrast, Chile's humbler cultural establishment — yet not too
humble so as to exclude a rich heritage in literature, music, paint-
ing, and architecture — is held in sufficient esteem by its citizens to
be allowed to play an important role in shaping the national image;
a role that the cultural establishment in many rich nations has been
largely denied. The fact that the economic progress of the wealthy
countries has not necessarily promoted culture — in some cases it
has even destroyed it — goes to lend support to C.S. Lewis's obser-
vation that man's natural propensity is not towards culture, but to-
wards barbarism. It proves too that one cannot regulate a society's
broad cultural life — embracing the social, the artistic, spiritual and
historical aspects — purely through the economic mechanism of
prosperity.

Yet it seems to be a fundamental canon of modern belief, es-
poused as fervently by those who lean towards capitalism as those
who lean towards communism, that economic regulation by itself,
whether exercised purely by the market mechanism or by the state,
is capable of solving man's problems. This is a dream that is shared
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as much by Karl Marx as it is by classical economists such as
Bentham and Smith, making them a very odd combination of bed-
fellows. While these people radically disagree on a host of other is-
sues, on this one tenet they are of a single mind: paradise on earth
is attained through economics. For Adam Smith, the economic
mechanism was the invisible hand of self interest; for Bentham, it
was the two sovereign masters — pain and pleasure; for Marx, it
was the distribution of the means of production in a society's sub-
structure. The West has passionately held to this hope of economic
progress, believing in its relentless and inescapable advance to-
wards a new social bliss for humanity. While many are inclined to
dismiss such hope as archaic and naive, contemporary social sys-
tems continue to operate under these assumptions, and their lead-
ers continue to be trained for a management practice that is chiefly
guided by theories of finance, managerial economics, organisa-
tions, decision-making and information systems that have been
based upon this very presumption.

Chile has also been the object of this dream and has undergone
consequent economic experimentation — all of it failing to carry
her to the bliss that was to follow. There is one experiment, how-
ever, that was not based on economics but upon cybernetics; it
was led by one of Britain's most eminent cyberneticians, Stafford
Beer, and entailed the application of his Viable System Model to
the entire Chilean economy during the tragic government of Sal-
vador Allende in the early 1970's. This experiment has been docu-
mented in some detail by Beer (1981) and represents the first at-
tempt at large scale national regulation based upon cybernetic
foundations. The ambitious scale of this project in itself makes it
unique, for though Beer has continued to apply his model at differ-
ent social levels and in different parts of the world, none of these
has yet reached the breadth of the now famous Cybersyn project in
Chile.

The success or failure of the project was never fully established,
for the application was truncated with the overthrow of the Al-
lende regime in September 1973. Nevertheless, despite Beer's
good intentions and deeply felt interest for the welfare of the
Chilean people, the type of cybernetics upon which the Viable Sys-
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tem Model is constructed cannot on its own succeed in delivering
the necessary regulation to achieve the cultured humanity that one
— and I am sure, Beer also — desires for any society. The Viable
System Model has much to be commended as a regulatory tool’; it
has been designed upon principles embedded in that most magnifi-
cent of all regulatory systems: the human brain. In this, Beer's
choice could not have been wiser. Yet, his model of the human
brain remains leashed to the biological dimension of humanity, and
no matter how efficient biological regulation is, it does not suffice
for the entire regulation of society and its securing a state of cul-
tured humanity. A cybernetics that stops at biological regulation
shares the same impairment of a cybernetics that stops at eco-
nomic regulation, whether based on Capitalistic or Marxist prin-
ciples: it does not go far enough.

What is required, therefore, is a new, wider cybernetic per-
spective, one that is not limited to biological or economic aspects
of life, but embraces all aspects of humanity. This perspective con-
ceives mankind, and the world in general, as a conglomerate of
multi-level systems, viewed by Huxley:

...like a Neapolitan ice cream cake where the levels — the
physical, the biological, the social and the moral universe —
represent the chocolate, strawberry and the vanilla layers.
We cannot reduce strawberry to chocolate — the most we
can say is that possibly in the last resort, all is vanilla, all
mind or spirit. (quoted by von Bertalanffy [1971, p. 48])

One of the most comprehensive philosophical studies of the
multi-level perspective was carried out by Herman Dooyeweerd
(1958, 1975), a Dutch philosopher who studied, in depth, the
nature of theoretical thought and its relationship to reality. He
maintained that our thought was based upon, and was bound to,
our experience, and that this experience exhibited a variety of
modalities or law-spheres, of which he identified fifteen. These
modalities, starting from the harder to the softer are: numeric, spa-
tial, kinematic, physical, biotic, sensitive, analytic, historic, lingual,

3 The sincerity of this affirmation should be attested by the fact that 1 have
dedicated the greatest part of my research in the last fifteen years to the study
of this model.
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social, economic, aesthetic, juridical, ethical and pistic. They are
best illustrated with an example, such as a symphony. In the sym-
phony we experience several modalities. Among these is the phys-
ical modality, such as the medium communicating the symphony
by means of sound waves varying in frequency and amplitude.
There is also the aesthetic modality conveying beauty and har-
mony, and the historical modality allowing us to identify whether
this symphony belongs to the baroque, classical or romantic
period. There is a psychological modality, used by the composer to
communicate feelings by musically generating tension and release.
The symphony may also function in the juridical modality: Sibelius'
Symphony No. 2 was banned by the Tzar because of the national-
istic feelings it aroused in the Fins.

Each modality has its own order and is governed by its own set
of laws (hence the alternative name law-sphere given by
Dooyeweerd). These laws are unique and irreducible, differing
from modality to modality, so that it is not possible to understand
the behaviour of one modality on the basis of the laws of another
modality. It is possible however to identify a degree of homo-
morphism between the order of one modality and another, so that
the order of one modality can be partially expressed in terms of the
order of a second modality.

For example, social scientists often express aspects of social be-
haviour (operating in the social modality) in terms of quantitative
measures (operating in the numeric modality). They can then use
the laws of mathematics to manipulate aspects of behaviour in the
social modality and derive conclusions which would have been dif-
ficult to arrive at without the aid of these laws. It is important to
note that the conclusions arrived at are not only dependent upon
the mathematical laws of the numeric modality, but also upon the
presupposed homomorphism between the two modalities involved.
This homomorphism cannot be verified by any modal sets of laws
(the social or the numeric) and remains a pre-theoretical assump-
tion based on the beliefs of the particular scientist.

The fifteen modalities identified by Dooyeweerd appear in Fig-
ure 1-1 in vertical order, portraying a scale extending from harder
to softer modalities (the pistic modality stands for the realm of



6 Information for a Cultured Humanity &

faith, religion and beliefs; its name is derived from the Greek word
pistis, meaning faith). Several intellectual disciplines, ranging from
theology to mathematics, and dedicated to a specialised under-
standing of a particular modality are also listed.

Each discipline is built upon the presupposition that the order
of the particular modality of interest is homomorphic with the ana-
lytical modality (for in this latter one resides the order of theory
based on logical analysis). This presupposition, as observed, is
outside the law order of the analytical modality and belongs to the
order of the pistic modality: the sphere of religion. In other words,
logic does not force us to think that the universe is logical; we
only believe that the universe is logical.

To this [sphere of religion] there also belongs the faith in
the possibility that the regulations valid for the world of ex-
istence are rational, that is comprehensible to reason. I can-
not conceive of a genuine scientist without that profound
faith. The situation may be expressed by an image: science
without religion is lame, religion without science is blind.
(Einstein, 1941, p. 285).

On the right hand side of Figure 1-1 are listed general systems
theory and cybernetics, disciplines that presuppose a general ho-
momorphism between all the modalities, and that it is possible to
attain a general theoretical understanding of our horizon of experi-
ence in addition to the narrow understanding of the specialised sci-
ences.

As an illustration of the operation of these modalities in a social
system, let us consider a hypothetical hospital. Everything that
constitutes part of this hospital's life, every person, every object —
mechanical or otherwise — and every activity, displays one or more
of the above modalities. Table 1-1 gives examples of such a modal
display.
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General
Systems
Theory Cybernetics

pistic theology
ethical ethics
juridical law
aesthetic arts
economic economics
social sociology
lingual linguistics
historic history
analytic logic
sensitive psychology
biotic biology
physical physics
kinematic chemistry
spatial geometry
numerical mathematics

EXPERIENTIAL
HORIZON

Figure 1-1: Modalities and Disciplines

The table shows that, while the diverse objects, people and
activities that comprise the hospital are interwoven into a unified
system, it is yet possible to discern in each one of them the imprint
of at least one modality. The entire blend of these imprints
provides a social system with a richly interconnected, multi-modal
character. We would hope that a hospital would perceive itself as a
healing community that works through a massively interwoven
blend of the medical skills, friendship and love, spiritual encour-
agement, financial resources, technical resources, physical nourish-
ment and exercise and so on to restore to full health those who are
afflicted.
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Table 1-1: Modalities in a Hospital

Modality Modal Display

Numerical | The number of patients admitted each day. The number of mil-
ligrams of a given medicine administered to a patient.

Spatial The hospital building occupies land space; inventories of drugs
and supplies occupy storage space.

Kinematic | Patients, equipment and medical staff move about the wards.

Physical The medical equipment and the illumination of the building
consume energy.

Biotic The medical practice of healing is largely — but not uniquely —
biological. Employees are provided with a canteen and other
facilities to satisfy their biological needs.

Sensitive Patients display emotions and other types of psychological be-
haviour as a response to their illnesses. Some patients are emo-
tionally disturbed.

Logical Operations are scheduled according to a logical plan. Drugs
are ordered and distributed according to a detailed logistic.

Historical | The hospital was founded during World War 1, initially to ac-
commodate soldiers injured in the war.

Lingual There is a medical jargon involved in the practice of healing.

Social The hospital is given a social structure that determines the dis-
tribution of authority and responsibility, lines of communica-
tion and delegation of command.

Economic | The hospital is financed partly by the church that owns it,
partly by the government and partly by patients' fees. There is
a complex budgeting process to control the expenditures in
medical care.

Aesthetic The hospital is surrounded by beautiful gardens and the wards
are decorated so as to give a pleasing impression to everyone.

Juridical The hospital's operations must fulfil a large number of legal re-
quirements.

Ethical There are ethical codes that medical staff must respect in the
healing of people.

Pistic The hospital has been set up by the church to fulfil what it be-

lieves to be a divinely ordained duty to help heal the sick and
succour the infirm.
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Based on the idea of modal orders, one may conceive that a hu-
mane and cultured social system — whether a hospital, a school, a
town or a manufacturer — is one in which all its members know,
enjoy, express and develop themselves in a balanced manner in
each of these modalities, that is, with no modality dominating over
the others. Conversely, a system that is inhuman and uncultured, is
one where some modalities are constrained and others are overem-
phasised. In later chapters, we shall argue that often this modal
skewness or lack of modal balance in social systems results in a
great degree of human suffering and injustice. For example, mod-
ern medicine usually ignores the multi-modal nature of human in-
firmity, and limits the perspective of healing to the biological mod-
ality by administering drugs, cutting and sewing back, measuring
and radiating and so on. While I would not wish to overlook the
importance of new scientific advances in modern medicine and
their benefit to mankind, I believe it is a mistake to rely solely
upon these and exclude other modal aspects of healing, for there is
a vast section of human infirmity that is related to things other
than biological. I have witnessed time and again among medical
people, a frightful ignorance of the philosophical, theological, eth-
ical, social and psychological turns of their profession, despite
their extensive training.

Types of Orders

Modal laws — or orders — are fulfilled in two different manners.
The first is determinative, that is, the law always exerts its own
fulfilment. For example, within the physical modality, the law of
gravity is always obeyed. If a man jumps off the twentieth floor of
a high rise building one may rest assured that he will go down and
is not likely to be seen around again. The second method of law
fulfilment is normative. Within the juridical modality, the law stipu-
lates a maximum speed limit on a road, yet the fulfilment of this
law is contingent upon the will of the people to obey or disobey it.
It may be expected that the majority of citizens will obey such a
law, but this is only an expectation. Therefore highway police are
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needed, an expense with which the law of gravity can happily dis-
pense.

Figure 1-2 shows a modal scale — arranged according to
Dooyeweerd's ordering of the modalities — and the method of ful-
filment of each modal order. The method of fulfilment becomes
more normative towards the upper end of the scale and more de-
terminative towards the lower end of the modal scale. Con-
sequently the modalities in the upper half of the scale are often re-
ferred to as soft modalities and those modalities in the lower half
of the scale as hard modalities. This distinction between normative
and determinative order is most important for establishing the
oughts and purpose of society, a topic we shall explore in detail in
later chapters.

Normative

A

pistic
ethical
juridical
aesthetic
economic
social
lingual
historic
analytic
sensitive
biotic
physical
kinematic
spatial
numerical

» Determinative

Figure 1-2: Modal Orders and their Fulfilment
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Life and Information

The multi-modal perspective is not only useful in defining what
cultured humanity is, but also in establishing the epistemology of
such humanity, and thus, in providing us with a conceptual founda-
tion for information systems theory. Our first question must then
be, what is information? Beer (1979) has provided us with a most
appropriate definition that portrays information as that "which
changes us", a definition that closely follows the etymological
source of the word: the Latin root informare implies something
that gives form or even transforms. If this idea is transposed to so-
cial systems, then information will imply the idea of reception, ac-
ceptance, and commitment from those who are members of the so-
cial system.

Furthermore, that information derives from order, and that or-
der derives from information, is something that has been recog-
nised by systems scientists for a long time (Buckley, 1967; Roth-
stein, 1958). This nexus between order and information resides in
the modal structure of things as follows: each modality has its own
order, and while this order is unique to this modality, there is a
certain degree of correspondence or homomorphism to the order
in other modalities. Thanks to this homomorphism, it is possible to
transduce an element from one modality — named source — into an-
other or several other modalities — named idioms.

Each modality can be an idiom of another, so that humane and
cultured expression and communication takes place through a
multi-idiom medium where the transduction of order from source
to idiom leads to the three levels of information illustrated in Fig-
ure 1-3. In the first level of information generation, a fact in the
source modality is transduced into one or more idioms and be-
comes a datum. This datum is then linked with other data and ar-
ranged in a coherent manner in accordance with the order of the
idiom modality, providing a second level of information: know-
ledge. The third level of information is obtained when all know-
ledge in each idiom is gathered together into a single, coherent,
epistemological unit. This is wisdom, the essential substance of
management decision-making and of all systemic social life. The
coherence that exists among the assembled knowledge in different
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idioms and about all modalities constitutes the validation of wis-
dom, that is, that what makes wisdom always wise. It is the homo-
morphism between idioms, confirming one knowledge with the
others, that makes wisdom desirable, reliable and sound.

[ SO () datum
[T — _,,
(

pistic

[ D) —

kinematic (ll) knowledge E—

=7 AW
spatial —» (Ill) wisdom

1) knowledge B

(Il) knowledge B —

[ D) —»

numerical

(Il) knowledge

source idioms

Figure 1-3: Transduction and Levels of Information

Let us illustrate this with another example, this time taken from
industry: assume a firm that produces and sells toys. Facts about
the economic modality of this firm's operation can be transduced
into the numerical modality and generate such data as the number
of toys sold and the price charged. Then, by manipulating these
data, following the mathematical laws of the numerical modality
that are embodied in such things as statistical analysis and algebra,
it is possible to organise these data into a mathematical equation
that may look like this:

Sales = a + b (Price) + x

In the terminology of management science, this is a mathemat-
ical model, but it also happens to belong to the information level
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we have termed knowledge: in this particular case, economic
knowledge. In fact, here we shall define a model as a portion of
knowledge set apart for a particular social purpose. Likewise,
knowledge may be generated for each modality in which toys find
expression, choosing in each instance the idioms that are most ho-
momorphic with each source modality. The knowledge may com-
prise: the biological and environmental impact of the toy, or the
awareness of these issues that will be aroused when the children
play with it, the ethical, juridical, aesthetics and educational value
of the toy and the manner in which it is promoted, and so on. The
assembly of this knowledge into a harmonious whole constitutes
the wisdom about toys, and should, if followed, result in the man-
ufacture and sale of a product that is wholesome to children and
society. This happens to be a not so trivial illustration, for one of-
ten is bewildered at the lack of wisdom reflected in many toys sold
in shops; toys that embody what is most violent, gruesome and
even openly diabolical in our society, and that are thrust upon chil-
dren through the psychological and social manipulation of greedy
advertising.

Information Systems versus Information Machines

The development of knowledge through models is, of course,
part and parcel of decision support systems. Unfortunately, these
are usually limited to quantitative or logical models — such as ex-
pert systems — constructed on computers. While computers are
useful, a social system cannot rely solely upon information ma-
chines to generate the necessary wisdom for humane and cultured
life. This is because the degree of homomorphism between two
modalities varies, depending on the modalities involved. The ho-
momorphism between the logical and spatial modalities is very
strong, allowing the development and practice of such a precise
discipline as geometry. On the other hand the homomorphism
between the logical and soft modalities is weak, making such
things as art criticism a rather inexact profession.

In general, if an information system matches the softness or
hardness of its source modality with that of the idiom, it will gen-
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erate more information than if it combines soft modalities with
hard ones — as illustrated in Figure 1-4 (Daft and Wiginton 1979).
We may also gather from this that computers and other informa-
tion machines are highly adept at processing harder information
but very inept at manipulating softer information.

While by no means perfect, social systems have in the past re-
sorted to different idioms such as the lingual, aesthetic, juridical
and historical modalities to generate information concerning the
softer modalities. However, in modern times, a mechanistic drive
has induced us increasingly to rely upon the logical and numerical
modalities as the idioms to map all other modalities. This has led in
turn, to an expanding mechanisation and regulation of social sys-
tems by means of computers. In the face of our propensity to
mechanise almost any information system — so that our under-
standing of everything, including ourselves, is often based upon
machines — a severe imbalance exists among the different models
that go to form the wisdom of a social system.

source modality:

soft hard
soft High Low

idiom:
hard Low High

Figure 1-4: Choice of Idiom and Information

Thus, while being flooded with technical expertise — as embod-
ied in such things as expert systems — we starve management from
wise expertise. Due to this lack of wisdom, the ability of our social
systems to regulate the softer modalities is significantly lower than
the ability to regulate the harder modalities (Ellul, 1980). We can
place with the utmost precision a spaceship on its target a million
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miles away from earth; we can regulate our production by means
of robots; we can manufacture missiles that seek their targets with
consummate self-control. Yet our attempts to regulate such soft
phenomena as drug addiction, white-collar crime, divorce, juvenile
delinquency, unemployment, poverty and the more sordid phenom-
ena such as domestic violence and satanic human sacrifices has
met with much less success. We must sadly admit that our urge to
mechanise has shattered our wisdom and taken away our ability to
control our own social destinies. Yet I have indicated that wisdom
is the essential substance of management decision-making. For
only in wisdom do we find a representation of each of the modalit-
ies of a social system, and only in managerial wisdom, exercised at
every level of the social system, is there any hope of a cultured and
humane social system. The concern for cultured humanity then
highlights the need for managerial wisdom and the appropriate in-
formation systems to produce it. This shall be, therefore, the sub-
ject with which we shall be engaged in the chapters that follow.






2 Reductionism and the Demise of Wisdom

"Then you think there is no God?"

"No, I think there quite probably is one."

"Then why?..."

Mustapha Mond checked him. "But he manifests himself
in different ways to different men. In pre-modern times he
manifested himself as the being that's described in these
books. Now..."

"How does he manifest himself now?" asked the Savage.

"Well, he manifests himself as an absence; as though he
weren't there at all."

"That's your fault."

"Call it the fault of civilization. God isn't compatible with
machinery and scientific medicine and universal happiness.
You must make your choice. Our civilization has chosen
machinery and medicine and happiness. That's why I have
to keep these books locked up in a safe. They're smut..."

Aldous Huxley, Brave New World

Reductionism Throughout History

In Brave New World Revisited, Huxley (1965) regarded with
some surprise, the hasty pace of the Western world towards Uto-
pia. Several ingredients, ranging from over-organisation to the arts
of selling, had hauled us, according to him, to the very threshold
of a world of "machines and medicine and happiness". Yet, Huxley
did not live long enough to experience and reflect upon the full
thrust of yet another vehicle of mechanical utopianism: the Inform-
ation Revolution. While the Industrial Revolution had a passion
for factories, the Information Revolution's fervour is the mechan-
isation of man's intellectual faculties. The new silicon factories
claim to produce information, intelligence, expertise and soon,
ideas and thought. Yet their product, as we saw in the previous
chapter, fails to reveal the modal diversity of the world, of life and
especially of social systems. This information restricts the regula-
tion and learning of our organisations, precluding the display of
the full modal spectrum indispensable for humane and civilised life.
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The source of this passion for machines is found in reduction-
ism, a peculiar epistemological phenomena that has plagued our
civilization for centuries. There is the story of the archaeologist
who excavated the sculpture of Venus of Melos. He was so moved
by the beauty of the woman that he almost imagined himself in
love with her. So he tenderly packed her and shipped her to the
museum. He continued his excavations for another year, but dur-
ing this time he could not dismiss from his mind the image of
Venus. On his arrival home, he hurried to the museum to have a
fresh look at his marvellous discovery. However, on searching
among the Hellenic art, he was unable to find the sculpture. Some-
what disappointed, he made inquires to a museum attendant: "Oh,
Sir" responded the attendant, "you are looking in the wrong place.
She is being displayed in the fossil section."

The archaeologist was the victim of reductionism, an approach
to thinking that considers it possible to fully transduce the order of
one or more modalities into the order of another single modality.
The latter then becomes the only idiom and ultimate key to the un-
derstanding of the other modalities. The development of an ex-
planatory model is then attempted, in which all, or part of reality,
is explained on the basis of the one idiom, presumed to be capable
of holding all wisdom. In other words, an isomorphism rather than
a homomorphism is assumed between modalities. A reductionistic
model of music is one which seeks to explain all aspects of music,
its message, historical period, harmony, structure and so on, purely
on the basis of the physical modality, including such things as
sound waves and frequency. Oswald Spengler's radical historicism
is another example of reductionism that explains the whole beha-
viour of civilizations in terms of the historical modality, leading
them through a necessary and fateful path of rise, decline and de-
mise:

Radical historicism makes the historical viewpoint the
all-encompassing one, absorbing all the other aspects of the
human experiential horizon...All our scientific, philosoph-
ical, ethical, aesthetic, political and religious standards and
conceptions are viewed as the expression of the mind of a
particular culture or civilization. Each civilization has
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arisen and ripened in the all-embracing stream of historical
development. Once its florescence has ended, it is destined
to decline. And it is mere dogmatical illusion to think that
man would be able to view his world and life from another
standpoint than the historical. (Dooyeweerd, 1975, p. 62).

Two features of reductionism are, first, a deterministic outlook
on human conduct: human behaviour is seen as entirely subject to
the determinative law of the modality that holds all wisdom.
Second, those aspects that do not lend themselves to a determin-
istic explanation, are left to the whims of chance or some type of
evolutionistic pattern. The result is that modern scholars avoid, al-
most with obstinacy, thinking or talking about the issues that truly
matter in human life: love, faith, purpose, and so on, as Boulding
has witnessed:

I have been trying to persuade people for many years that
we should study love just as seriously and intensely as we
study anything else. This suggestion is usually met with
jeers. We seem to be thoroughly indoctrinated with the view
that anything which is preached about cannot be taken seri-
ously. We may never make a costlier mistake, and all our
technological and economic success may go down the drain
if it produces a society which is incapable of love, incapable
of attracting an uncoerced loyalty and incapable of estab-
lishing or maintaining its own legitimacy. (1969, p. 121).

To understand reductionism one must go back in the history of
Western thought, and observe the conflict between two intellectual
traditions that have contoured the Western mind. The first of these
traditions — the Hebrew heritage — has furnished the foundation of
a vast portion of our social and cultural edifice. Our system of eth-
ics, the place and structure of the family, the ideas of the state that
are enthroned in the European monarchies and their former colon-
ies in South and North America, Australasia and Africa, have all
been influenced by Hebrew wisdom.

This wisdom (in Hebrew, hokma) is evenly multi-modal and
thoroughly non-reductionistic, aptly dealing with both the soft and
the hard modalities of life. Its fountain is faith in the revealed order
of all things; an order that takes different forms and that is found



20 Reductionism and the Demise of Wisdom &

not only in the sacred writings but also scattered across the cos-
mos, addressing a wide range of themes: from carpentry to agri-
cultural husbandry, from social structures to government, from ro-
mance to tribal life. Hebrew wisdom has a humane and warm qual-
ity, instilled mainly through the various idioms it employs in deliv-
ering itself to all people. These include communal and family rites,
poetry and art in general, codes of law, feasts, traditions and his-
torical narratives. Such a variety of expression ensures that its
message reaches both the old and the young, the doctor of the law
and also the more simple farmer, with the full thrust of its human
emotion, beauty, practicality, logic, moral depth and spirituality.

The second intellectual tradition is Greek. In contrast to
Hebrew epistemology, Greek epistemology, especially as espoused
by its two greatest philosophers, Plato and Aristotle, is essentially
reductionistic, that is, wisdom (sophia) is built solely upon one
idiom: the logical modality. The main instrument of knowledge is
reason, aimed at either ideal forms — according to Plato — or at
concrete objects — according to Aristotle. In contrast to the
warmth and balance of Hebrew wisdom, Greek wisdom is a de-
tached and unbalanced mixture of intellectual brilliance and naivety
where a deep understanding by Plato of such things as justice is in-
termingled with his rather absurd conception of marriage.

These two traditions, Hebrew and Greek, have been set against
each other at various times in the history of the West: at the heart
of every intellectual conflict, every charge of heresy and every
new, revolutionary idea, there seems to emerge the images of
Moses & Elijah on one hand, and Plato and Aristotle on the other.
The conflict began with the dissemination of Hellenism throughout
the ancient world in the 4th Century BC, affecting both the Dia-
spora and the Palestinian Jews (Davies, 1970) and continued later,
when Christianity spread through the Roman world from the Ist
century onwards (Tillich, 1968; Brown, 1974). In this encounter,
the Hebrew culture of both the Christian and Diaspora Jew gradu-
ally assimilated — not without resistance — Greek philosophy into
its thought. By the end of the 4th century A.D. Christianity, espe-
cially, had been significantly Hellenised.
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The first significant Hebrew epistemological reawakening in the
Christian church occurred in the 5th Century, when Augustine, ori-
ginally a Neo-Platonist, affirmed that "one should believe in order
to understand and not understand in order to believe", and took a
bold stance by rejecting reason as the foundation of understanding
and supplanting it with faith. The second Hebrew development oc-
curred among the Jewish communities of the Islamic world, reach-
ing a culmination in the Hispanic-Jewish culture in Cordoba,
Spain, that spanned from the 10th to the 12th Century (Polack and
Lawrence, 1976). Yet, in the Middle Ages, Greek epistemology
again seeped into Western thought, ironically, through the transla-
tion of the Greek classical literature by Jewish scholars. Theolo-
gians such as Anselm and Aquinas, sought to bring about a syn-
thesis between Greek rationalism and Christian dogma, a practice
that dominated the scholasticism of the Middle Ages.

The 16th Century Reformation once more witnessed the re-
kindling of Hebrew thought, bringing about a vigorous rejection of
Greek rationalism. As a result, there arose, especially in the
Calvinist countries, a great thirst for scientific learning. Some of
Europe's most renowned universities such as Glasgow and Edin-
burgh in Scotland, Leiden in Holland and Geneva in Switzerland
were founded by Calvinists. There, within their very walls, schol-
ars who embraced the Hebrew wisdom accomplished manifold dis-
coveries and inventions (Hooykaas, 1974), of which we, even to
this day, are the beneficiaries.

Nevertheless, reductionistic rationalism reappeared in the 17th
Century in the work of Descartes, Leibniz, Spinoza and Pascal,
rapidly doing away with the Hebrew world view and re-establish-
ing reductionism. This reductionism found expression in a determ-
iistic outlook of the universe, especially in the physics of Sir Isaac
Newton, who provided a springboard for the understanding of the
whole universe in pure mechanistic terms. By the 18th Century,
even man had become, according de La Mettrie (1960) and the
Baron d' Holbach, nothing more than a machine, and from here on
determinism ruled supreme.

At this stage there also arose economic reductionism, such as
found in Bentham, who sought to explain the whole of social be-
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haviour as purely manifesting economic conceptions of pain and
pleasure, conceptions which were then combined with Comte's
positivism and carried into ethics by J.S. Mill:

The creed which accepts, as the foundation of morals,
Utility, or the Greatest-happiness Principle, holds that ac-
tions are right in proportion as they tend to promote happi-
ness, wrong as they tend to produce the reverse of happi-
ness. By happiness is intended pleasure and the absence of
pain; by unhappiness, pain and the privation of pleasure.
(1969, p. 249).

Bentham and other classical economists transformed the earlier
mechanistic conception of man into a social and economic imper-
ative to replace, where possible, man with machines and, where
not possible, to regulate human behaviour like a machine. Un-
hindered by any ancient wisdom, the utilitarianism of the classical
economists promoted pleasure and the avoidance of pain as the
sole sovereign of human life; pleasure required money, and money
could be generated with the help of machines. Out of this pecuni-
ary incentive arose the urge to mechanise that provided the soul of
modern industrialisation and technological expansion.

Among the first advocates of mechanising man's behaviour was
Adam Smith (1970), who proposed that by fragmenting a la-
bourer's task and increasing his specialisation, productivity could
be increased. This idea was further embellished and formalised in
Frederick Taylor's work (1911) on Scientific Management. As a
result, social systems that were associated with production, such
as the farming and artisan family, were transformed into the social
spouse of the factory: the modern organisation. The invention of
the computer carried this even further: not only were man's activit-
ies able to be mechanised, but his thoughts as well. Starting with
simple data processing systems and reaching the more advanced
artificial intelligence and expert systems applications, the Utilit-
arian impetus planted in our social system a myriad of information
systems specialists — including knowledge engineers — indoctrin-
ated in a thoroughly mechanistic epistemology. Like an invading
army, these people dismantled most of our society's paltry remains
of wisdom and replaced them with silicon chips.
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Parallel to the rise of economic determinism and the consequent
mechanisation of society, there arose in the 19th Century Darwin's
theory of evolution, a theory that eventually went on to have an
impact far beyond the confines of the biological modality to which
it was originally circumscribed. It especially changed the thinking
about the social process of change and the social epistemology
that accompanied it. Social change, especially of the normative
type, had so far not lent itself to the deterministic mechanical
model, and to some scholars, evolutionary theory seemed to
provide the panacea to explain change in terms of evolution. For
example, Maruyama (1963), explains social change, such as the
development of a new town, in terms of a positive feedback,
which drives the system away from its position of equilibrium into
a new state of equilibrium. The positive feedback is introduced
into the system by an initial jolt. This is followed by a changing
process generated not by the initial jolt but by the positive feed-
back which follows it. The final structure of the system is quite un-
planned or undesigned. While Maruyama admits that the initial jolt
in systems may be culturally generated, the real determinant of so-
cial change is quite accidental and beyond the control of man.

A similar explanation of systemic change has been proposed by
Prigogine, Nicolis and Babloyantz (1972). According to them,
change takes place when systems which normally operate within
an equilibrium range, move away from this and onto a new equilib-
rium range. This process is referred to as order through fluctu-
ation. Another explanation of systems change is punctuated equi-
librium. Muster and Weekes (1987) have proposed this as an ex-
planation of organisational change. While a system spends most of
the time in equilibrium, it infrequently enters into a short period of
disturbance from which a new pattern of equilibrium emerges.

While there is no doubt that a certain element of trial and error
exists in social change, theories that replace this mechanism for the
normative order destroy any sense of a human and social "ought",
and any possibility of a just social design. Design implies premedit-
ation, it implies a deliberate transition from preconceived informa-
tion in a model to a new systemic structure. In the above theories,
no model precedes the new structure; information is generated
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alongside the changing process in a random fashion. This random
mechanism then becomes the normative counterpart of the determ-
inistic machine, but it fails to provide human norms with a solid
foundation.

Our Unwise Brave New World

Our next task is to take a brief inventory of the main properties
of a world regulated by machines. In this world, human life un-
folds within an incongruous blend of libertinage and bondage:
while ignorance and chaos overtake the normative order, the tight
grip of the determinative order, depleted of any wisdom, seeks to
dominate all. Perhaps no modality has suffered more at the hands
of ignorance than the pistic modality. Given the high normative
nature of this modal order, it is not surprising that it has been
largely disregarded by the new mechanistic epistemology: the no-
tion has been widely disseminated that one cannot rigorously re-
flect upon beliefs. The result is an epidemic naivety — both among
the educated and non-educated — about religious matters, that
makes people immensely vulnerable to the tricks and deceptions of
a host of religious quacks and exploiters reaching out through
modern communication means.

This undermining of the pistic modality has a direct effect upon
the ethical modality. People today seldom realise that the ethical
modality is a direct expression of the pistic modality: "if there is no
everlasting God, there is no such thing as virtue, and there's no
need of it at all" (Dostoyevsky, 1985, p. 743). The severing of the
link between the ethical and pistic modalities has led to two out-
comes in ethics. Firstly, existentialist philosophers such as Camus
(1946, 1948, 1965) and Sartre (1959), after futile efforts, have
concluded that ethics ever eludes them; their search has steered
them into a philosophy of despair (Evans, 1971) and nihilism that
has left us with almost no hope. Secondly, Utilitarian, pragmatical
studies of contemporary ethical issues, that deal with such matters
as information technology (e.g., Mason, 1987; Kochen, 1987;
Kostrewski and Oppenheim,1980; Johnson and Snapper, 1985),
lack the profundity and breadth that is indispensable in this discip-
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line, for they disregard the instruction of philosophy, theology and
history of thought. In short, they lack wisdom. Often these studies
unwittingly assume, as their epistemological foundation, the very
mechanistic epistemology that generates the ethical problem. The
result is an increasing moral chaos as the Hebrew edifice of ethics
slowly crumbles at every blow of the ball and chain of reduction-
ism.

When the ethical modality crumbles, nothing much remains to
sustain the juridical modality. If there is no ethical motivation to
abide by the law, then the burden of law enforcement must fall
upon expensive and ineffective mechanisms that leave us with
overburdened courts and overcrowded penitentiaries. Some spe-
cialties of villainy, such as computer crime, have proven almost un-
controllable despite the enormous amounts of money that are im-
plicated. Like the dependance of the ethical modality upon the
pistic, the juridical modality must also rely upon the ethical modal-
ity to be effective.

We have been told — I presume by some reductionist — that
beauty is in the eye of the beholder. Given the insatiable taste for
the gross, revolting and decidedly ugly so often displayed by mod-
ern art, one can only marvel at what truly is in the eye of some be-
holders. Men who vomit on the painter's canvas, musicians who
bite off the head of budgerigars during rock concerts, girls who ar-
range their coiffure with shoe polish, are all part of the supposedly
broad-minded aesthetics that ornate many art galleries, concert-
halls and shopping malls. When every rule of good taste, every law
of beauty is transgressed, all that remains is a muddled aesthetics
that affords every occasion to probe the consummately asinine. As
with Ivan Karamazov's ethics, in modern art "everything is permit-
ted" (Dostoyevsky, 1985, p. 743).

Art is very much the idiom of a society's soul. What is drawn on
the canvas or scored on the music sheet is always the counterpart
of what happens in society. In unison with the new artistic
disorder, the social glue that in the past bonded people together
with love, loyalty, comradeship, friendship, family kinship and
commitment has given way to a new rite that discourages excess-
ive love, or nobility, or heroism (Huxley, 1946). In lieu of this pre-
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sumed sentimentalism, and motivated by Ultilitarianism, people are
encouraged to foster contacts — rather than true friendship — by
joining networks that are sustained by a plethora of technical
paraphernalia such as microcomputers, electronic mail and an-
swering machines. Rather that being invited for tea, one is coaxed
into sales parties, where canapes are served alongside ladies un-
derwear, plastic containers, toys and other worthless trinkets. The
end of all this is, one must presume, to compel guests into pur-
chasing to grace the hospitality of the host.

Even that most august establishment, the university, has been
transformed from a community of learning to a degree factory that
no longer educates, but simply trains operators for the social ma-
chine (Bloom, 1987). Thus today's university graduates are un-
likely to discern the difference of quality between the chords of a
Mabhler's symphony and the bellowing of a pop musician, between
a Rembrandt van Rijn and the print sold in the department store,
between the Bible and the writings of some religious charlatan,
between a bottle of Cabernet Sauvignon and a tin of Coca Cola.
Scholars too, have sacrificed their vocation to seek after truth by
giving themselves up to the pursuit of research grants and eco-
nomic development. This has created a great imbalance between
the sciences that can produce money and those that cannot. Philo-
sophy, the foundation of the university has been pushed into an in-
sulated department where its work no longer relates to the whole
scope of the university's scholarship. Certainly most doctors of
philosophy today are no longer doctors or philosophers, they are
people who are trained to solve pragmatical problems, without the
benefit of critically thinking about the validity of the very system
within which the problem exists. Such thinking has largely been
abandoned as desirable university activity.

Part of the disintegration of society is due to the lack of import-
ance that is attributed to history. Modern man has little sense of
tradition, of curiosity for his ancestral origin and for his cultural
and intellectual heritage. Yet, a knowledge of history is an essential
instrument of self reflection and social criticism as the following
passage by C. S. Lewis aptly attests:
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Most of all, perhaps, we need intimate knowledge of the
past. Not that the past has any magic about it, but because
we cannot study the future, and yet need something to set
against the present, to remind us that the basic assumptions
have been quite different in different periods and that much
which seems certain to the uneducated is merely temporary
fashion. (1980, p. 28).

A mechanistic fate has also befallen the lingual modality, espe-
cially English, which has emerged not only as the 20th Century's
lingua franca, but also as the language of the machine. While
every language undergoes a linguistic evolution through time,
English, at the hands of the social machinists, has endured gram-
matical and spelling mutilations rarely experienced by other lan-
guages. These violations have left the language with as much
charm, grace and vocabulary as is found in Cobol.

When people lose the power of language, they also lose the
power of thought; ideas must ultimately be expressed in words and
phrases if they are to be tested for their soundness and to be com-
municated to others. Even the lonesome thinker conducts a verbal
dialogue with himself. Those who lose their power of thought are
left an easy prey for social manipulators; their inability to think
critically is the essential requisite of the citizens of any modern
Utopia, for it sufficiently blurs their minds and impedes them to
distinguish true freedom from the spiritual, moral and aesthetic
bedlam that shrouds their bondage.

Reductionistic mechanisation leaves us with a society that lacks
wisdom and character, a society that is confused, a society that has
lost its civilised, human touch. The scholarly community, in its
present partiality towards Greek thought, has neglected to give
proper regard to Hebrew wisdom. Undeniably, this must account,
at least in part, for the intellectual naivety with which such topics
as managerial decision-making, artificial intelligence and organisa-
tional learning are treated. Yet, as we have discussed, the Hebrew
faith in a providential, cosmic, multi-faceted order has given us
great impetus for the pursuit of learning in the various disciplines.
In contrast to the cold Greek detachment in the affairs of thought,
it has emphasised a scientific rigour that is blended with a warm,
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humane touch. A touch that is indispensable for the study of the
nature and the role of information in a civilised and humane social
system. To discard such a rich heritage now — to turn our backs
and ignore the history of our own thought — would amount to re-
peating the same blunder committed by Mustapha Mond when he
locked up the books in a safe and pronounced that they were
smut. Behind that lock rested every hope of civilised humanity.
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Something of God's universal love has rubbed off on
Mother Teresa, giving her homely features a noticeable lu-
minosity; a shining quality. Outside, the streets were begin-
ning to stir; sleepers awakening, stretching and yawning;
some raking over the piles of garbage in search of some-
thing edible. It was a scene of desolation, yet it, too, seemed
somehow irradiated. This love, this Christian love, which
shines down on the misery we make, and into our dark
hearts that make it; irradiating all, uniting all, making of all
one stupendous harmony. Momentarily I understood; then
leaning back in my American limousine, was carried off to
breakfast, to pick over my own particular garbage-heap.

Malcolm Muggeridge, Something Beautiful for God

Living Social System's Framework

We must now introduce a framework that will assist us in our
investigation of the information needs in living social systems. This
framework has borrowed heavily from Beer's Viable System
Model (VSM); however there are two major aspects where we
shall depart from it. Firstly, we shall work with a multi-modal no-
tion of order, while the VSM — as I have already pointed out — is
inclined to limit itself to the biological notion. This has some im-
portant connotations in our understanding of human life. Secondly,
the VSM regards purpose as something established by the ob-
server on a purely subjective basis. We, on the contrary, shall as-
sume that there is an absolutely objective purpose for man, human
society and the world, and that this purpose is founded upon the
meaning of each modality. These differences will be discussed in
detail as the framework is expounded.

Beer has based his notion of social order on the biological order
that is found in the anastomotic reticulum of the brain, as illus-
trated in the upper diagram (a) in Figure 3-1. Here two plates, cor-
responding to the sensory and motor plate of the neural system are
joined together by a very large number of couplings. To the ob-
server, this mass of couplings presents a complexity of astronomic
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proportions; in fact the system according to Beer is "unthinkable"
(Beer, 1981, p. 51), yet it contains order, an order that is veiled to
the observer by its downright complexity. Beer then imposes this
notion of order upon social organisations, proposing that likewise
they also present a colossal complexity that makes as much sense
to the observer as a yarn of wool after the cat has had a good play
with it.

sensory motor
plate plate

(a) input

(b) input we—) output

Figure 3-1: Biological and Multi-modal View of Order

Yet the complexity encountered by Beer is due to the reduc-
tionistic approach that he adopts by only being prepared to admit
the biological nature of the interconnections. If conversely we ap-
proach these, not by considering them simply as a mass of contor-
ted organic wires resembling a can of wriggling earthworms, but
observe them, as it were, through a multi-modal lens — as is illus-
trated in the lower diagram (b) of Figure 3-1 — the complexity,
though not completely eliminated, will nevertheless be substan-
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tially reduced. Then, by seeking to capture the modal expression
rather than simply the biological texture of a connection, it will be
possible to gain a cultured and humane understanding of the life of
social systems.

For what Beer is trying to do is not unlike someone who, with
the purpose of listening to one of Mozart's symphonies, puts a disk
on the gramophone and then cuts the wires that connect the ampli-
fier with the speakers, and by trying to observe the flow of elec-
trons in the wire, attempts to understand this music. He will soon
find out that he is unlikely to discern any music at all, let alone
gain a musical appreciation of the symphony.

The only proper approach to this requires that the wires be re-
connected and the person sit down and listen to the music coming
out of the speakers. But even this is not sufficient; one must in ad-
dition listen to the music by setting it against the variety of modal-
ities — aesthetic, pistic, ethical, social, historical, sensitive and so
on — through which the symphony expresses itself, to fully under-
stand and enjoy it. Only an appreciation of all these modal levels in
the symphony, or any other work of art for that matter, will allow
the listener to fully appreciate the meaning of the sound that he is
receiving.

The order that we shall ascribe to a social system's life will be
multi-modal. We shall therefore be concerned with a system's
multi-modal living. By choosing the term living over viable I wish
to emphasise the full breadth of a cultured and humane life as ex-
perienced in every modality; viable on the other hand, has the con-
notation of the mere survival that is attained when only one of the
modalities is satisfied, such as in economic viability or biological
viability. While economic and financial soundness is important to
any social system, a system may be viable yet not living in the full,
multi-modal sense of the word. This, after all, is the proper con-
cern of our inquiry, and thus it will be assumed that every social
system has a particular multi-modal cultured humanity that consti-
tutes its living purpose or identity.

Borrowing from Beer's (1979) model, Figure 3-2 splits a living
social system into two main elements: an operational system and a
metasystem. The main attribute of the operational system, and that
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which distinguishes it from any other element, is that it is the part
of the system that does the work necessary to achieve and main-
tain a system's living purpose. For instance, in the hospital illustra-
tion the operational system of this hospital is the component that
performs the work of healing the patients. It includes all its phys-
ical means (medical equipment, drugs and buildings) and the nurs-
ing, administrative and medical staff, that are employed in caring
for the sick.

metasystem

M , W difference
|

l living
) ' urpose
order information PP

==

horizon of experience

operational
system

Figure 3-2: Living Social System and its Environment

This operational system experiences its life within an environ-
ment — the alternative name, horizon of experience, is borrowed
from Dooyeweerd — itself composed of a myriad of other living
systems, all of them operating in every modality. The operational
system constantly exchanges all sorts of people and things with an
environment which may become at different times either its friend
or its foe; at times it can help the system to attain its living pur-
pose while at others it can obstruct it. We are here particularly in-
terested in the epistemological significance of this obstruction, for
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the environment has the peculiarity of confronting the operational
system with uncertainties — represented graphically by the oscilla-
tion of the input line in Figure 3-2 — that may threaten the accom-
plishment of its living purpose. The operational system averts such
a condition by placing its own multi-modal order against these un-
certainties, as shown by the arrow flowing in the opposite direc-
tion to the oscillating input in Figure 3-2. In a hospital, the uncer-
tainties may entail, apart from the particular infirmities afflicting
patients, such things as weather patterns, quality of food, epidem-
ics, economic factors that may affect health — such as unemploy-
ment and immigration — and so on. Uncertainties must be dispelled
with the internal organisation (order) of the hospital's medical,
technical, sociological, psychological and spiritual resources ne-
cessary for the task of healing human beings.

Through the work that the operational system performs, the liv-
ing system is in a constant dual process of being and becoming:
being — or maintaining its identity — because from time to time the
environment will draw the system away from its living purpose;
becoming — or attaining a new identity — because the living pur-
pose of a society is not static, but should always unfold into some-
thing better. For instance, a hospital maintains its identity by heal-
ing, and caring for patients, through administering its resources
and staff, and by defending its activities when challenged by the
environment, such as in the case of an epidemic. A hospital will
also be involved in a process of attainment or becoming, becoming
a better hospital, with better patient care, more professionally
competent and fulfilled nurses and physicians, improved facilities
and service to the community. Its living purpose will hopefully
shift into higher ground, maybe through a continuous, albeit slow
process, or maybe in fast quantum leaps.

It has become fashionable among some systems theorists to re-
gard purpose as a purely subjective element that is contributed by
the observer but does not have an objective existence in a system.
Some go as far as to describe the postulate that natural systems
have purpose like a "scientific animism" (Dell and Goolishian,
1981, p. 177) by which I presume is meant that those who assume
an objective purpose engage in some type of superstitious science.
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Beer is also critical of any objectivity of purpose and he argues
against it by proposing, as an example, that the purpose of the mo-
tor car is to cover "cities completely in asphalt and concrete"
rather than to provide transport. Yet, in doing so, he, along with
many other systems scientists, contradicts himself. For his state-
ment implicitly criticises the motor car, and I presume, the motor
car industry for defacing our cities (a criticism with which I agree).
Yet, such criticism is nonsensical unless there is an objective pur-
pose, such as "the purpose of cities is not to be covered in asphalt
and concrete", upon which the criticism can be soundly based.
Otherwise, one should admit that covering cities with asphalt and
concrete is as legitimate a purpose as any other, and that Beer's
criticism is unjust.

In the same sense, there would be no argument for conserva-
tionists to preserve the natural environment if the purpose of con-
serving it were as subjective as the alternative purpose of polluting
and destroying it. If there is no objective purpose, there is no right
or wrong, and every choice is as legitimate as another. This is a
frightful conclusion and is most perilous to cultured humanity.
Scholars ought to ensure that their theories are such that they can
live with them while preserving their moral and intellectual integ-
rity. Often theories are not livable.

Here we shall assume that there is an objective purpose for a
social system, and that this purpose is based upon the modal struc-
ture. According to Dooyeweerd, each modality has a nucleus that
gives it its own irreducible meaning. This nucleus is somewhat like
the guiding principle of the order of a modality or the central point
upon which its order converges. Let us consider for example the
ethical modality. Dooyeweerd, following the Hebrew-Christian
tradition, identifies love as the nucleus of ethics. This means that
all ethical matters should be ordered in a manner that points to hu-
man love. Furthermore, Dooyeweerd insists that this nucleus is ir-
reducible. Thus the ethical modality cannot find true meaning and
purpose in an economic concept such as utility, regarded by J.S.
Mill "as the ultimate appeal on all ethical questions", even if it is
"grounded on the permanent interests of man as a progressive be-
ing" (1969, p. 136). How can utility explain the ethics which in-
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spires Mother Teresa and her Missionaries of Charity to work in
the slums of Calcutta? Utility cannot produce concern for unpro-
gressive human beings who live on the streets and off rubbish; it is
much more likely to be concerned with the production of Amer-
ican limousines and the like.

Table 3-1 displays the nucleus of each modality as defined by
Dooyeweerd:

Table 3-1 Nucleus of each modality

Modality Nucleus

Numerical discrete quantity

Spatial continuous expression

Kinematic motion

Physical energy

Biotic vitality (biological life)

Sensitive feeling

Logical distinction

Historical formative power

Lingual symbolic representation

Social social intercourse

Economic frugality in managing scarce re-
sources

Aesthetic harmony

Juridical retribution (recompensing)

Ethical love

Pistic faith

source: Kalsbeek, 1975.
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Note that the nucleus of the economic modality is frugality
rather than utility or maximization; people in the affluent capitalist
countries have grown accustomed to regard the economic order as
something existing for the sole purpose of satisfying their wanton-
ness and extravagance, mirrored in the owning of two or three
cars when one is sufficient, in over-eating and in turn spending
money in weight loss programmes, in driving when one can walk
and in over-heating homes when one can dress more warmly and
thus save energy. Frugality, on the other hand, is conducive to
moderation, whereby our needs are fulfilled while at the same time
sufficient is kept for other people and also for nature.

It should also be noted that though these nuclei are irreducible,
they are, like the modalities themselves, homomorphic with each
other, so that they support each other in meaning. For example,
love is not the same as faith, yet it can become an expression of
faith, and vice versa. Likewise, love is not the same as frugality,
but it can be expressed through it when we make sure that enough
is left for others to live decently. It is in these nuclei that we find
the foundation of a social system's purpose; they hold the key to
the meaning of the idea of cultured humanity, for when a social
system strives towards faith, love, aesthetic harmony, justice,
frugality, and so on, it emphatically strives towards a cultured hu-
manity. In the example of the hospital, the purpose of healing is
really an expression of the biotic modal nuclei that is then trans-
posed into love, faith, feeling and so on.

The living purpose is then expressed through a set of modal ob-
jectives — represented by the crossed circles within each modality
in Figure 3-2 — that are used to evaluate continuously the system's
process of being and becoming. Each modal level of the actual so-
cial system is compared with its corresponding modal objective
and the system is considered cultured and humane only when
every modal objective is met. If a difference arises between the
output and the purpose of the system, then the metasystem must
be notified. The metasystem manages the operational system. The
word manage, however, ought to be used with caution, for
metasystemic management does not necessarily coincide with the
customary understanding of the function of management. Metasys-
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temic management is mostly the transducing of information into
order and vice versa; in fact, the metasystem is a great transducer.

The metasystem firstly transduces order from the operational
system into information in a set of models, drawn on a diversity of
idioms, that mirror the various modalities of the operational sys-
tem. This set of models comprises the conservative part of mana-
gerial wisdom, for it aims at preserving the life of the system.
Secondly, there is a transduction of information into order,
whereby the metasystem reorganises the operational system ac-
cording to its own wisdom. These two transductions are part of
the process of determining how the operational system should at-
tain and maintain its purpose. Thirdly, there is a transduction into
information that generates a second set of models mirroring the
living purpose of the operational system, and that comprises the
creative part of managerial wisdom establishing what the opera-
tional system should become and why. Given that in our pragmat-
ical society great energy is spent by everyone in the how to of
management practice and education, while the what and why is
sorrowfully neglected, this other part of managerial wisdom — later
to be discussed in chapter 9 — should be carefully noted. Its neg-
lect leaves our social systems merely vegetating and stagnates the
continuous process of cultural development that should be led by
management's gradual discovery of society's living purpose.

Despite some vague notion of social responsibility and business
ethics, managers are inclined to circumscribe their responsibility to
their social system as defined by ownership. However, the environ-
ment is in itself a conglomerate of living systems, each with its
own multi-modal purpose, and thus it is necessary for the purpose
of this operational system to be in harmony with the purposes of
the other systems; that is, the system must be at peace with its en-
vironment. If this is not accomplished, it will be ultimately im-
possible for it to attain its purpose. Therefore, managerial respons-
ibility must be extended to the whole humane and natural ecology
that surrounds each system, making it necessary for the metasys-
tem to have a window open to its environment (Figure 3-2) that
will help it reach a balance between the system's purpose and its
environment.
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Let us illustrate the functions of the metasystem by again refer-
ring to the hospital: the metasystem manages the whole process of
healing and is not restricted to the financial, accounting and other
administrative functions that are so often identified as the sole
province of hospital administration. Typical activities the metasys-
tem engages in to reorganise — transduce order into — the opera-
tional system are: the hiring and dismissing of medical and nursing
staff; the professional development of the same; the introduction
of new medical technology, equipment and drugs into the hospital;
the extension and reorganisation of the hospital buildings; and the
issuing of policies, procedures and regulations for the hospital.

If, as a result of an environmental disturbance — such as a new
disease — a difference arises between the hospital and its object-
ives, the metasystem will generate the necessary information and
accordingly reorder the operational system. The hospital manage-
ment must also continually review its living purpose, by gaining a
deeper understanding of the healing process and taking advantage
of new advances in medicine and administration to offer an ever
improving service to the community. Finally, the management of
the hospital must be carried out in harmony with the total need of
the community in which it operates.

Life, Equilibrium and Stability

We have defined systemic life as the attainment and mainten-
ance of a purpose that is expressed in a set of multi-modal object-
ves. Let us return to the hospital example: the hospital will have a
set of modal objectives that will specify the type of system that the
hospital must become. In the economic modality, the modal ob-
jective will most likely be set in the form of a budget, while in the
ethical modality, the objective will be to offer every patient care,
consideration, friendship and dignity in suffering. The pistic object-
ive will include spiritual counselling and help through chaplains,
the biological objective will be to ensure the speedy recovery of
patients with a minimum of side effects, and so on.

There are two cybernetic concepts that are useful to fathom the
information needs of purposeful life in organisations. The first is
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equilibrium. Equilibrium is the condition in which a system is what
ought to be, that is, it meets every modal objective by remaining
within the crossed circles of Figure 3-2. Unfortunately equilibrium
may convey a static impression, like the sight of a coin which
stands on its edge, carefully balancing against each other the
forces which are acting upon it. Such a type of equilibrium is sel-
dom found in living things, let alone in social systems, as these
systems rarely adopt an equilibrium as still as the one observed in
the coin. Organisations, rather than standing still like the coin, tend
to wriggle about their equilibrium point, like children sitting at
school assemblies. There is therefore an amount of uncertainty
which is tolerated within a system's definition of equilibrium, so
that equilibrium resembles a range rather than a point, this range
being diagrammatically represented by the radius of the crossed
circle in Figure 3-2.

Furthermore the equilibrium range itself, that is, the desirable
modal objective, is not static either, but changes through time for,
as we have already suggested, the purpose of a social system
shifts. The desired pulse of a child varies with age just as it is de-
sirable for a hospital's success rate in healing a certain disease to
show improvement with time. Equilibrium is, therefore, both dy-
namic (changes from time to time) and flexible (there is a range of
permissible variation within each modality).

There is however another property of systemic equilibrium
noted by Ashby (1976, p.83): "the whole is at a state of equilib-
rium if and only if each part is at a state of equilibrium in the con-
ditions provided by the other part[s]". This highlights the import-
ance of the managerial responsibility towards the wider environ-
ment already alluded to, but it also signifies that due to the modal
interconnections that exist in a system, it is necessary that each
modal level in the system be in equilibrium for the whole system to
be in equilibrium. This is a principle that managers often neglect:
the social, moral, and aesthetic decline of a society will eventually
undermine the economic soundness of industry. While economic
prosperity built over many years will delay this effect, it will not
hold it at bay for ever: managers who care for nothing but profits,
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will one day discover that there will be nothing of profit to care
about.

The second concept of importance is stability. Stability is the
ability of a system to return to its equilibrium once it has been
drawn away from it by some environmental disturbance or by a
change of modal objective. Stability therefore, is crucial for a sys-
tem, for life is not guaranteed by a mere state of equilibrium.
Humpty Dumpty sat on the wall — in equilibrium. Yet he had no
stability, for after losing his equilibrium, "all the King's horses and
all the King's men couldn't put Humpty together again". He thus
could live no longer.

Wisdom and Management Information Systems

To be stable and maintain a purposeful life a system needs wise
information. We have already defined a model as being a subset of
knowledge arranged for a specific purpose. A model has a struc-
ture with its own conventions and languages used to express in-
formation. There is a theorem, propounded by Conant and Ashby,
that states that "every good regulator of a system must be a model
of that system" (1970, p. 89). Conant and Ashby maintained that
this applied to any system, be it the human brain or the air-traffic
control of an airport. This idea has been supported by many other
scholars such as Beer (1966) and Argyris and Schon (1978). Yet
Chapter One carried this further and argued that a living system
required wisdom to qualify as truly humane and cultured, and that
wisdom was the coherent set of multi-modal knowledge. Living
systems do not, however, require all knowledge to maintain life,
but only the part that is relevant to the system, provided that this
part includes a model of each modality. This set of models, repres-
enting each modality, comprises managerial wisdom.

Models that comprise wisdom are diverse and use a variety of
idioms — in fact, the more idioms that are used, the more accurate
the model is likely to be. Some of these models are scientific, such
as explanatory theories and operational research models. Others
include the expertise of the workers and professionals, the know-
ledge stored in manuals and operational procedures, organisational
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rules, social codes, books and mechanical devices. Still others are
artistic, such as sculptures, paintings and symphonies; or religious,
such as ideologies, belief systems or doctrinal systems. In some
models, such as social rules, organisational procedures and com-
puter programs, information may be stored in the form of opera-
tional instructions. Each operational instruction tells the system
that "if i occurs, it must carry out a to achieve o"; consequently
there must be an operational instruction for each input.

Models are contained, maintained and manipulated within an in-
formation system. While we have grown accustomed to think of an
information system as being built on computers, this need not be
the case. We will refer to the information systems that contain the
metasystem's set of models, including those about the living pur-
pose of the system, as management information system (MIS).
Once again, while there is some correspondence between this
concept of MIS and the common management information sys-
tems idea that exists in organisations, there are also some differ-
ences. The common MIS is mostly limited to the economic modal-
ity, its models are numerical and are developed on computers. The
systemic concept of MIS includes every modality and supports
models in every possible idiom; while not excluding machines, a
systemic MIS is also composed of people, machines, books, works
of art, organisational and social codes and so on. It is a wise MIS.

Metasystem and Information Generation

Given that both the environment to which a social system ad-
apts and the living purpose to which the system aspires change
through time, the information requirements of the system also
change. Thus its wisdom models must change as well. To change
these models, the social system needs to generate new information
or learn through two main processes. The first process is the trial
and error method. This method relies on random experimentation
until the right information is arrived at by chance. Although its lim-
itations are easily discerned, early systems scientists such as Ashby
(1960) propose that random trial and error constitutes the main
method of learning for systems operating in an uncertain environ-
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ment. Trial and error learning was borrowed from evolutionary
theory and became closely associated with the behaviouristic
school of learning. Early applications are found in Pavlov's (1927)
conditioned reflex theory, Thorndike's law of effect (1898), and in
the work of Watson (1913), and Watson and Rayner (1920).

A variation of this method was proposed by Kohler (1925) who
included insight in his theory of learning. A more modern version
of trial and error learning is found in the work of Skinner (1966)
and in Tolman's (1948) cognitive theory. The trial and error pro-
cess and other aspects of biological evolution have also been adap-
ted into social theory by such scholars as Campbell (1965), de
Winter (1984) and Reynolds (1984). However, whatever the mer-
its or demerits of biological evolutionary theory, trial and error as
a method of social learning has been questioned by scholars from
diverse disciplines (Beer, 1966, 1979; Schutzenberger, 1967; von
Bertalanffy, 1971; Weick, 1969; Jelineck, 1979). According to
Weick:

[R]andom trial and error cannot explain some outcomes
of evolutionary processes...[O]ne may posit that in the be-
ginning there was organisation, not chaos. Principles of or-
ganisation and relationship could not have evolved; they had
to exist in some form from the beginning. And all we are
saying here is that rules, not chance, determined the course
of evolution, and that the important questions concern the
nature of these rules and how, in interaction with specified
elements, they produced viable structures. (1969, pp. 61-
62)

The second method of systemic learning is information trans-
duction, already discussed. The homomorphism between modalit-
ies has opened many possibilities for the transfer of knowledge
from one scientific discipline to another. This has often resulted in
great scientific advances. Examples abound; Beer quotes the study
of fluid dynamics to study the traffic congestion in cities in the
United Kingdom (Beer, 1966). In other instances, engineers have
applied ball-joint technology to develop artificial joints for arthritic
patients. Computers have been designed by observing the working
of the brain. Medicines are first tested on animals to observe their
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reaction before they are tried on humans. Man's first attempts at
flying were made by imitating birds.

Social systems rely mostly on transduction to generate informa-
tion, but combine some trial and error processes to adjust their
models. This combined methodology is referred to as heuristic
learning. This method starts with a model that includes, in addition
to that which is modelled, a set of mstructions to obtain further in-
formation. These instructions prescribe:

1. an initial action to be taken;

2. a comparison between the outcome of this action and the de-
sired modal objective to establish the difference;

3. a decision rule to correct the initial action on the basis of the
established difference.

This information-increase method, that combines the experi-
mentation of the first learning process with the initial information
provided by the transduction of the second type of learning pro-
cess, will be examined in some detail in the next chapters.






4 Aspirations, Adaptation and Information

You shall come out of each creative work with shame, for
it is inferior to your dream.
Gabriela Mistral, The Artist's Decalogue®

Variety, Information and Homomorphism

It is said that Michelangelo, on completing his sculpture of
Moses, smote it with his chisel and cried out aloud: PARLA! For
even his greatest artistic creation, failed to convey with sufficient
accuracy — at least for Michelangelo — the dream that had inspired
him. Models, whether artistic, scientific or other, are only models,
and provide only an approximation of the reality or the dreams
that they seek to communicate. All modellers experience this frus-
tration, though artists seem to be more honest in confessing it.
Managerial wisdom, and the models that compose it, also fail to
accurately reflect the reality that they seek to regulate. In some in-
stances, this lack of accuracy may impede the satisfactory regula-
tion of a system and the attainment of its living purpose, while in
other instances it may be immaterial: a rough sketch of reality be-
ing all that is needed to ensure a stable system. The suitability of a
model will be examined by quantifying — or in our multi-modal lan-
guage, transduce into the numerical modality — some of the ele-
ments of the framework introduced in the previous chapter. The
quantification will permit us to analyse some of the relationships
that exist between the level of information in a social system and
the attainment of its living purpose. Let us once more consider the
process of transduction as depicted in Figure 4-1. Here a certain
section of a source modality — within the small rectangle — is being
transduced into a model — encased in the circle — in the idiom
modality. Variety, a measure of information and uncertainty pro-
posed by Ashby (1976), refers to the number of elements identified
in a given modality. For example, in Figure 4-1, the variety of the
section in the source (V) is equal to eight dots and the variety in
the model (V) is six dots. Note that the criteria for counting de-

* My translation from the original Spanish version.
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pends on the classification method adopted. One could count for
example, the number of flowers in a garden, the number of species
of flowers, or the number of colours. In each case the variety
would be different. In other circumstances, a range rather than a
discrete number may be used as variety; for example, the variety of
the summer temperature in a town may be expressed as 20.3 de-
grees Celsius. Based upon variety, it is possible to gauge the ac-
curacy of the information level in a model by a ratio that shall be
henceforth referred to as the Task Information Index:

T=Vm/ Vs 4.1)
where: T = task information index

Vm = variety in the model

Vs = variety in the source

source 0000 V
modality 0000 S

Information
generation

|
idiom
modality / / Vm

Figure 4-1: Information and Variety

transduction .

If the variety is measured in a discrete manner, for example, the
number of colours of flowers, the 7 index will only assume values
between zero and one. If, on the other hand, variety is defined as a
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range, then 7 may assume any value at all. Furthermore, the larger
the variety in the source modality (V) the less the proportion of it
that will be transduced into the idiom, and therefore the lower the
value of T will be. A verbal description of a flower, obtained by
transducing its aesthetic qualities into the lingual idiom will be the
more inadequate as one desires to say more about the flower's
beauty, for one will be unable to find words to fully express this
beauty. This is because the order of the idiom is only homo-
morphic to the order of the source modality.

While a quantitative definition of wisdom will be, due to the
very expansive nature of wisdom, drastically limited, one may still
venture with a numeric expression based on the set of 7" indexes of
the models that comprise wisdom:

W= {T}
where: W = managerial wisdom

The T index has more significance than just being a measurement
of the accuracy of a model. It also reflects what is a most import-
ant law of cybernetics and which governs the relationship between
the information and the life of a system. Over thirty years ago,
Ashby (1976) postulated an organisational law named by him the
"law of requisite variety". Ashby, a psychiatrist by profession,
mostly applied this law to the regulatory activities of the brain and
other biological systems. Nevertheless, he stated that the law
would apply to any system which performed a regulatory process.

Ashby's law postulates that to obtain a desired outcome, the
system must match the number of states in the input with at least
an equivalent number of states in the regulatory process. That is,
to attain the desired output, the system must adapt its regulatory
process to its environmental input. The law was derived from
Shannon's work (Shannon and Weaver, 1949) in information the-
ory, and has therefore great significance for the information re-
quirements of systems. The mathematical expression of the law
varies with the type of system, but we will first define the law for a
continuous system as follows:
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Vo=Vi-Va (4.2)

where: V, = output variety
Vi = input variety
Va =regulatory variety

The variety of the output V, represents the difference between the
actual output and the system's purpose, and it reflects the uncer-
tainty there is about the system attaining its purpose. If Ashby's
law is applied to a system that is regulated by a model such as il-
lustrated in Figure 4-1, then the input variety will become the
source variety to be modelled and the regulatory variety will be
generated by the variety in the model, that is:

Vs=Vi

and Vim =V,

then T=Va,/ Vi (4.3)
and Vo, =T V;

then, Equation 4.2 may be rearranged as follows:
Vo=Vi-TVi=(1-T)Vj (4.4)

Thus the output uncertainty (V) for the system is dependent upon
the environmental uncertainty (7;) and the amount of information
available to the system as expressed in the 7 index. In turn, the T’
index indicates the degree to which Ashby's law is satisfied by the
model's regulation of the system.

Consider a hypothetical firm that wishes to manufacture and
vend 300 units of produce per month. The operational system in
this case will be the sales operation, and the metasystem is embod-
ied within the sales management department (see Figure 4-2). Let
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us assume that, within the living purpose of this system, the level
of sales that this firm must achieve represents its economic modal
objective, and that this depends upon the magnitude and the man-
ner in which several factors, operating in the economic modality,
such as price, level of promotion, price of other competing
products, number of salesmen, income level of potential buyers
and so on, are ordered. A model of these factors may be built by
transducing them from the economic modality into the numerical
idiom as follows:

S = f(x1,x2,X3,.....Xn)

where: S = number of units of produce sold each unit of time
Xi = factor

metasystem

M @‘ <_\/\/\/\/\ difference

order information l modal
o output objective

NI =N v

operational
system

horizon of experience

Figure 4-2:Economic Modality and its regulation

This model is, therefore, a numerical representation of the eco-
nomic behaviour that takes place on the sales floor in the opera-
tional system. We shall simplify this situation and focus solely upon
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the environment and the sales-price relationship and observe the
role of information by manipulating the price in order to obtain the
desired sales. Let us assume that it is necessary for this firm to sell
300 units of produce in each unit of time to achieve its economic
modal objective, and that the sales dependence upon the price
charged for the product and upon the environment is:

S=8556-15P+X (4.5)

where: P = price charged in dollars
X = index reflecting the environment

We shall refer to the sales as the objective variable — for it is the
economic modal objective of this firm — and to the price as the
regulatory variable. The impact of price changes upon sales may
be found by differentiating the above equation:

dS=-1.5dp (4.6)

where: dP = price change
dS = sales change due to a price change

It will be assumed, only for the purpose of illustration, that Equa-
tions 4.5 and 4.6 represent, with perfect accuracy, the economic
behaviour of this firm's sales. On the other hand, managers do not
know with precision such a relationship, but based on available
data, they may build an approximate model of Equation 4.5 such
as:

S=750-3P+1.1X (4.7)

anddS=-3dP (4.8)
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Equation 4.8 is most important to our analysis, for it represents
the information about the economic order — described in Equation
4.6 — that is available to the metasystem; that is, it is a model of
the economic behaviour of this firm expressed in the numerical
idiom. Based on Equation 4.8, the following decision rule will be
adopted by management to guide the change in price necessary to
achieve a given change in sales:

dP=(S-S)/3 (4.9)
where: S' = sales objective

It will be further assumed that the starting price will be $380 per
product, and that if the sales fall outside a margin of 1 unit above
or below the objective (300 units), the sales manager (metasystem)
will change the price according to Equation 4.9. This equation
may be restated as follows:

S-S'= 3dP (4.10)

If § - §' reflects the variety of the input (7;) to the metasystem,
generated either by a change of modal objective (S”) or a change in
the environment (X), and dS the regulatory variety (V,) in the
metasystem generated as a result of dP, the T index for the
metasystem may be computed by applying Equation 4.3:

T=Va/Vi=dS/(S-S)=-15dP/3dP=-0.5 (4.11)

The value of T (-0.5) signifies that, according to Ashby's law, the
metasystem is capable of dispelling 50% of the input variety each
time the price is changed. The remaining 50% will constitute the
output variety (V) as defined in Equation 4.2.

Ashby's law is very simple; some have stated that it borders on
mathematical tautology. Yet this does not diminish its importance
for organisations and social systems. Beer considers that this law
occupies the same place in management which the law of gravity
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occupies in Newtonian physics. The irony of this is that managers
are seldom aware of its existence or operation.

Systemic Responses to Ashby's Law

A social system with a level of output uncertainty beyond the
one tolerated by its living purpose range is like a factory's chim-
neys exuding a volume of noxious gases exceeding a level agree-
able to the environment. In the same way that noxious gases find
their way to our lungs, the output uncertainty of a social system is
turned into the environmental uncertainty of another system. If the
latter system lacks the requisite information to vie with this new
uncertainty, it will, in due course, transmit this uncertainty to its
own output; in this wise, a chain reaction of uncertainty is gener-
ated among a population of social systems.

For example, if the future of a government becomes dubious, it
will engender a degree of uncertainty in its policies (one type of
output). In turn, firms operating in this economy will confront an
input with a rise in uncertainty. If these firms do not have sufficient
information to dispel this uncertainty, they will transfer it to their
outputs. Such things as their ability to employ people, the quality,
quantity and price of their products and services and their ability
to pay dividends will all become more uncertain. This will in turn
increase the environmental uncertainty of those social systems de-
pending upon these outputs and, if they are also unable to muster
sufficient information, we may have the beginning of an orgy of
uncertainty. Surely, rampant uncertainty is one of the ingredients
of stock-exchange crashes, depressions, fall of governments and
other social catastrophes.

In the face of increasing input uncertainty, there are three al-
ternative courses which a social system may follow. Firstly, a sys-
tem may simply choose not to act and to pass on the uncertainty to
its output, hoping that the dependent systems will somehow be
able to cope with this new uncertainty. We have already illustrated
the potentially disastrous outcomes that can flow from this policy.
Secondly, a social system may attempt to reduce the input uncer-
tainty by trying to control its environment. Organisations, whether
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public or private, profit or non-profit motivated, commonly en-
gage in advertising so as to manipulate the expectations of their
patrons or customers to constrain their preferences and thus re-
duce uncertainty. In other circumstances, organisations may lobby
government departments to enact policies and legislation which
will make their economic environments more certain. At other
times, firms will join with their competitors and establish agree-
ments which guarantee a degree of certainty in their mutually
shared environments.

Thirdly, a social system may generate information to increase the
task information index of its models. The previous chapter briefly
described the heuristic method of information generation or learn-
ing; now we shall examine it in more detail.

Error Controlled Regulation

Let us return to our illustration and observe how the firm,
though only armed with an imperfect model — reflected by 7'= 0.5
— is able to attain its purpose through the heuristic process. As-
sume that the firm's operation begins in time one, when the first
delivery of products is received and the price is set at $380 per
unit (as decided earlier). The economic index is equal to -15.6.
This results in sales of 270 units, that is, 30 units below the sales
objective (300 units). Consequently the sales manager reduces the
price in time two by $10, in conformity with Equation 4.9:

dP= (270-300)/3=$-10

At the new price, 285 units are sold, and the difference between
the actual and sales objective is reduced to 15 units. However,
sales are still outside the acceptable range of the objective, and
thus the price in time three is further reduced to $365 which res-
ults in 292.5 units being sold. This process continues until approx-
imately time six, when the appropriate price ($360) is finally
reached. At this stage sales fall within the objective's range and the
system is considered in equilibrium. The process is graphically de-
picted in Figure 4-3.
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Figure 4-3: System Attaining Equilibrium

A few aspects of the cybernetic regulation in this example ought
to be noted. Firstly, the input variety (S - S’) to the metasystem is
halved each time, i.e. 30 units in time one, 15 units in time two,
7.5 units in time three, and so on. This halving process is the result
of the value of the 7 index in the metasystem: - 0.5. If the 7 value
had been -.25, then the input variety to the metasystem would
have been decreased by 25% each unit of time. The negative value
points to negative-feedback. A negative feedback, by successively
reducing the difference from the equilibrium level, will return the
system to its point of equilibrium. In this case, increases in sales
will bring increases in price which in turn will bring about a de-
crease in sales. This reflects a compensatory relationship, that is,
one where the variables move in opposite directions, and which
serves to bring the system back to the equilibrium point.

Secondly, the behaviour described by the pattern of approach of
the sales to their objective in Figure 4-3 is typical of error-con-
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trolled regulation. The curve's shape is characterised by the rate of
approximation being greater at the beginning and decreasing pro-
gressively with time. This results in a curvilinear pattern very sim-
ilar to the learning curves that have been studied empirically in or-
ganisations (Andress, 1954; Asher, 1956; Bateson, 1971; Guet-
zkow, 1957; Heilprin, 1985; Hirchman, 1964; Wright, 1936).

Thirdly, while the sales manager does not know with exactitude
the relationship between price and sales, as represented in Equa-
tion 4.6, nevertheless he, by drawing an approximate model of this
equation in Equation 4.8, and correcting errors gradually, is still
able to attain equilibrium for his system. Error controlled regula-
tion permits the metasystem to re-order the operational system, by
progressively altering the initial price of $380 to the required equi-
librium price of $360. The perfect price — that is, perfect order in
the operational system — is reached even when the information in
the metasystem is far from perfect.

T Index and Response Time

Ashby's law stipulates the minimum output variety that a sys-
tem will have, given an input and a regulatory variety. The law can
also be expressed in a dynamic form that states the minimum
amount of time that a system will take in reaching a determined
output variety given an initial input variety and a regulatory vari-
ety. This time is commonly referred to as response time or relaxa-
tion time, and mirrors the degree of stability of a system.

The shorter the response time necessary for a system to be vi-
able, the greater the amount of information that will be required.
That is, the fastest response time will be obtained when the T in-
dex is equal to -1. Conversely as the 7 index increases in value, the
response time also increases. For an error-regulated system such
as the one described in the previous section, the response time will
be equal to (see Appendix 1):

tr = F (integer part of [(In |[V¢/Vi|//In (1 +T)) +0.999]) (4.12)

where: F = feedback cycle
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tR = response time
Vit = threshold variety of the output

The feedback cycle is the amount of time that it takes the feed-
back to complete a circuit around the system; it may be measured
at any stage of this cycle, such as for example, the period that en-
sues between the reception of one piece of information and the
next one by the metasystem, or the issue of one instruction and the
next to the operational system. The threshold variety V; — repres-
ented in Figure 4-4 as the radius of the modal objective (crossed
circle) — is the degree of variety (uncertainty) that the system can
tolerate in its output while still being considered in equilibrium as
was defined in the previous Chapter. If the system is disturbed
either by a change in the environment or by a change in its modal
objective, and the resulting output variety is equal to or lower than
J't, the system need not respond, for it remains within equilibrium.
Moreover, if the system is responding to a larger disturbance, it
will cease to act once the output variety reaches the level ;. For
instance, let us suppose that the environmental index of the firm
described in the previous section drops from -15.6 to -18.6 and
the system is considered in equilibrium when it is within plus or
minus 1 of its modal objective, that is:

F=1
T=-05
Vi=-3
Vi= 1

then, the response time will be:

tr = 1(integer part of [(In |1/-3| /In (1 + (-0.5))) + 0.999])= 2
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N

Figure 4-4: Threshold Variety

That is, after being disturbed, the system will take 2 time units to
regain equilibrium. Equation 4.12 can be rearranged (see Appendix
1) to express the amount of information required by a system to
attain a given response time:

(FR)

T=|Vi/Vj 1 (4.13)

For instance, if, given the same conditions, the system is re-
quired to respond within four units of time, then the information
necessary to promptly return the system to its equilibrium is:

T =|1/-3]1/1(4) -1 =-0.24

Figure 4-5 plots the relationship between the 7" index and the
response time of this system, showing that a modest amount of ex-
tra information is required to reduce the response time when it is
high. Yet when the response time is low, a comparatively large
amount of information is required to further decrease it. This is of
the utmost importance to a social system. Given an interval
between input varieties, generated either through environmental
changes or changes in modal objectives, it is necessary that the re-
sponse time of the system be less than the interval for it to be
stable and live (Beer, 1979), that is:
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tR <tg (4.14)
where: tg = input variety interval

The significance of this will become more evident in chapters 7
and 8. Our analysis of error-controlled regulation and response
time has focused, for the sake of simplicity, only upon one modal-
ity. However, this same process is repeated for each one of the
modalities upon which the system is exercising regulation. That is,
there is one 7 index, one response time and one interval for each
modality, and it is necessary that the conditions of stability be kept
for each one of the modalities if the system is to achieve its living
purpose. If there is more than one model for a particular modality
— and this is usually the case in social systems — then each model
will also have its own 7 index and response time.
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Figure 4-5: Index and Response Time
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Ignorance is preferable to error; and he is less remote
from truth who believes nothing, than he who believes what
is wrong.

Thomas Jefferson

Error and Ignorance

While ignorance is seldom accompanied by a sense of confid-
ence, it is a peculiarity of error to lead its victims to their doom
with consummate assurance. Something very similar happens with
information systems. Indeed, had Jefferson lived in the Information
Age and had he known a little about cybernetics, he may not have
objected to the following rewording of his epigram:

Insufficient information is preferable to dis-information,
and he is less remote from equilibrium who disregards his
information system, than he who acts relying upon the
wrong information.

Dis-information is part and parcel of management information sys-
tems, and this is even more so when management relies upon a
sole modality for regulation. The models that are part of informa-
tion systems are often derived from data residing in a database or
from data especially collected for this purpose. In some instances,
these data are factual and therefore adequately reliable. In many
other instances, however, other data streaming through a social
system issues from far less reliable sources. Employees regularly
have to report such things as how many hours were spent on a job,
how much material was utilised, and so on. Managers also have to
submit estimates and forecasts on a vast assortment of factors.
This data is arbitrary in nature and difficult to validate. Further-
more, there are often incentives, either punitive or rewarding, that
induce people to underestimate or overestimate — depending on
the circumstances — the variables they must report. If in turn, this
data is injected into the information systems that advise manage-
ment, their decisions will show dis-information.
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Our task in this chapter is to examine the nature of dis-informa-
tion and to evaluate the impact it has on the operation of a social
system. We shall again do this by limiting our analysis to one mod-
ality and one model, but at the same time considering that the con-
clusions we arrive at apply at each modal level of information.

Negative Dis-Information

Figure 4-5, in the previous chapter, shows that as the 7 index ap-
proaches the value of minus one, the response time is shortened. It
is possible for a system to go beyond this value, and to generate
what will be defined as negative dis-information. Systems with
negative dis-information are characterised by a tendency to over-
react. Let us return to the example of the previous chapter and as-
sume that, instead of Equation 4.7, the model available to the sales
manager is:

S=920-P+09X (5.1)
therefore
dS=-dP (5.2)

based on Equation 5.2 the decision rule would be:

dP=(S-S")/1 (5.3)
therefore

dP=S-§ (5.4)
andT=-15dp/dp=-1.5 (5.5

Let us suppose the same initial conditions as specified earlier, that
is, the price in time one is again $380, resulting in sales of 270
units, 30 units below the objective. The manager, in conformity
with Equation 5.3, reduces the price to $350 in time two. How-
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ever, this time the resultant sales increase is excessive, and the
price needs to be raised again in time 3. This over-compensation
generates an oscillatory pattern pictured in Figure 5-1.
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Figure 5-1: Negative Dis-information

The over-compensation may be explained by referring to the 7
index. As defined in Equation 4.11, a negative 7 index reflects the
proportion of input variety that the system is able to counteract
through a negative feedback. If the index is equal to -1, then all in-
put variety is dispelled. However, in this case, 7 is equal to -1.5,
thus the system not only dispels all input variety, but exceeds the
objective by an equivalent of 50% of the input variety. This
amounts to receiving an extra 50% of input variety in the opposite
direction. The extra variety must be dispelled in the next time
period, with the result that part of the information in the system is
lost in making corrections for the additional variety. This is equi-
valent to having less regulatory variety, hence the name: dis-in-
formation. The 7 index reflects part information (-1), and part dis-
information (-0.5), and consequently, the response time of this sys-
tem is the same as the response time of a system with a 7" index
equal to -0.5, that is, about six units of time (compare Figure 5-1
with Figure 4-3).

If the T index assumes values lower than -2, then the amount of
dis-information is greater than the amount of information. In such
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circumstances, the system is not able to regain its equilibrium, but
progressively strays away from its objective. Figure 5-2 illustrates
the behaviour of a system with a T index equal to -2.1.
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Figure 5-2: Severe Negative Dis-information

I have already alluded to the distortions that often exist in the data
stored in a social system's database. If in turn, this data is injected
into the metasystem, its decisions will show either low information
levels — a negative 7" index with a value very close to 0 — or negat-
ive dis-information. The first will result in a lethargic response to
environmental disturbances, as delineated in Figure 4-3. The
second results in the oscillatory behaviour pictured in Figures 5-1
and 5-2. Thus, zigzag patterns in the time series of many organisa-
tional variables may be indicative of the presence of negative dis-
information in the models used by their managers. Negative dis-in-
formation may also be propagated by a false sense of assurance,
usually experienced in new circumstances. This is common in
speculative operations like property developments and the share
market.
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Positive Dis-Information

Management information, like management thinking, is often
predisposed to be linear. A possible reason for this is that it is
easier to think in terms of linear rather than curvilinear relation-
ships. Such linear thinking is, most of the time, a fair approxima-
tion of reality, even when phenomena are governed by curvilinear
relationships. However, linear approximations are only suitable for
a limited range of values, beyond which severe dis-information
may be generated, and while management may be well aware that
linear models are only an approximation of a curvilinear reality, it
is not always possible to know when this approximation becomes
a complete distortion of reality.

An example of the generation of positive dis-information is
found in the production function of a firm. In production, aug-
menting one resource such as labour, while keeping another con-
stant, will generate progressively smaller increases of production.
Assume that labour and production in the hypothetical firm intro-
duced earlier are governed by the following function when capital
is held constant:

R=100+70L-7.5L>+X (5.6)

where R = units produced
L = labour units employed
X = production index

This is illustrated in the curvilinear function in Figure 5-3, showing
that below certain levels of labour, labour increases raise produc-
tion, while beyond that level, labour increases diminish production.
In addition, by differentiating Equation 5.6, it can be established
that changes in labour have the following effect:

dR=(70-15L)dL (5.7)

where dR = change in production due to labour changes
dL = change in labour
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From Equation 5.7 we derive that production changes reverse
with labour increases when labour is equal to 4.67 units:

FordR=0
0=(70-15L)dL
0=70-15L

therefore L="70/15=4.67
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Figure 5-3: Production Function

While we may compute the exact point where the relationship
between labour and production reverses — based upon the hypo-
thetical production function in Equation 5.6 — in real life, man-
agers are rarely able to establish such a function with adequate
precision. Often, the exact point of reversal becomes known to
them only after they have experienced it.

Assume that the production manager's model contains a linear
approximation of Equation 5.6, illustrated by the line in Figure 5-
3. This linear function, being a fair approximation of the curvilin-
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ear production function between approximately 0.5 and 2.5 labour
units, is expressed as follows:

R=120+50L+12X (5.8)
and dR = 50 dL (5.9)

therefore, if production does not reach the objective, the produc-
tion manager will change the number of labour units according to
the following equation:

dL=-(R-R")/50 (5.10)
which may also be expressed as:

R-R'=-50dL (5.11)
where R'= production objective

The T index is calculated in a similar fashion to Equation 4.11:
T=dR/(R-R)=(70-15L)/-50 (5.12)

It can be appreciated that, as distinct from Equation 4.11, the T
index in Equation 5.12 is not constant but changes according to
the amount of labour employed. The values of T are negative when
labour is below 4.67 (negative feedback), and positive when la-
bour is greater than 4.67 (positive feedback). The effect of this on
production is illustrated in Figure 5-4. The top diagram shows
production across time while the bottom diagram shows the 7T in-
dex, also across time. In times one and two, the system is in equi-
librium producing approximately 300 units of produce with 3.33
units of labour being employed. The production index is 50.

However, let us assume that, due to some plant failure, the pro-
duction index drops to 20 in time three. This reduces production
to 270 units, and consequently management increases labour. La-
bour compensations raise production until time six, when the 7 in-
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dex turns positive. From then on, any increase of labour results in
a decline of production. A positive feedback has now emerged
between the metasystem and the operational system rendering the
system entirely unstable, as shown by the production dive on the
top diagram and the exponential ascent of the 7 index on the bot-
tom one.

Positive dis-information is not only the product of curvilinear
relationships such as the one discussed here, but is created by a
plethora of behavioural circumstances. Relationships between
management and unions, especially when hostile, often develop
into a positive feedback. In such instances, managerial responses
may become rather severe, instigating an even more obdurate atti-
tude in unions. This in turn increases the severity in the manage-
ment's response, eventually leading to the digressive behaviour il-
lustrated in Figure 5-4.

Positive feedbacks are also inherent in some managerial theor-
ies. In economic management, a most famous (or infamous) posit-
ive feedback conveyed the world into the economic depression of
the 1930's. The then prevailing fiscal policy for unemployment was
to reduce expenditure; this in turn further reduced employment.
Reduced employment resulted in even less government revenues,
leading to further reduction of government expenditure, and so on.
Keynes suggested that under situations of unemployment, govern-
ment expenditure should be increased rather than decreased,
thereby generating more employment and in turn more revenue.
From a cybernetic point of view, Keynes' intervention resulted in a
reversal from a positive feedback into a negative feedback, which
eventually restored stability in the world economy.

Lagged Information

Finally, we shall consider the impact that information lags have
upon systemic life. Information lags may ensue in two ways. The
first lag extends between the occurrence of an event and manage-
ment becoming aware of such an event. The second lag extends
between management making a decision with regard to the event
and that decision becoming effective. The effect of both time lags
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is identical, and therefore the first type will be used for illustration
below.
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Figure 5-4: Positive Feedback

Let us refer again to the sales operation of the firm in the earlier
illustration. Similar conditions to the ones stipulated are assumed
here, except that this time it takes two units of time for the sales
information to be processed and reach the sales manager. Also, the



68 Dis-Information &

manager's price changes are now governed by the following equa-
tion:
dR=(St2-S")/3.75 (5.13)

and St - S'=3.75 dP (5.14)
where St = sales two units of time ago

The effect of this lag on the organisation can be appreciated in Fig-
ure 5-5, which illustrates that as a result of the information lag of
two units of time, the system enters an oscillatory process and
does not regain equilibrium until time 36. The oscillatory pattern is
similar to the one in Figure 5-1, but this time the oscillations are
smoothed out by the alternation of positive and negative dis-in-
formation. This alternation may be understood by examining two T
indexes involved in this operation. Firstly, we can calculate a
lagged T index in the same manner of Equation 4.11:

TL=Va/Vit2=dS/(St2-S")
=-1.5dP/3.75dP=-0.4 (5.15)

where Tr = lagged task information index
Vi t-2 = input variety two units of time ago11.00 cm

This lagged index measures the level of information in the
metasystem as it reflects the situation of two units of time ago, for
it is the input variety of two units of time ago that is used in its
computation. Since the manager does not act upon the present in-
put variety, but only upon the input variety of two units of time
ago, we do not have an equivalent of Equation 5.14 to estimate
the true 7 index by the method used so far (i.e., as in Equation
5.15). In fact, the true 7 index changes constantly as can be seen
in the two diagrams in Figure 5-6. The thick curve in the top dia-
gram represents the present variety of the input (7;) while the thin
curve reflects the regulatory variety (V). These curves disclose
that the regulatory variety is shifted two units of time out of phase.
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Figure 5-5: System with a Lag of Two Time Units

The lower diagram plots the true 7 index as calculated from the
two varieties in the top diagram. The lag successively generates
both positive and negative dis-information, mirrored in the values
assumed by the 7" index. These fluctuate from low negative to high
positive values. The result is a considerable increase in the re-
sponse time of the system and a decrease in stability. If the man-
ager's price change is determined by the following equation:

dP=(St2-S")/2.31 (5.16)
that is, St.2 - S'=2.31 dP (5.17)
the lagged T index is:
TL=Va/Vit2=dS/(St2-S")
=-15dP/231dP=-0.65 (5.18)

that is, the level of lagged information in the metasystem is greater
than in Equation 5.15. The result however, is disastrous, for the
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system entirely loses its stability and sales oscillate with the ever-
increasing amplitude shown in Figure 5-7: the more accurate an in-
formation system is about the past, the more dis-information it
generates when it is applied to the present.

80
60
40

20

VARIETIES

0

-20

-40

20
15
10

T INDEX
o

-10
-15

-20
0 10 20 30 40 50 60 70

TIME

Figure 5-6: Generation of Dis-information
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The patterns displayed in Figures 5.5, 5.6 and 5.7 can be readily
identified in the environment in which our social systems operate.
Exchanges rates, interest rates, sales, agricultural production and
industrial unrest often move down, then move up, and then move
down again similarly to the above-mentioned curves. Judging by
these patterns, information lags play a significant role in propagat-
ing the type of instability experienced in today's economic and so-
cial systems all over the world.
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Figure 5-7: Unstable System

Even though computer technology has substantially decreased
the first type of information lag, that is, between an event and
management being informed about it, it remains a common but
disregarded feature in modern information systems. In large organ-
isations, data collection and processing may involve long time
delays between the occurrence of an event and management being
informed of it. Lags of one month or more for internal information
are not unusual.

Moreover, when decisions are based upon external information,
such as statistics gathered by government agencies or industrial as-
sociations, lags are even greater, often a quarter or longer. In such
circumstances, lagged data should be transformed into current
data by applying forecasting techniques before they are entered
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into the metasystem. While this will not entirely eliminate dis-in-
formation, it will reduce it considerably, especially when the sys-
tem operates in an environment with low uncertainties.

The second type of lag, that which arises between a decision
and its consummation, is significantly more difficult to eradicate.
Management seldom knows how long this lag is. If management
decides to reduce the price of a product, to spend more money in
its promotion, or to modify it, the period of time between these
decisions and the market's response is most difficult to determine.
It is impossible for management to know with precision how much
of the market response to their decisions is incorporated in the in-
formation received from the MIS at any given time.

T Index and Patterns of Systemic Behaviour

Our survey has disclosed a singular feature of the 7 index,
whereby a link is established between Ashby's law and three im-
portant aspects of a system's behaviour: the type of feedback, the
level of dis-information and the stability of the system. A summary
of our findings is presented in the four diagrams in Figure 5-8.
This depicts four different responses to an input variety that takes
a system out of its objective (this objective is represented by dot-
ted lines).

A positive value of 7 indicates positive dis-information, that is,
positive feedback: the regulator will respond with regulatory vari-
ety of the same sign as the input variety, thrusting the system even
further away from the objective, as shown in diagram (a). This
system is unstable and the regulatory variety V, reflects dis-in-
formation rather than information, for it thrusts the system away
from its objective rather than toward it.

On the other hand, a negative value of 7 points to a negative
feedback, that is, the regulatory variety has the opposite sign to
the input variety. This results in a compensatory action by the reg-
ulator that draws the system in an opposite direction to the input
variety and onto the objective.

There are three different paths that may be followed by a sys-
tem with a negative feedback; they are illustrated in diagrams (b),
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(c) and (d). In diagram (b), the T index is greater or equal to -1,
indicating a stable system, with no dis-information. The pattern is
similar to the one shown in Figure 4-3. If the 7 index is equal to
-1, then the system has all the necessary information to respond to
the input variety and consequently, perfectly satisfies Ashby's law.
We will refer to the value -1 as perfect information level.
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Positive Dis-Information

Unstable System ﬁ ______

— 0 |
S
T Negative Feedback A(b)
A No Dis-Information |
B Unstable System
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E
R | g
E C
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Dis-Information > Information /
Unstable System A /\
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Figure 5-8 Information and Systemic Behaviour
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In diagram (c), the T index is lower than -1 but greater than -2,
signalling a system with negative dis-information. In such a sys-
tem, the absolute value of the regulatory variety is greater than the
one for the input variety, so that the system over- compensates the
mput variety. This generates the oscillatory behaviour depicted in
the diagram. The system is capable of eventually regaining its equi-
librium owing to the dis-information being less than the informa-
tion. This is, therefore, a stable system.

Diagram (d) portrays a system with dis-information greater
than its level of information. While the regulatory variety com-
pensates for the initial input variety, each compensation takes the
system further away from its objective, resulting in an unstable
system. The region of systemic stability is then limited to a 7 index
range of values equal to:

0>T>-2 (5.19)

This is a rather narrow margin, when one considers the wide range
of possibilities that are offered to the 7 index between the values
of minus and plus infinite.

Finally, the value of T often varies with time — this has already
been demonstrated in the lagged system in Figure 5-6. If this is so,
it will be unlikely that only one of the four basic patterns depicted
in Figure 5-8 will be followed by a system. Most likely, each sys-
tem will experience a succession of these patterns at different
points in time.
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Better than to squander life's gifts is to conserve them
and ensure a fearless future.’

Organisational Learning

The 1970's were years of change and instability for many indus-
tries in the Western world. As I have already indicated in the pre-
face, I was then employed in the insurance industry in Australia,
firstly in information systems and later on, in corporate planning.
This industry had not only to contend with the economic shifts and
jolts that afflicted other industries, but also with the adverse
policies implemented by a newly elected Labour government.
These policies shifted the emphasis from private insurance to a na-
tional welfare system, and led, among other things, to the with-
drawal of tax incentives to purchase private insurance. When the
environment that surrounds an organisation or an industry under-
goes such changes, the regulatory models upon which the system
has relied to adapt to the environment or to pursue its aspirations
are bound to become dated, and to exhibit as a result, a good deal
of the type of dis-information we examined in the previous
chapter. This makes the system very unstable, unless it is able to
eliminate the dis-information and thus update its models, an activ-
ity we shall refer to here as learning.

I perceived at that time that our company's inability to with-
stand its new circumstances were in part due to its inability to
learn wisdom. The learning mechanisms of the organisation, em-
bodied in its information systems, were vastly inadequate. This in-
adequacy was not based on a lack of technology — we had plenty
of this — nor on a shortage of suitably qualified people. We were
also blessed with an abundance of them. The inadequacy was
partly due to the narrow scenario within which management saw
the unfolding of the organisation's affairs and partly due to the lack

> Inscription below a mural at the entrance of the Head Office of the former
T&G Mutual Life Society in Melbourne, Australia.
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of perception of the inter-modal liaisons that exist in social, eco-
nomic and political life.

Managers of this company inculpated the government for their
predicament, disregarding the more profound and radical eco-
nomic, social, ethical and pistic alterations that were taking place
in Australia and in the rest of the Western world. They also ap-
peared to dismiss the common human realisation that knowledge,
whether accumulated through life's experience or obtained through
a more formal medium, such as the classroom, comes through
hardship, and that this truth does not only apply to individuals but
also to organisations.

In this chapter, we will scrutinise the process by which a social
system may wisely learn through its environmental vicissitudes and
the apt, multi-modal, disposition of its information systems. The
task will be to identify the necessary ingredients in an information
system structure that fosters organisational learning.

Double-Loop Learning

The exposition will be carried out with the assistance of an il-
lustration drawn from the insurance industry. This illustration has
been simplified for the reader to be able to follow it without re-
course to complex mathematics and an understanding of the eco-
nomic and actuarial intricacies of the insurance industry. Yet the il-
lustration displays the crucial properties of the environmental tur-
moil to which I made reference above. Suppose that a hypothetical
insurance company wishes, for each period of time, to sell policies
totalling an equivalent of $120 millions in insurance value — this is
its economic objective. The system will be considered in equilib-
rium if the actual sales are plus or minus one million dollars within
the objective, that is, the threshold variety (V¢) is one million dol-
lars. The sales of policies will be assumed to depend upon sales
agency incentives — such as commissions, bonuses and other bene-
fits — and the economic environment, as expressed in the following
equation:

P=19+8921+10X (6.1)
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where: P = policies sold (in million dollars)
I = sales agency incentives (in million dollars)
X = index reflecting the economic environment

The impact of a change in incentives on the sale of policies may be
obtained by differentiating Equation 6.1:

dP=28.92 dI (6.2)

where: dI = incentives change
dP = change in policies sold due to an incentive change

The sales manager uses agency incentives as a controlling vari-
able to manipulate policy sales and maintain them close to the ob-
jective and it will be assumed that he cannot spend more than $8.2
million in incentives without imperilling the financial value of the
policies. The metasystem's economic model — expressed in the nu-
meric modality — will be:

P=175+301+1.7X (6.3)

whence we can deduce that the change of policies sold as a result
of changes in incentives is determined by the following formula:

dl=-(P-P)/30 (6.4)
where: P' = objective policy sales

By restating Equation 6.4:

P-P'=-30dI (6.5)
the 7 index for the economic model may be computed as follows:

TEe = Va/ Vi=dP/(P - P =-8.92 dI/30 dI =- 0.3 (6.6)
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There are circumstances when, given a certain 7" index, the res-
ultant response time is too long for the system. This may be due to
the value of the 7" index being either too high, leading to a sluggish
response, or too low, leading to an oscillatory response due to dis-
information as was discussed in the prior chapter. It is possible to
increase or decrease the 7 index, depending on whichever may be
necessary, by means of a systemic arrangement usually referred to
in the literature as double-loop learning (Argyris, 1978; Ashby,
1960), deutero-learning (Bateson, 1971) or simply learning to
learn. Double-loop learning impels the metasystem's 7" index to-
ward the perfect information level (7 = -1) by means of the ar-
rangement illustrated in Figure 6-1. Added to the original metasys-
tem (Metasystem 1), there is now a new metasystem (Metasystem
2) with its own model. The input to Metasystem 2 is the subtrac-
tion of the immediate past difference from the present difference
between the actual output and the modal objective, that is:

(P-P")t — (P-P")t-1

where: (P-P')t= present difference between the output and
the objective
(P-P).1= immediate past difference between the

output and the objective

The task of this second level metasystem is to regulate the first
level metasystem, the latter one now posing as an operational sys-
tem. Let us consider a variation of Equation 6.4, where the con-
stant denominator on the right hand side of the equation has been
replaced by a new variable, identified as the learning coefficient of
Metasystem 1I:

di=-(P-P)/C (6.7)
where: C = learning coefficient

this equation may also be stated as:
(P-P)=-Cdl
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and the value of T as:
Tec=Va/Vi=-82dl/CdlI=-892/C (6.8)

Note that the 7 index is no longer constant but is dependent on the
value of the learning coefficient. Let it be assumed that the feed-
back cycle is equal to one unit of time and that the starting value
of the learning coefficient in time 1 is 6; consequently the initial 7’
index is equal to -1.49. This indicates the presence of some dis-in-
formation in Metasystem I; its behaviour may be expected to fol-
low the pattern in diagram (c) in Figure 5-8. Under such circum-
stances, the learning coefficient ought to be increased by Metasys-
tem 2 so as to bring the value of T as close as possible to the per-
fect information level (-1). Though Equation 6.1 is not known to
Metasystem 2, it is possible to develop a decision model built on
the following logical rules and purely based on the observation of
the difference between objective and deposits as communicated by
the MIS and on the patterns described in Figure 5-8:

Rule 1: if the system is in equilibrium or was in equilibrium in the
immediate past period, do not change the learning coefficient (it is
necessary to wait for one period to determine the pattern of
change of the system; this is illustrated by the box with #-7 in Fig-
ure 6-1).

Rule 2: if the system is out of equilibrium and was out of equilib-
rium in the previous period, then:

Rule 2.1: if (P-P'); and (P-P'):.1 are both either positive or neg-
ative and:

Rule 2.1.1: if |(P-P'){| > |(P-P')t-1|, then multiply the learn-
ing coefficient by -1 and thus, generate a negative feedback,
for this is the positive feedback shown in diagram a in Figure
5-8, that is, 7' is greater than 0.
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Rule 2.1.2: if |(P-P')¢| < |(P-P')t-1|, then this is the negative
feedback in diagram b in Figure 5-8, that is, 7' is greater than
-1 but less than 0; decrease the learning coefficient by 1.

Rule 2.2: If (P-P'); < 0 and (P-P')t.1 > 0, or vice versa — re-
flecting the negative feedback in diagrams ¢ and d of Figure
5-8, that is, T is lower than minus one — increase the learning
coefficient by 1.

metasystem 2

metasystem 1

operational

system

M L= M- L=/

Figure 6-1: Double-Loop Learning

We now have a situation where the 7 index is the objective
variable and the learning coefficient is the regulatory variable. Let
us examine this system's learning process. It will be assumed that
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the system starts in a position of equilibrium in time 1. In time 4,
the environmental index drops from 3.41 to 3.09. Sales drop to
$116.8 millions. Consequently incentives in time 5 are changed ac-
cording to Equation 6.7 (due to the fact that the system was in
equilibrium in time 3, the learning coefficient will not be changed;
see Rule 1):

dl=-(120-116.8)/ 6 =.53

Incentives in time 5 are raised from $7.5 millions to $8.03 mil-
lions, resulting in $121.56 million sales; this is above the objective,
as shown in the top diagram of Figure 6-2. In time 5 the system is
out of equilibrium for two consecutive periods; first sales fall be-
low the objective and then sales climb above the objective. This
fulfills the conditions in Rule 2.2, consequently the learning coeffi-
cient for time 5 is changed to:

C=6+1=7

resulting in an increase of the 7 index from -1.49 to -1.27 (see the
bottom diagram of Figure 6-2). This means that Metasystem 2 has
rid Metasystem 1 of some of its dis-information. Given the new
value of C, incentives in time 6 are changed by:

dl=-(120-121.56)/7=-22

to $7.81 millions. This results in sales equal to $119.57 million,
well within the objective range. The operation of the two metasys-
tems has resulted not only in the system regaining equilibrium but
also in Metasystem / learning, that is, increasing its own level of
information so that in turn, it may increase the order in the opera-
tional system.
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Figure 6-2: Stability and Double-Loop Learning

Once the system is in equilibrium, activity in the metasystems
ceases, and therefore, double-loop learning also ceases. Double-
loop learning will only be re-initiated when the system is tossed
out of equilibrium by another environmental disturbance. This is il-
lustrated in the synoptic view of sales exhibited in Figure 6-3.
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Forty-eight time periods, including periods 1 to 8 just reviewed,
are displayed in the upper diagram. The corresponding values of
the economic index, and consequently the disturbances, are:

Time Economic Index
1 -3 3.41

4 -11 3.09

12 -25 3.66

26 - 33 4.30

34 -41 3.35

42 -48 3.98

The lower diagram in Figure 6-3 displays the gradual process of
double-loop learning whereby the 7' index moves from an initial
value of -1.49 to a final value of -0.99 (almost perfect informa-
tion). It should be noted that double-loop learning will only mater-
ialise when two conditions are satisfied. Firstly, the system is dis-
turbed. Secondly the disturbance is of sufficient magnitude for the
system to be out of equilibrium for a minimum period of time. In
this instance it is for two periods. A shorter span will not grant
Metasystem 2 adequate time to determine the behavioural pattern
of the system, and decide upon the appropriate change to the
learning coefficient. For instance, though the system was disturbed
at time 26, no learning took place, because the system had already
slipped back into equilibrium in time 27.

It also follows that if the size of the disturbances — in this in-
stance changes to the economic index — are maintained constant,
the rate of learning will slow down as the system approaches the
perfect information level. The greater the stability of the system,
the shorter the time it will take to return to its equilibrium, and
consequently, the lesser the time available for the system to further
learn each time it is disturbed. This is observed in the upper dia-
gram of Figure 6-3, where the system becomes increasingly stable
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with time; eventually no oscillatory behaviour follows the disturb-
ance in time 42.
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Figure 6-3: Synoptic View of Stability and Learning
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Learning Through Modalities' Switch

By itself, double-loop learning does not guarantee the life of the
system. For instance, the insurance company to which I referred at
the beginning of this chapter, was quite capable of carrying out
this type of regulation and learning. Yet, when a severe environ-
mental shift took place, and sales plummeted, attempts to regulate
by means of incentives raised the operational costs to unacceptable
levels. Beyond a stage, these costs became so high that, of every
dollar that policy-holders paid towards their policy, 40 cents were
spent on administrative and sales costs.

Social systems are often confronted with environmental
changes that require responses which compel the regulatory vari-
able to fall outside one of the modal objectives, in this case, the
economic and also ethical objective. It is not only economically in-
expedient, but also unethical to spend 40% of the policy-holders'
money on costs that do not provide them with any particular bene-
fit. This is a good illustration of how a softer modal objective (eth-
ics) establishes the boundaries of a harder modal objective (eco-
nomic). Sound social systems design can avoid such a predicament
by introducing regulation at a different modal level as is illustrated
in Figure 6-4: the operational system now includes two modalities,
the economic (Ec) and the ethical (E£7), and both modalities have
models — in a numeric idiom — in both metasystems. There are also
now two 7 indexes, one economic (7£c) and the other ethical
(TEy).

Let us illustrate the operation of this system by again referring
to the hypothetical insurance company. Assume that in time 49, the
environmental index drops from 3.98 to 0.80, due to a significant
economic reverse such as the one experienced in Australia. As a
result, sales drop to $88.26 millions, $31.74 million below the ob-
jective. To compensate for this, the sales manager estimates the
necessary increase in incentives:

dl=-(120 - 88.26) / 9 =3.53

In time 49 incentives are $6.87 millions. An increase of $3.53 mil-
lions would mean a total incentive bill of $10.4 millions, far ex-
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ceeding the assumed ceiling of $8.2 millions. This is an instance
where the information provided by the economic model is unac-
ceptable, for it violates both the economic and the ethical objective
of the system. This type of information is inoperable, for it cannot
be executed without violating the objective of other modalities.
Under such circumstances, the system virtually runs out of execut-
able information and becomes unstable. Let us, at this stage, again
examine the additional models in Metasystems I and 2. In addition
to economic models, these metasystems have ethical models — also
expressed in the numeric idiom. It is, of course, somewhat restrict-
ive to speak of ethics in terms of numbers — as we proved in
Chapter One, the homomorphism between the ethical and numeric
modalities is weak — but for the purpose of this simple illustration
it is adequate.

It will be easier for the reader to understand the interaction of
the ethical and the economic modalities by briefly reviewing some
of the history that lies behind the mutual insurance societies in
Australia and other countries of the British Commonwealth. Many
of the mutual insurance societies sprang up in the last century in
Australia from Friendly Societies such as the Independent Order of
the Rechabites that founded the T&G Mutual Life Society. Central
to this and similar societies, was the desire to protect families in
the face of adversity such as the death of the breadwinner, or to
provide for the infirmities of long term illnesses and old age. Thus
a community of people came together, and in mutual cooperation
established an assurance fund to help those in hapless circum-
stances.

The motivation was first religious (pistic) — for many of the
Friendly Societies like the Rechabites were religious — and flowing
out of this, ethical: the love for one's family and neighbour. In turn,
out of this ethic emerged an economic motivation: the financial
provision for those in need and epitomised in the motto of the
T&G Mutual Life Society quoted at the beginning of this chapter.
This is a pertinent illustration of how modalities set the modal ob-
jectives for others in an almost sequential fashion. Out of religious
beliefs emerged the love for family, and out of love for family
emerged the economic objective of thrift.
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When the economic reversals of the 1970's hit Australia, the reli-
gious motives had almost completely waned, and the place of the
family in society was in the process of being progressively eroded.
The new Labour government, by assuming total responsibility for
those in need and by attempting to exclude all private initiative in
this regard, further redefined the boundaries of family love. The
state rather than the individual became one's brother's keeper, de-
terring men even further from the responsibility to provide for
their wives and children in adversity. A fall in the child birth rate, in
a country avidly seeking to increase its population, was possibly
another sign of the lessening of importance of the family in society.
Figure 6-4 is similar to Figure 6-1, but includes two modal levels
of regulation — economic and ethical — rather than just one. This
necessitates two modal objectives and two models in each
metasystem. Pistic regulation, though important, has been ex-
cluded to simplify the illustration. While economic regulation is
still achieved through incentives, ethical regulation is attained by
fostering the community's esteem of the family. Such fosterage
does not mean the shallow and often hypocritical commercial ad-
vertising and promotion engaged in by companies, but rather an
honest effort to foment family commitment through education,
supportive legislation and ethical, psychological and spiritual
means. Such a process takes time; commonly, the softer the modal
level, the longer the time it takes for a decision to be reached and
for behaviour to be changed accordingly, and thus the longer the
feedback cycle. In this instance, the feedback cycle will be pre-
sumed to be 4 time periods (this is illustrated in the box with t-4 in
Figure 6-4).

We will consider fosterage of the family as the new regulatory
variable exercising regulation at the ethical level, and will repres-
ent it with a variable indicating the degree of fosterage. The impact
of family fosterage upon policies sold is assumed to be determined
by the following equation:

P=19+4+82L)[+X (6.9)

where L = family fosterage
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Figure 6-4 Modalities' Switch

Note that the coefficient 8.92 in Equation 6.1 has been replaced
by the parenthesised expression in Equation 6.9. In fact, Equation
6.1 was a special case of Equation 6.9, for it was assumed that the
level of fosterage was 0.6, leading to the coefficient 8.92. The ef-
fect of the changes in family fosterage may be calculated by par-
tially differentiating Equation 6.9:

dP=8.21dL (6.10)

where dL = change in family fosterage
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Once again, this equation is not known to the management, but we
assume that the following numerical model has been developed:

P=175+21+161L+12X (6.11)
the partial differential of this is:
dP=161dL (6.12)

wherefore an ethical decision model is built to guide management
changes of family fosterage when sales drop and the operational
system is no longer stable:

dL=-(P-P)/IK (6.13)
where: K = ethical learning coefficient

This may be re-stated as:

P-P'=-1KdL (6.14)

The T index for this metasystem may be again calculated as in
Equation 6.6:

Tei=-(821)dL/IKdL=-82/K (6.15)

The starting value of the learning coefficient (K) is 16; con-
sequently the starting value of 7f is -0.51. This indicates that
there is no dis-information in the ethical model; the behaviour of
the system when controlled by Metasystem I may be expected to
follow the pattern described by diagram (/) in Figure 5-8. The task
of Metasystem 2 regarding the ethical modality is the same as the
task regarding the economic modality: to manipulate the learning
coefficient (K) so as to shift 7x; as close as possible to the perfect
information level. This is attained by means of the following rules:
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Rule 1: if the system is now in equilibrium or was in equilibrium
four periods ago (note that the cycle of this metasystem is four
periods), do not change the learning coefficient.

Rule 2: if the system is now out of equilibrium and was out of
equilibrium four periods ago, then:

Rule 2.1: if (P-P'); and (P-P'):.4 are both either positive or negat-
ive and:

Rule 2.1.1: if |(P-P")¢ > |(P-P')t-4|, then multiply the learning
coefficient by -1 and thus, generate a negative feedback, for this is
the positive feedback shown in diagram (a) in Figure 5-8 (that is,
T is greater than 0);

Rule 2.1.2: if |(P-P'){| < |(P-P')+-4|, then this is the negative feed-
back in diagram (b) in Figure 5-8, that is, T is greater than -1 but
less than 0; decrease the learning coefficient by 1.

Rule 2.2: if (P-P'); < 0 and (P-P')1-4 > 0, or vice versa — reflecting
the negative feedback in diagrams (c¢) and (d) of Figure 5-8, that

is, T is lower than minus one — increase the learning coefficient by
1.

It is now possible to examine what takes place after the system
loses its equilibrium in time 49. From this point on, Metasystem 1
discontinues its economic regulation and switches over to ethical
regulation guided by its ethical model. Family fosterage is in-
creased according to Equation 6.13:

dL = - (88.26 - 120) / (6.87 (16)) = .29

It has been indicated that it will take four time periods for this de-
cision to be implemented, thus the level of fosterage is increased
from 0.6 to 0.89 in time 53. This in turn increases sales to $104.52
millions, which is still below the objective. The gap is too large to
be controlled by an increase of incentives, so Metasystem [ must
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again ethically regulate in time 53. Note however that Rule 2.1.2
of Metasystem 2 has been satisfied, and on account of this, the
ethical learning coefficient is decreased from 16 to 15. The new
level of insurance is:

dL=- (104.52 - 120) / (6.87 (15)) = .15

It again takes four time periods to implement new family foster-
age, and in period 57, the insurance level is increased to 1.04, in
turn raising sales to $112.98 millions. While this is still below the
objective, this difference is now within the reach of the economic
regulation, and Metasystem I, by adjusting the incentives, attains
equilibrium in period 59. The top diagram of Figure 6-5, displays a
plot of sales from time 48 to time 96. It may be observed that the
system is again disturbed in period 70 and 80, and in each in-
stance, the pattern of regaining equilibrium through the economic
responses of Metasystem [ evinces some dis-information (similar
to the pattern in diagram — in Figure 5-8). This dis-information is
shown in the lower diagram of Figure 6-5. It is generated through
the change in family fosterage (L) from 0.6 in period 49, to 0.89 in
time 53, in turn changing the value of the parenthesised factor in
Equation 6.9 from:

(4 +8.2 (0.6)) = 8.92
to: (4 + 8.2 (0.89)) = 11.29

this new factor may now be replaced in Equation 6.8 to obtain a
new value for the economic 7 index:

Tee=- 11.29dI/9 dl = - 1.25 (6.16)

That is, by changing Equation 6.9, some of the economic informa-
tion in Metasystem I becomes dis-information. This phenomenon,
manifested by the drifting of the 7" index away from the perfect in-
formation level, will be designated information dissipation. In-
formation dissipation is experienced in social systems when, as dis-
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tinct from changes in environmental variables, there is a change in
the relationship between the objective and the regulatory variable.
In such circumstances, the model becomes obsolete, or in other
words, its information dissipates. Dissipation occurs again in
period 57, when the second intervention of Metasystem 1 further
decreases the economic 7" index to -1.39. Metasystem I is able to
learn during the latter disturbances so that by period 81 the T in-
dex is -1.04.
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Figure 6-5 Economic Learning
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A modal switch in regulation does not necessarily conduce to
information dissipation. For instance, if the initial value of the eco-
nomic 7 for Metasystem 1 had been significantly higher than -1,
then the ethical intervention would have increased the level of in-
formation by bringing the value of the economic 7" index closer to
-1. Figure 6-6 shows the ethical T index (7Er). It can be observed
that, due to the intervention of Metasystem 2, the system also
learns ethically. Its initial T value of -0.51 becomes -0.55 in period
56. Yet, due to the longer cycle (4 periods of time), ethical learn-
ing is significantly slower than economic learning.

This example has demonstrated the operation of a system with
only two levels of regulation: economic and ethical. If fostering
family values had not changed people's attitudes, then it would
have been necessary to regulate through yet another modality —
such as the pistic — as was the case when the mutual societies were
formed in the last century. The example has also illustrated how
wisdom is gained in the system. For this manner of learning has
the property of enhancing every model in the system, and the col-
lection of these models is, according to our definition: wisdom.
Thus wisdom is augmented. In turn, this wisdom, acting through
the multi-modal regulatory process we have reviewed, boosts the
type of stability that secures the humane and cultured quality of
the system's life. Furthermore, the feedback in the regulatory pro-
cess contributes a validation of wisdom, that is, a confirmation ex-
ists that the managerial wisdom of the system is indeed wise. For if
the metasystem is able to regulate the operational system and sat-
isfy every modal objective in a balanced manner (this is our defini-
tion of a humane and cultured life), then this metasystem is indeed
wise. That is why wisdom and life are so closely linked together:
wisdom safeguards a humane and cultured life, and this life in
turns validates and confirms wisdom.

This is something that modern social systems usually ignore.
Like the insurance industry in Australia, attempts to regulate are
reductionistic in manner and limited to the economic modality. The
regulatory potential of ethics, aesthetics, faith and other soft mod-
alities in many aspects of society is, on the whole, ignored. Let us
consider, for example, the spread of the AIDS disease; this would
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have been much slower and more manageable if the Western coun-
tries had upheld their traditional sexual ethics. Yet suggestions that
AIDS and other venereal diseases could be much more effectively
regulated through the ethical modality than through biological re-
search have promptly been dismissed as prudish moralising. But
this cannot conceal the fact that if one entire generation practised
monogamy, not only the majority of AIDS cases but all venereal
diseases would be eradicated with no need of biological research
and regulation. In our society, people resent it when one modal
objective provides a constraint upon another modal objective, es-
pecially if this limits their moral and economic gluttony. Yet in the
name of freedom, they dismiss the very harmony that exists
between modalities, a harmony through which one modality helps
achieve the other's modal objective. They have gone beyond
Bentham and Mill's Utilitarianism into a rampant hedonism, where
people are no longer prepared to count pains but only pleasures.
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Figure 6-6 Ethical Learning
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... who shut up the sea with doors, when it break forth, as
if it had issued out of the womb?

... And said, Hitherto shalt thou come, but no further: and
here shall thy proud waves be stayed?

Job

Recursion

Providence has ordered nature in such a manner that greater
environmental disturbances occur less frequently than disturbances
of lesser significance. Storms rage in the sea, but very seldom do
the waves trespass the boundary of the shore; tremors are com-
mon, yet it is rare for a city to be shaken by earthquakes; and we
experience economic recessions far more often than economic de-
pressions. This is a most fortuitous arrangement as all living sys-
tems, including organisations, would otherwise find it very difficult
to adapt and stay alive.

Notwithstanding, smaller disturbances also present their own
challenge. Though they are of lesser consequence to organisations,
their frequent appearances mean that the interval between one dis-
turbance and the next leaves very little time for a system to re-
spond and adapt. If the response time is greater than the interval,
then it is best for the system to ignore these disturbances. How-
ever, this means that the system will have to live with a degree of
uncertainty, and moreover, this uncertainty will be transmitted to
other interconnected systems. Therefore, it is necessary that the
selection of disturbances to be ignored follow some precise criteria
that minimises the uncertainty in the system.

This is the function of cybernetic filters. Filters are of great im-
portance to management information systems, for they can decide
which information should be passed onto each level of manage-
ment and which should not. In this manner they can save a signi-
ficant amount of managerial time that would otherwise be spent in
responding to disturbances that are beyond the possibility of regu-
lation. We shall now examine two types of filters that should be in-
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corporated into management information systems to save ineffec-
tual managerial activity and augment the systemic possibility of
life.

Let us return to the example of the hospital introduced earlier
and now illustrated in Figure 7-1. Assume that the hospital admits
patients afflicted with an assortment of diseases. The operational
system of this hospital, referred to as medical care or Operational
System 1, is the component that performs the work of attaining the
living purpose of the hospital: the healing of patients. It includes —
as we indicated earlier — the physical means (medical equipment,
drugs and buildings), the nurses, chaplains, clerks and medical
staff, and the information (medical and technical knowledge, pa-
tient records, medical data) necessary to the multi-modal task of
healing. The admission of patients from the environment relays to
the system a certain measure of uncertainty entailing, apart from
the particular infirmities, such things as weather patterns, quality
of food, epidemics, economic, social and ethical factors that may
affect health. Uncertainty is dispelled by the operational system's
order that encompasses the whole of the medical care process.

In this illustration we shall limit our definition of the system's
output to the degree of healing that is accomplished in the hos-
pital. The degree of healing is measured and then compared with
each modal objective. The difference is in turn routed through sev-
eral filters and finally directed to one of two metasystems. The
combined Metasystem I and Operational System I represent the
hospital system. Metasystem I belongs to the hospital management
level managing the medical care in the operational system. If, as an
effect of an environmental disturbance — such as a new disease — a
difference between the output and modal objectives for healing is
detected, the metasystem reorganises the operational system so as
to ensure that the living purpose is attained.

If the hospital management is not able to regulate the operational
system due to a lack of resources or information — endured, for
example, in an epidemic — a new control level is required. The hos-
pital, comprised of Metasystem I and Operational System I, now
becomes part of the Operational System II of a second organisa-
tional level (in cybernetic terminology this level is called recursion,
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Beer, 1979) that is regulated by a new management — health ad-
ministration — that acts as Metasystem II (see Figure 7-1).
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Figure 7-1: Organisational Recursion and Filters
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Health administration manages health care at a higher level; it
reorganises the first level operational system by instituting such
activities as medical research and education, and by promoting
community health drives and other suchwise endeavours. All these
measures — here referred to as health support — are beyond the
reach of the first level metasystem and must be distinguished from
the lower level hospital management. While in real life, Opera-
tional System II will include more than just one hospital, in this il-
lustration we shall contemplate only one hospital for the sake of
simplicity.

Normally, the higher the recursion level in an organisation, the

longer the feedback cycle will be. For instance, the time elapse
between Metasystem I deciding on the appointment of a new phys-
ician and the receiving of information about his contribution to the
healing task of the hospital will normally be shorter than the time
elapse between Metasystem Il deciding upon the implementation
of an educational campaign and knowing the impact of this cam-
paign on healing.
We now need to attempt a hypothetical quantification of this
health care system so as to permit some experimentation. Let it be
assumed that healing hinges upon two regulatory variables and a
third variable symbolising the uncertainties generated by the envir-
onment. The first regulatory variable portrays the quality and
quantity of medical care administered to patients in the hospital
and is regulated by Metasystem I. The second variable stands for
the quality and quantity of health support and is managed by
Metasystem II. The relationship between medical care, health sup-
port, environment and level of healing is defined in the following
equation:

H=-456+3C+45P+X (7.1)

where: H = healing
C = medical care
P = health support
X = health environment index
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To make this analysis more simple, we shall assume that these
variables encompass all the modalities, such that we shall have to
deal only with one set of variables, one model in each metasystem
(see Figure 7-1), and one T index, which in this case will also rep-
resent the entire wisdom of the system. Though such variables are
difficult to measure, this does not signify that they do not exist; yet
our concern here is not with their measurement but solely with
their behaviour, and therefore we shall assign to them hypothetical
values suitable to this analysis. By partially differentiating Equation
7.1, one may procure the impact of changes in medical care upon
healing:

dH=3dC (7.2)

where: dH = change in healing due to a change in medical
care
dC = change in medical care

The relationship between healing and health support may be like-
wise obtained:

dH=4.5dP (7.3)
where dH = change in health support

Let us now examine the manner in which the hospital management
and the health administration accomplish their regulation. Let it be
assumed that Equations 7.2 and 7.3 are known to neither of the
metasystems, but that models of these equations have been gener-
ated for each of them. The hospital metasystem holds the follow-
ing model of Equation 7.2:

dH =3.75 dC (7.4)

Guided by this model (Equation 7.4), the hospital management re-
solves that changes in healing will be compensated for by altering
the amount of medical care as follows:
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dC=-(H-H")/3.75 (7.5)
where H' = healing objective

The task information index for this metasystem will then be:
Ti=Va/Vi=3dC/(H-H) (7.6)
Note that due to our assuming that the variables involved reflect
all modalities, the wisdom of the hospital's management will be
equal to this 7 index, that is:

Wi=Ti (7.7)
If Equation 7.5 is rearranged as follows:

(H-H)=-3.75dC

then:

Ti=-3dC/3.75dC=-0.8 (7.8)
We may, through the same procedure, compute the task informa-
tion index for the health administration metasystem. Let us assume
that this metasystem has the following model of Equation 7.3:

dH =22.5dP (7.9)
Changes in health support will therefore be decided according to:
dP=-(H-H")/22.5 (7.10)
The T index for the health administration metasystem's model is:

Tu=Va/Vi=4.5dP/(H-H) (7.11)
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If Equation 7.10 is rearranged:
(H-H)=-225dP
and combined with Equation 7.11, then:

Tn=-45dP/225dP=-0.2 (7.12)

The level of accuracy of the model of the health administration
metasystem is far lower (777 = -0.2) than the one for the hospital
metasystem (77 = -0.8). This has been consciously arranged to
show that normally, the higher the organisational level in a social
system, the less accurate its information is. For example, there is
likely to be much more uncertainty regarding the relationship
between healing and the level of educational programmes in the
community than between the cure of a disease and the administra-
tion of antibiotics to infected patients. Given that the first recur-
sion level has a lower feedback cycle and higher accuracy in its
model (as measured by 77), it naturally ought to be the preferred
instrument for regulating the level of healing in the community.
This is usually the case, except in instances when the level of ac-
cessible resources for medical care is insufficient to restore the
healing to its acceptable level. Thus if an epidemic breaks out and
the medical care resources are stretched to their maximum capa-
city, the level of healing may dangerously decline unless the health
administration intervenes by introducing some control measures
not accessible to the medical care metasystem. This intervention
may be the opening of new hospital facilities or the commissioning
of research for a new vaccine. We must note, however, that, due to
the longer feedback cycle, this regulation will be slower.

Muting Filter

Most systems operate in environments that are constantly chan-
ging, and these changes provide a source of uncertainty to the sys-
tem. Let us assume that the health index (X) in Equation 7.1 rep-
resents pure uncertainty; that is, any predictable element — such as
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seasonality or trend, or the causal dependence upon a known vari-
able — that can be modelled or forecasted has been eliminated,
leaving a purely stochastic variable. Let us further assume that the
index X in Equation 7.1 changes each time as follows:

Xi=AXe-1) + Vit (7.13)

where: X¢ = health index in time t

Xt-1 = health index in time immediately preceding t
A = level of autocorrelation

Vit = input variety in time t

Equation 7.13 defines two extreme behaviours in uncertain
variables. The first of these occurs when 4 = 1. In this case, the
value of the index at any time is not only dependent upon the ran-
dom input variety, but also upon the value of the index in the pre-
vious period of time. That is, this index is autocorrelated. The
second behaviour takes place when 4 = 0. Here the index is solely
dependent upon the input variety. Between the values of 0 and 1,
A can take an infinite number of values generating various combin-
ations of the two extreme behaviours. Each of these types of en-
vironmental uncertainties requires different combinations of filtra-
tion. The present section deals with an autocorrelated type of in-
dex and is followed by an examination of a non-autocorrelated in-
dex in the next section.

It has already been intimated, at the beginning of this chapter,
that changes with greater variety occur less frequently than
changes with lesser variety. A theoretical distribution that describes
this type of arrangement is the normal distribution. Let us assume
that the input variety (7;) is normally distributed with a mean equal
to zero and a standard deviation equal to two. If the input variety
is not normally distributed, then it is possible to convert its distri-
bution into a normal one by an algebraic or trigonometric manipu-
lation.

A simulation of this index for 400 time periods is shown in Fig-
ure 7-2. It can be seen that this index shows large fluctuations that
build up across time. For example, in time 155 the value of the in-
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dex is 5.3, and then initiates a progressive ascent until reaching the
value of 89.1 in time 373. Though the standard deviation of the in-
put variety is equal to 2, the standard deviation of the index when
there is autocorrelation is equal to 22.8.
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Figure 7-2 Autocorrelated Health Environment Index

We have indicated in Chapter Four that a system should not re-
spond to an environmental disturbance if the interval is shorter
than the response time. This constitutes the decision criterion for
the first filter: the muting filter (designated M and M| — one for
each recursion — in Figure 7-1). If the response time of the system
and the interval for any particular disturbance are known, then the
filter can decide, based upon this criterion, whether information
should be transmitted to a particular metasystem or not.

Let us assume that the index changes from -4 in time 10, to -7
in time 11. This environmental disturbance represents an input
variety equal to -3. The appropriate decision rule is that a metasys-
tem should not respond to this variety if a disturbance with an
equal or lesser input variety is again to occur within an interval
shorter than the response time. The interval can be determined
from the distribution function of the input variety V; shown in Fig-
ure 7-3. The probability of occurrence of a disturbance with equal
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or less variety than -3 is 0.0668, corresponding to the left hand
shaded area in Figure 7-3. Given this probability of occurrence,
the average interval for an input variety equal to or less than -3 is
obtained from the inverse of the probability, that is:

te=1/p1=1/0.0668 =14.97

where: p1 = probability of occurrence of disturbance with
variety equal to or less than -3

14
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0.4

0.2
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Figure 7-3: Normally Distributed Input Variety

In certain systems, such as the health care system, it may be
also wise to ignore a disturbance if an exactly opposite or greater
disturbance follows within an interval shorter than the response
time. For example, if a decrease in the health index takes place, the
hospital should not respond and change its level of medical care if
it knows that an equivalent or greater upturn of the health index is
likely to take place before the response time is expired. Let us
consider again Figure 7-3: the likelihood of a disturbance with a
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variety equal to or greater than 3 again is 0.0668 — represented by
the shaded area in the right hand tail of the curve. Thus the prob-
ability of having either type of disturbance — positive or negative —
1s:

p=p1 +p2=0.0668 + 0.0668 =0.1336

where: p2 = probability of occurrence of a disturbance with
variety equal or greater than 3

The interval, as may be expected, has been halved, that is:

tE=1/p=1/0.1336=7.48

It is also possible to calculate the response time of a system
from Equation 4.12. We established earlier on, that 77 for the
health administration metasystem was -0.2; let us arbitrarily
choose a threshold variety (V7) equal to 1 and assume that the
feedback cycle is equal to 4. In such circumstances the response
time will be:

tr = 4 (integer part of [In (1/3)/In (1-0.2)]) = 16

Thus, if the input variety is equal to -3, the response time is longer
than the interval and therefore the health administration should not
respond to it. The response time (shaped as a step function) and
the interval (shaped as an ascending curve) for every value of V;
between 0 and 6, either positive or negative, has been plotted in
the top diagram of Figure 7-4. It can be noted that there is a sec-
tion where these curves intersect and where the response time is
greater than the interval.

To avoid the system responding to instances when the response
time is longer than the interval, the variety threshold (77) must be
increased. This will decrease the overall response time and pull the
response time function below the interval function. This is attained
when V7% is equal to 2 as shown in the bottom diagram of Figure 7-
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4, where the response time is lower than the interval for any value

of Vi.
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Figure 7-4: Environmental Interval and Response Time

Therefore, the muting filter will operate based upon a variety
threshold equal to 2. This will ensure that no matter what the input
variety is, the system is always able to bring the output variety
down to 2 within a response time shorter than the interval. Con-
versely, the muting filter will not channel an input variety less than
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2 to the health administration metasystem. From the normal distri-
bution function we can compute that this will occur about 30% of
the time, drastically reducing the activity of the health administra-
tion by eliminating ineffectual responses.

The threshold variety for the hospital metasystem can be com-
puted by following the same procedure. Given a feedback cycle
equal to 1 unit of time and 77 = -0.8, the required threshold variety
is 0.3; this eliminates 12% of the input to the hospital metasystem.
Thus the hospital management is able to respond to disturbances
with varieties that are too low (below 2) for the health administra-
tion to respond on time, as long as these input varieties are equal
to or greater than 0.3.

Smoothing Filter

Let us now consider the non-autocorrelated type of environmental
index, that is, when 4 = 0. Figure 7-5 shows a simulation of the
health index given the same distribution of V; used in the previous
section. In this case, the index unfolds no historical pattern — such
as that shown in Figure 7-2 — but simply oscillates up and down
around its mean, developing a shape commonly referred to as
white noise. This shape is more often experienced in the short term
and in variables belonging to a small environment confronting the
lower levels of recursion. Thus the number of patients treated at a
physician's practice will tend to be less autocorrelated than the
number of hospital admittances in a geographical region.

When the index is not autocorrelated an interesting relationship
can be observed between 7 and the mean output variety. Figure 7-
6 shows the result of a simulation of the hospital regulation for
various levels of 77. Beyond 77 = -0.15, as the information in the
hospital's metasystem increases (i.e. 77 decreases), the mean out-
put variety also increases. This signifies that, up to a point, the less
information the system has, the more stable the system becomes.
The reason for this phenomena is quite simple. We have observed
that a non-autocorrelated disturbance oscillates around the mean.
By the time the regulatory variety is generated, the environment
has self corrected. Thus the regulatory variety becomes an over-
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compensation that thrusts the system further away in the opposite
direction. This means that a large portion of the information in the
model becomes dis-information.
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Figure 7-5: Non-autocorrelated Health Environment Index
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This is one of the circumstances where, much to our surprise,
cybernetics teaches us that ignorance (reflected by a relatively high
T) is to be preferred over too much knowledge. Yet it is hardly
possible not to know what one already knows. An artificial method
to ignore information and produce an effect equivalent to increas-
ing T may be procured by introducing a filter that will smooth the
input variety and numb metasystemic regulation.

If T'is too low, then it is possible to restrain its thrust by setting
a second filter before the muting filter (see the triangles marked Sy
and Sy7 — for smoothing filter — in Figure 7-1). This filter may in-
corporate any of the time series techniques that are available.
These techniques vary in sophistication, but for the intent of this il-
lustration, a simple technique such as exponential smoothing will
be adopted. Accordingly, after filtration the output from the opera-
tional system will be:

S[H-HJi=a[H-H]+ (1 -a)S[H-H]us

where: [H - H']t = difference between actual and
healing objective in time t
S[H - H']t = smoothed value of the difference time t

S[H - H'lt-1 = smoothed value of the difference in
the immediately preceding time period
a = smoothing constant, 0 <a < 1.

To avert as much overcompensation as possible, the filter will se-
lect either the smoothed value of the difference, or the actual dif-
ference itself depending on which is closer to the objective. That
is:

if |[H - H){ < Sq{H - H|

then the value passed on to the metasystem will be:

[H - H';

or else, it will be:
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St[H - H']

The task of this filter is to eliminate part of the input variety in
the disturbances, thereby increasing the number of disturbances
that are filtered out by the muting filter. Another simulation experi-
ment, this time maintaining 77 constant at -0.8 and varying the val-
ues of the smoothing constant, generated the results illustrated in
Figure 7-7. This shows that a minimum output variety is obtained
when the value of the smoothing constant is 0.2.
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Figure 7-7: Smoothing Constant and Output Variety

The optimum value of the smoothing constant, and thus the
level of filtration carried out by the smoothing filter, is contingent
upon the value of 7 and the degree of autocorrelation in the envir-
onment. The lower the autocorrelation and the value of 7, the
lower the value of the smoothing constant will be and the greater
the effect of the smoothing filter. Given that lower recursion
metasystems have higher levels of information in their regulatory
models and experience lower autocorrelation, smoothing filters are
of more consequence to the lower recursion metasystems of an or-
ganisation than to the higher levels.
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Incorporating cybernetic filters into an MIS has three effects
upon the organisation. Firstly, it eliminates managerial activity in
any organisational level that is not conducive to equilibrium and,
consequently, conserves managerial resources. Secondly, it blocks
the conveyance of noise — in the customary heaps of computer
printouts manufactured by the MIS — to management. Thirdly, it
insures that information is conveyed to the level of regulation that
can most aptly deal with a particular disturbance. Furthermore, the
preceding analysis has taught us some lessons of consequence for
both management information systems design and also organisa-
tional design. Firstly, the threshold variety of the lowest recursion
level will determine the minimum variety in the output of the
whole system. The system will not be able to reduce this variety
any further. If the system cannot tolerate this output variety, then a
lower recursion level will have to be designed with a lower
threshold variety that does not imperil the system's life.

Secondly, it is paramount that the threshold variety for each re-
cursion level is compatible with the resource constraints of the re-
cursion level immediately below. Earlier in our illustration, it was
determined that the health administration metasystem had a
threshold value equal to 2, wherefore it had to rely upon the lower
hospital metasystem to regulate disturbances with lesser varieties.
While, from an information viewpoint, the medical care metasys-
tem has the proficiency to regulate any variety above 0.3, it may
not have the proper resources to engender the regulatory variety
demanded by its information. This will generate an inter-recursion
gap, wherein there is no regulatory capacity.

In my own experience I have come across sundry instances
where my department at the time, though knowing how to re-
spond to a disturbance, did not have the requisite human, material
or financial resources to act upon the same knowledge. Yet the
next level of management judged the matter too trifling to engross
itself in it. Such issues often tumble into the inter-recursion gap
where they are never given pertinent regard. Today's banishment
of the middle management level makes this predicament even more
common. There is, accordingly, an urgency to blend organisational
design with information systems design, so that all constituents of
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the organisation — information, human and physical resources — are
properly harmonised in its architecture. Organisational design must
also capitalise on the environmental patterns that we have provid-
entially inherited and that allow for the attainment of our living so-
cial purpose.

A final note of warning must be added: the uncertainties that
are impeded by the filters from reaching the metasystem will be
conveyed into a system's output. As was indicated in Chapter 4,
uncertainties in a system's output are transferred to the input of
other receiving systems. If these uncertainties are small, then the
effect upon the receiving systems is negligible, but if the uncertain-
ties are large, then the receiving system's stability will be impaired.
This is especially acute when there is a heavy interconnection
between one system and others, for in such circumstances uncer-
tainties are augmented and widely dispersed, resulting in a great
loss of stability for all the concerned systems, a predicament that
will be explored in detail in the next chapter.
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... the whole world is in a most awful economic mess —
there is a money crisis raging away — and I think that the
world is going to have a terribly hard job to sort out its
problem using the kind of methods that it has inherited. And
that is for a simple reason — and it is a simple reason — that
the rate of change has exploded the world to such an extent,
that none of our institutions are capable of working any
longer: they don't respond quickly enough.

Stafford Beer®

Environmental Interdependence

I suspect that the year that extended from the summer of 1989
to the summer of 1990 — when I was completing this book — will
be long remembered for its generous supply of environmental
changes. In June 1989, after thirty years of strained diplomatic re-
lations, Secretary Gorbachev journeyed to Beijing to normalise re-
lations between the USSR and China. He was hardly out of the
door, when Chairman Deng lunged the "great leap backward" with
the massacre and arrest of thousands of students in Tiananmen
Square. In Iran, the protagonist of a decade of frenzied Islamic
fanaticism — Ayatollah Khoimeni — died. In Poland, the first demo-
cratic elections in forty years delivered a crushing defeat to the
Communist party. This unleashed a political gale through Eastern
Europe, that toppled the Iron Curtain and one communist regime
after another before the very astonished eyes of both the East and
the West, crushed the Berlin wall and reunified Germany.

Latin America also provided us with its customary dose of com-
motion: in Panama Dictator Noriega was defeated at the polls but
elbowed aside the will of the people and managed to remain in
power until the U.S.A. — once again — invaded the country and put
Noriega in gaol. President Alfonsin resigned five months before his
term had ended, thrusting Argentina and its astonished president-
elect deeper into chaos. In Chile, Pinochet's long rule came to a

% Interviewed by Canadian Broadcasting Corporation, 1973.
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peaceful end when power was transferred to a democratically elec-
ted Patricio Ailwyn and similarly, the Sandinista government in
Nicaragua was defeated by Mrs. Chamorro. Finally, Iraq orches-
trated a world energy crisis — the third one — when its army occu-
pied Kuwait and annexed it as a province.

Amazingly, many of these events befell in an interval of a few
weeks. Despite the fact that despots do not necessarily live shorter
lives than in the past, or presidents resign more frequently, or re-
volutions take place more often, the time span between one crisis
and the next has become considerably shorter. This is due to a
highly interdependent world, where many events, emanating from
diverse regions, blend into an environmental mesh that strikes a
plethora of social systems, including governments, corporations,
share markets, educational institutions and not the least, families.
For these systems the space of time between one incident and the
next one has become so negligible, that there is hardly any time
left to respond to one jolt before a system is pounded with the
next one. Rosenau (1984, 1988) has the following to say about
this phenomenon, which he terms "cascading interdependence":

... macro-level changes appear to have been fostered by
dynamic technologies that have shrunk physical and social
distances and thereby transformed economies and sociopol-
itical structures such that events and trends in one part of
the world are increasingly shaped by developments in other
parts. The consequence of interest rates in the United States
for people elsewhere, the capacity of the IMF to require
Third World countries to adopt new and more stringent do-
mestic policies, the advent of religious leaderships as prime
political actors in Poland and Iran, the growing vulnerabil-
ity of national embassies and commercial aircraft to capture
and destruction, the opening up of space to military and in-
dustrial uses — these are but a few of the transnationalising
patterns that seem to be shrinking the world and rendering
longstanding legal and geographical boundaries even more
tenuous. (1988, p.18).

This interdependence is dominated by economics; in the search
for material security and self gain, social systems — whether famil-
ies, organisations or even nations — have been joined together as if
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by Adam Smith's invisible hand using the economic modality as its
soldering paste, while often tearing asunder the links provided by
other modalities. The effect of such interdependence is twofold:
firstly, the environmental variety of every system increases, and
secondly, the interval between one environmental disturbance and
the next becomes briefer.

Let us illustrate this by considering a hypothetical political
party, organised into branches, with each branch representing the
party in a different electorate. The party hopes to have its candid-
ate elected in a particular electorate and to achieve this, it requires
to secure about 190,000 votes in that electorate. We shall assume
that, as it often transpires in politics, voters are inspired more by
regional interests than by ideology. That is, the party's victory in an
electorate is largely determined by promises to commit funds to
projects such as new roads, schools, hospitals and industrial sub-
sidies, benefitting the specific electorate.

Let us assume that the campaign is being directed by the party's
branch management in the electorate using that great regulatory
tool of reductionistic politics: money. The management lobbies the
central governing body of the party for funds and then commits
them to different projects in the electorate. The party branch oper-
ates within a political environment that includes all relevant factors
— level of employment, international relations, consumer price in-
dex, welfare, religious beliefs, social conditions, education, moral
issues and so on — shaping the voting pattern of citizens, and gen-
erating uncertainty for the party system. Moreover, we shall as-
sume that the environment is composed of two sectors: the local
sector reflecting the above factors within the national orb of polit-
ics, and the foreign sector incorporating similar factors, but within
the international sphere. A simple representation of the branch's
total environment, comprised of the intertwined local and foreign
factors is:

X=1+f (8.1)

where: X = environmental index
|1 = local factors index
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f= foreign factors index

The environmental index (X) is now defined as comprised of two
coupled sub-indexes (1 and f), representing the local and foreign
sectors respectively, each of which we shall assume to be an auto-
correlated index of the type defined in the previous chapter. That
is:

It=1It-1 + Vit (8.2)

where: It = local index at time t
It.1 = local index in time immediately preceding t
Vit = input variety generated by the local environment at
time t

and f; = fi1 + Vit (8.3)

where: fi = foreign index at time t
ft-1 = foreign index in time immediately preceding t
V= input variety generated by the foreign
environment at time t

Figure 8-1 shows the results of a simulation of the local and the
foreign environmental indexes of the branch and assumes that both
the local (77) and foreign (Vy) input varieties are normally distrib-
uted, with a mean equal to zero and that their standard deviations
are 2.5 and 7 respectively. The merger of the foreign and local en-
vironments results, as can be seen in Figure 8-2, in a much higher
input variety for the combined environment. This increased input
variety has the effect of shortening the environmental interval. Fig-
ure 8-3 shows the environmental interval as a function of the input
variety — calculated by following the same procedure as in the pre-
vious chapter. The top curve represents the interval for the local
environment (/) while the bottom curve represents the interval for
the combined environment (X). It can be appreciated that the con-
nection of a foreign environment to the local one results in a sharp
decrease of interval, especially at the higher levels of variety,
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where Figure 8-3 shows the gap between both curves widening al-
most exponentially.
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Figure 8-1: Local and Foreign Environments

The shortening of the environmental interval puts a great deal
of pressure upon a variety of social systems, from families to
supra-national systems. In agricultural societies prior to the indus-
trial revolution, work and family life was confined almost exclus-
ively to one single environment. The rapid industrialisation of the
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18th century brought an immense demand for cheap labour; the
breadwinner had to migrate out of the local community and into
the factory. In addition to their own affairs, families now had to
contend with an additional set of disturbances generated by indus-
trial fluctuations that affected wages, work hours, employments
and so on. The post industrial era has seen families shift from one
breadwinner to a two career marriage. In many instances, both
spouses are now engaged in employment in different organisations,
and even in different geographical areas such as in commuter mar-
riages, augmenting the family's environmental span even further.
Now, two strains of organisational politics, promotions and demo-
tions, transfers and stagnation are channelled into the one family.
The outcome is an even shorter environmental interval for the
family to adapt to changes.
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Figure 8-2: Combined Environment

The advances in mechanisation has extended the boundaries of
economies of scale, encouraging the merger of several organisa-
tions into huge international conglomerates that span a variety of
economies and cultures. When these conglomerates face greater
environmental uncertainties, they are rarely able to raise the neces-
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sary new information to shorten the response time accordingly;
consequently, they raise their threshold varieties and pass on the
uncertainties to the communities. Small towns are often confron-
ted with the closure of industrial operations and the consequent
economic blow that comes as a result of events occurring in far
away regions and having nothing to do with the local and eco-
nomic conditions. This is bewildering to the local authorities, for
they see that events taking place within their territory are connec-
ted to some revolution, war or change of government that is far
beyond their control.
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Figure 8-3: Interdependence and Environmental Interval

Such duress makes adaptation increasingly unattainable for social
systems and leads to a multiplicity of systemic casualties. Our
western families, unable to cope with so many changes, are rapidly
disintegrating in the divorce courts and many governments have
been toppled by economic events that take place outside their own
national boundaries:
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The shrinking economic, social, and political distances
that have transnationalised global affairs and made them
even more complex and interdependent have so greatly in-
creased the vulnerability of domestic economies to external
influences as to render domestic market forces decreasingly
capable of sustaining stability and progress. (Rosenau,
1988, p. 31).

Coupled Systems

Interdependence is not the exclusive domain of environments, but
is also experienced within social systems. Let us return to our
political illustration and this time consider two electorates rather
than one. In such circumstances, parties usually fall prey to re-
gional rivalries between electorates: many voters, motivated by
self-interest, will not cast their suffrages for a party that has
pledged resources to a rival region. Such behaviour may be de-
scribed by the following pair of equations:

01=180+1.5P; - 0.8 P2+ 12 X; (8.4)
02=130-0.16 P| +2.4 P2+ 10 X2 (8.5)

where: O1 = number of people who intend to vote for the party

in the first electorate

O2 = number of people who intend to vote for the party in
the second electorate

P = funds pledged to the first electorate

P2 = funds pledged to the second electorate

X1 = political environmental index in the first electorate

X7 = political environmental index in the second electorate

Resources committed to a particular electorate will increase the
number of votes in that electorate but will decrease them in the
rival electorate. Assume that the management of each electoral
branch has developed a model of its electorate's behaviour:
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01=205+3.75P1 +9 X, (8.6)
02,=122+4P2+8X> (8.7)

Note that these models do not describe in detail the impact that
pledged funds in one electorate will have in the rival electorate;
this impact is simply assumed to be part of the environment and is
therefore incorporated into the environmental index. Relying upon
these models, the branch management in each electorate resolves
to change their pledged resources as follows:

dP; =-(01-01)/3.75 (8.8)
dP2=-(02-02")/4 (8.9)

Let us now calculate the 7" index for the first electorate. Given a
change in votes, the input variety received by the first electorate is:

Vi=(01-01")

By raising or lowering their commitment to resources, the elect-
oral branch management will generate the following regulatory
variety:

Va=15dP1=-(1.5/3.75) (01 - O1")=- 0.4 (01 - O1)  (8.10)

If the second electorate is also in the process of adapting to some
environmental disturbance, then an additional variety (73) will be
experienced in the first electorate:

Vu=0.8 dP2=(0.8/4) (02-02)=0.2 (02 - 02" (8.11)

Consequently, the total variety (V) generated in the first branch
will be:

Ve=Va+Vu=-04(01-01)+02 (02 -02) (8.12)
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Finally, the 7 index for the first branch is:

T=V¢/Vi=[-0.4 (01 -01)+0.2 (02 - 02)]/ (O1 - O1")
T=-0.4+0.2(02-02)/(01-01") (8.13)

Two elements can be discerned in this 7" index. The first is constant
(-0.4), and 1s equivalent to the level of information in the first
branch when there is no variety generated by the second branch;
the second element is dependent upon the variety conveyed from
the second electoral branch. The effect of this variety upon the
total 7 index depends on the value of the constant element in
Equation 8.13 and the variety generated by the second branch.
Sometimes the 7" index will be drawn closer to the value -1, mean-
ing that the linkage with the second system results in information
generation. However, given the diversity of possible combinations
of values, the T index will more often be drawn away from -1, re-
flecting that dis-information is being generated through the link-
age. As an illustration, assume that the party wishes to secure
190,000 votes in the first electorate and 150,000 votes in the
second electorate. Furthermore, both electorates start from equi-
librium with the following parameters:

Electorate Actual Votes Funds Index
1 190 16.0 -0.720
2 150 6.7 0.648

Let it be assumed that a downturn in the economy exposes some
weaknesses in the party's fiscal policy heretofore unperceived by
the public. The rival party, with the diligence usually displayed by
adversaries in such circumstances, familiarises everyone with the
inadequacies of this policy, and this induces the environmental in-
dexes to plummet to -2.83 (X7) and -3.0 (X2). Votes fall to
173,640 and 113,520 respectively. The ensuing adaptation of the
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first electorate is shown in Figure 8-4. The top diagram shows that
the regulatory variety (Vy), is cut down to variety Ve by the
second branch's variety (7, — not shown in Figure 8-4). As a res-
ult, the 7 index (lower diagram) exhibits a low level of information
and, although progressively it is driven toward the value of -0.4, it
never quite reaches it. The implication of this is that the interde-
pendence between both electorates conduces to a significantly
longer response time.

Systemic interdependence is dispensed and proliferated by the
same channels that link environments together. If a person is
presented with a new career opportunity involving a job transfer,
orchestrating such a process will be prolonged if the transfer also
affects his spouse's employment and their children's education.
Multi-national corporations take a longer time in responding if
their decisions affect and are affected by the decisions of subsidiar-
ies spread all over the world. Banks will experience greater diffi-
culties in retrieving loan interests from a South American country
if their own government bans fruit imports from the said country
and thereby cuts its inflow of foreign currency. This prolongation
of the response time of modern systems because of interdepend-
ence is something they can ill afford in an environment plagued
with closely spaced disturbances.

Multiple Coupled Systems

The afflictions of modern social systems do not stop here. So
far we have only dealt with the interdependence of two systems.
However systemic interdependence often involves more than two
systems. For instance, had we dealt with ten electoral branches
rather than two, their adaptive behaviour would have been determ-
ined by the following set of equations:

O1=ar + (b11)(P11) + (b12)(P12) +...+ (b110)(P110) + X1

O2 =az + (b21)(P21) + (b22)(P22) +...+ (b210)(P210) + X2

O3 =a3z + (b31)(P31) + (b32)(P32) +...+ (b310)(P310) + X3...
O10=a10 *+ (bro1)(P101) + (b102)(P102) +...+ (b1o10)(P1010) + X10
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Figure 8-4: Interdependent Systems

Assume that despite these circumstances, the first electoral
branch regulates the system in the same manner as described in the
previous section. That is, its model (Equation 8.6) ignores the
coupling with other branches and considers all variety stemming
out of this interdependence as being environmental. Figure 8-5
portrays the outcome of a simulation model run by attributing hy-
pothetical values to the parameters in the above equations. The re-
sponse times of the first electoral branch are displayed for different
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T indexes (-0.2, -0.4, -0.6 and -0.8) and for sundry numbers of
branches coupled to the first branch.

Two observations can be made. Firstly, for all levels of informa-
tion mirrored in the 7" index, the response time escalates in an ex-
ponential pattern as more systems are coupled to the first branch.
This exponential pattern becomes sharper as the strength of the
coupling, determined by the size of the coefficients b;; in the
above equations, increases. Secondly, if seven or more systems are
coupled to the first branch, the branch becomes completely un-
stable, no matter what level of information it has. From the fore-
going analysis it may be gathered that the consequences of coup-
ling are quite severe, and that they place modern social systems in
exceedingly perilous predicaments. Interdependence shrinks the
environmental interval while exponentially expanding the response
time. Under such circumstances, we need not be surprised at the
extent of instability that plagues our modern social institutions.

Information Sharing

It is a peculiar incongruity that those who openly advocate free
enterprise display a much more moderate enthusiasm when it
comes to adopting the rules that protect the freedom of business
operations. Microeconomics textbooks (e.g., Mansfield, 1970) in-
struct that in a perfectly competitive setting, information concern-
ing economic and technological aspects of the market will be
freely available to consumers, producers and retailers alike. Yet, as
the prominence of information in society's affairs has become more
apparent, organisations have started to erect barriers around in-
formation that previously was freely shared. A symptom of such
barriers is the newly cultivated idea of strategic information sys-
tems (Wiseman, 1988):

Until now it has been the industry norm for organisations
and individuals to share widely data about information sys-
tems technology and plans, on the grounds that no lasting
competitive advantage would emerge from IT [information
technology] and that collaboration would allow all to reduce
administrative headaches. But managers today should take
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appropriate steps to ensure the confidentiality of strategic
IT plans and thinking. Great care should be taken in choos-
ing the attendees at industry meetings and in determining
what they can talk about and what information they can
share with vendors and competitors. (Cash et al, 1988, p.
143).
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Figure 8-5: Interdependence and Response Time

Human nature has always been predisposed to hoard those
things that become vital for its existence. Yet, hoarding informa-
tion — as the following analysis will establish — may prove to be as
detrimental to those who hoard it as to those who are deprived of
it. Let us return to the two electoral branch systems discussed
earlier, but this time assume that the two branches agree to share
their information. Specifically, they will communicate their de-
cisions and share the models upon which these are made. This will
permit each branch to expand its model to include the funds
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pledged by the other electorate. Equations 8.6 and 8.7 will now be
replaced by the following:

01=235+3.75P1 -2 P2+ 7.5 Xy (8.14)
02=134-0267P1 +4P2+8.1 X2 (8.15)

Changes in pledged funds will have the following effect on voters
in each electorate:

dO1=3.75dP; -2 dP; (8.16)
dO2=-0.267 dP1 + 4 dP2 (8.17)

On solving these equations for dP; and dP2 (see Appendix 2) we
obtain:

dPy =0.277 dO; + 0.138 dO2 (8.18)
dP2 =0.018 dO; + 0.259 dO2 (8.19)

Given that both systems are now sharing information, the manage-
ment of each branch will change their pledged funds as follows:

dPy =-[0.277 (O1 - O1") + 0.138 (02 - 02')] (8.20)
dP> =-[0.018 (O1 - O1') + 0.259 (02 - O2"] (8.21)

That is, the management of each branch will not only compensate
for the changes in votes in its own branch but also for the changes
in votes in the other branch. The 7 index for the first branch can be
determined by calculating the three varieties (V4, V, and V;) from
Equations 8.4, 8.20 and 8.21. The variety regulatory of the first
electoral branch is:

Va=1.5dP1=-1.5[0.277 (O1 - O1') + 0.138 (O2 - O2")]
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=-0.415 (01 -O1") - 0.207 (O2 - O2')

Moreover, the variety generated in the first electorate due to the
change in committed funds in the second electorate is:

Vyu=-0.8dP2=0.8[0.018 (O1 - O1") +0.259 (O2 - O2")]
=0.015 (01 -01") + 0.207 (O2 - O2")
therefore the total variety generated in the first branch is:
Ve=Va+Vy
=-0.415 (01-01") - 0.207 (02-02") + 0.015 (01-01")
+0.207 (02-02")=-0.4 (01 - O1")
The variety of the input is:
Vi=(01-01"
whereby the 7" index may be obtained:
T=Vc/Vij
therefore:
T=-04(01-01"/(01-01)=-04
The constant value of the 7 index (- 0.4), is achieved by compens-
ating the regulatory variety (V) for the variety (V) generated by
the second branch and thus eliminating the information or dis-in-
formation effect of the linkage. This compensation is apparent by

comparing the higher values of V,; and V¢ in Figure 8-6 with those
shown in the top diagram of Figure 8-4.



& Interdependence and Stability 129

Figure 8-7 demonstrates that by sharing information rather than
keeping it from its neighbouring electoral branch, the first branch
has cut down the input variety more rapidly and consequently re-
duced its response time. The same will happen to the second
branch; thus not only do individual systems benefit from informa-
tion sharing, but also the total system — in this case the political
party — that embraces them.
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Figure 8-6: System with Shared Information

Yet, despite the advantages of sharing information, our over-com-
petitive and over-commercialised western society has resisted the
idea of information openness. Even the long held candidness
among scholars has given way to an atmosphere of secrecy and in-
trigue around new discoveries. The recent dealings with nuclear
fusion research have demonstrated this all too well. Furthermore,
therapists have cited again and again absence of communication as
one of the chief causes of family breakdown.

Even within the departmental structure of many organisations,
competitive attitudes and political jealousies have led to the with-
holding of information between units that are supposedly labour-
ing for the success of the same organisation.
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Finally it should be noted that the type of information sharing that
is advocated here is a communication at the decision-making level
and does not involve data about individuals. Nor does it imply the
sharing of operational databases — a widely practised activity these
days that results in the flagrant invasion of a citizen's privacy, and
that proves that the privacy that is protected is only that which be-
longs to those who have economic power.
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Figure 8-7: Shared Information and Response Time



9 The Sovereignty of Systems

The world's stable now. People are happy; they get what
they want, and they never want what they can't get. They're
well off; they're safe; they're never ill; they're not afraid of
death; they're blissfully ignorant of passion and old age;
they're plagued with no mothers or fathers; they've got no
wives, or children, or lovers to feel strongly about; they're
so conditioned that they practically can't help behaving as
they ought to behave. And if anything should go wrong,
there's soma.

Aldous Huxley, Brave New World

Social Manipulation

While the impact of the internal interdependence of systems
upon their response time may be offset through information shar-
ing, there still remains unsolved the problem caused by shorter en-
vironmental interval. Intervals can only be lengthened by reducing
input variety; and given that each system is part of the environ-
ment of another and thus the output variety of one system is part
of the input variety of others, some constraint over the output of
systems is absolutely essential to keep input variety low. The need
to constrain a systems output, that is, to dictate to it what its pur-
pose is, brings with it enormous potential conflict. In fact, much of
the environmental disturbances that surrounds our social systems
arises over conflicts of purposes leading to the toppling of govern-
ments, wars between nations, labour strikes, or businesses closing
their operations.

In circumstances of social and economic disarray, the most ef-
fective method of halting environmental turmoil is to impose on
every system strict constraints without further ado. Such an im-
position is singularly easy when there are guns at the disposal of
leaders, and that is one of the reasons why dictators rise and suc-
ceed at such times. However, given enough time, people's yearning
for freedom will drive them to revolt; consequently dictatorships
are comparatively short lived, something for which we should be
grateful.



132 The Sovereignty of Systems &

A much more subtle scheme is to purloin people's freedom while
having them believe that they still possess it. This is the scheme
adopted by the Controller of Brave New World: he achieved sta-
bility by cleverly making people desire only what they could obtain
and never desire what they could not obtain. What takes place is
described in cybernetic terms in Figure 9-1; two modal objectives
of a system's living purpose — ethical and legal — are shown in the
small crossed circles in the centre of each modality. Both of these
modal objectives are then shifted: the legal, towards the right and
downwards; the ethical, upwards and towards the left. Each shif-
ted objective now incorporates an area that was originally outside
the modal objective, that is, people now desire different things
without realising that their new desire has been imposed upon
them and that it is a violation of their freedom.

' . new modal
ethical modality ®:® objective

- , = new modal

juridical modality = objective

Figure 9-1: Modal Objective Change

The shift of modal objectives and the consequent violation of
human freedom can be concealed by cleverly compensating priva-
tions with excesses that make people believe that they have gained
freedom when they have actually lost it. This operates in the fol-
lowing manner: each source modality, when transduced into an-
other to form a modal objective imposes a legitimate constraint
upon a system that results in additional order. For example, when
order from the ethical modality is transduced into the biological
modality, it results in a constraint and order upon human sexual
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behaviour that sets it apart from the less ordered sexual behaviour
of animals. It is the complete set of these transductions, generating
a modal interlinkage between all modalities, that gives a system its
humane and cultured quality. However, it is possible to set illegit-
imate constraints that are not warranted by any modal transduction
and that lead to oppression; a dictator can, for example, forbid the
right to assembly (legal modality) without any ethical, social, aes-
thetic or pistic objective except that of satisfying his own personal
interest.

It is this stabilising of society, by releasing legitimate constraints

and binding illegitimate ones, that led Huxley to observe that "as
political and economic freedom diminishes, sexual freedom tends
compensatingly to increase" (1946, p.19) libertinage and oppres-
sion walk hand in hand. We can see this Brave New World phe-
nomena all around us: the new ethical objective allows complete
sexual freedom — making it almost indistinguishable from animal
sexuality — but love and commitment, great literature and music,
family and even nobility — all falling within the original set of
modal objectives — are becoming progressively out of bounds.
Economic gluttony — to consume more and more whether we need
it or not — has been legitimised through the ingenious manipulation
of advertising and the media. Education has shifted its purpose
from the cultivation of the whole person to the training of people
for the jobs specified by the business world. Degrees are easier to
obtain these days, but the rigorous exercise of the mind has gone.
Language, art, relations between men and women, have found a
new tolerance, but this tolerance has led our unsuspectingly op-
pressed society to be less disciplined, less humane and less cul-
tured.
This lack of discipline creates a false sense of emancipation in so-
ciety, one that is somewhat upheld by the 19th Century liberal con-
ceptions of freedom such as was espoused by J.S. Mill who spe-
cifically wrote an essay:

... to assert that one very simple principle, as entitled to
govern absolutely the dealings of society with the individual
in the way of compulsion and control, whether the means
used be physical force in the form of legal penalties, or the
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moral coercion of public opinion. That principle is, that the
sole end for which mankind are warranted, individually or
collectively, in interfering with the liberty of action of any of
their number, is self-protection... Over himself, over his
own body and mind, the individual is sovereign. (1969, p.
135).

Mill's definition of liberty ignores the systemic connection upon
which human life unfolds. His principle may hold for Robinson
Crusoe living in solitude on an island, but it cannot work for life
amidst a society. Here life ensues along a multiplicity of ties, with
every human action impressing upon the ethical, social, aesthetic,I
think pistic and other modal expressions of other people. Mill's
liberty ignores the intricacy and significance of these links, and un-
leashes a self-indulgent individualism that clamours for a plethora
of destructive rights: the right to bear arms, the right to burn the
flag, the right of a woman over her own body no matter what hap-
pens to another life within her. Such freedom, excluding any sense
of duty to one's fellow man, is not true freedom: it is an inhumane
libertinage that will eventually ravage any society that embraces it.
It is imperative, therefore, that any definition of systemic freedom
includes a socially responsible constraint. A constraint that bestows
order and does not oppress; one that allows people to discharge
their duties and fulfill their living purposes, but averts socially de-
structive excess. In this we may be helped by Kuyper's (1880) idea
of sphere of sovereignty originated in the Netherlands in the last
century. Kuyper argued that each social institution, be it the family,
the state, the school or business corporation has a sphere within
which it is free to operate and should not be trespassed by other
systems. For example, it is within the sphere of government to
safeguard a child's education, but it is within the sphere of sover-
eignty of the parents — that is, the family — to decide the substance
and orientation of that education. Likewise, while it is within the
sovereignty of business to decide what products to manufacture
and retail, it is the right and the duty of the government to impose
a minimum standard of quality and safety upon the products.

The sphere of sovereignty insures that each type of social sys-
tem is given a scope of action within which it has perfect freedom
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to decide the course of its own affairs. At the same time, it must
respect the sphere of sovereignty of other systems when its own
affairs extend beyond this scope. Nevertheless, there still remains
the problem of drawing the proper boundaries of this sphere of
sovereignty. Should the government only be entitled to ensure that
a child receives an education, or should it also be allowed to im-
pose certain essential moral standards on that education? A satis-
factory settlement of this matter is paramount to society: unless
the purposes of social systems are compatible with each other, so-
ciety becomes unstable and declines, that is, it can no longer cul-
turally live.

Once again, Dooyeweerd's philosophy is invaluable to our in-
quiry: he proposes that the sphere of sovereignty is to be found in
the irreducible meaning or nucleus of each modality introduced in
Chapter 3. Each social system is qualified by one — and sometimes,
but not often, by more than one — of these meaning nuclei that
provide the system with a sphere of sovereignty and a foundation
for its living purpose. For example the family as a system is quali-
fied by love: love is the nucleus of the ethical modality. The sphere
of sovereignty of this system resides, therefore, in the ethical mod-
ality — see Figure 9-2. The ethical order within the sphere is then
transduced — as the arrows indicate — into all other modalities.
This transduction of order is the creative part of metasystemic wis-
dom: it generates a cohesive set of modal objectives whereby each
modality is intertwined with the others in a unified portrayal of
what the system ought to become, that is, its living purpose.

Thus when a man and a woman marry, they should do so be-
cause they love each other, and their love establishes their sphere
of sovereignty in the ethical modality. Yet, they also operate in the
economic modality, for they need an income to sustain themselves,
to bring up and educate their children and meet a host of other fin-
ancial obligations that descend upon a family. Thus the sphere of
sovereignty of this system must be transduced from the ethical to
the economic modality to define a modal (economic) objective;
love is then partly manifested through the satisfaction of the par-
ents and their offsprings' economic needs. However, these eco-
nomic needs should not become the sphere of sovereignty of the
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family, as happens when people marry for money, switching their
sphere from the ethical to the economic modality and making a
business out of marriage. The ethical modality is the only legitim-
ate foundation for the family's living purpose. At the same time,
because the transduction from the sphere of sovereignty to the
other modalities cannot or should not violate the order in the re-
ceiving modalities, these modalities impose a constraint, either de-
terminative or normative, upon the sphere. A young married
couple who start having children before they are able to provide
for their economic sustenance have overstepped their sphere of
sovereignty: the children or someone else will have to pay the pen-

alty for this.
i C)} sphere of sovereignty

juridical modal objectives
aesthetic
economic
social
lingual
biotic

and others...

Figure 9-2: Definition of Modal Objectives in the Family

The family also functions in the pistic modality, reflected by the
fact that in most civilizations marriage starts with a religious cere-
mony. In addition, the family operates in the juridical modality, for
the wedding also entails a marriage contract with legal obligations
for each spouse. Again, the marriage functions in the biological
modality, expressed in the sexual intercourse between spouses.
Here, the sphere of sovereignty is transduced from the ethical
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modality into the biotic modality, making intercourse an expres-
sion of love and differentiating it from the purely biological inter-
course of beasts. In this manner, the sphere of sovereignty in the
ethical modality is transduced into every other modality shaping a
variety of modal objectives that compose the living purpose of the
family. It means that within the scope of love, the family should be
allowed freedom to express this love in each one of the modalities,
and should be furnished with definite rights: the right to earn an in-
come, the right to legal protection, the right to sexual expression,
intimacy and bearing of children, the right to uphold their faith and
so on. This is true freedom rather than libertinage, for it remains
circumscribed to the sphere of love.

This process of determining a system's living purpose from its
sphere of sovereignty applies to any type of social system. The
sphere of a business organisation dwells in the economic modality,
and may be expressed in a broad manner as seeking a fair monet-
ary return for those who have invested their capital and labour re-
sources, by deploying these resources in a manner that minimises
their wastage. This in turn can be transduced into each of the mod-
alities to generate the various modal objectives. The definition of
these modal objectives can be visualised as part of the formulation
of a mission for the organisation. So far, this has not been an easy
task:

[Clorporations often find it difficult to formulate mis-
sions for themselves because they usually lack a societal-
service orientation. Even when they are in the business of
providing service they tend to be self-centred. As a result
they usually think of their mission, if at all, in terms of their
own growth: to be number one, the largest, the most profit-
able, and so on. (Ackoff, 1981, p. 108).

Given the strong utilitarian-positivistic mentality that pervades
modern management, we need not be surprised with this difficulty.
The definition of a sphere of sovereignty for business and its trans-
duction into modal objectives avoids this type of reductionism and
permits the designer to consider the multi-modal life of the organ-
isation. For example, the pistic modal objective may include in its
region the vocational motivation of work. Since the Reformation
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and until recently, work in predominantly Protestant countries was
seen as the response to a divine call to serve one's fellow man. The
ethical modal objective may include such things as a high standard
of service, honest dealings with customers, fair remuneration to
employees, the pursuit of excellence and an ethical advertising
policy. The juridical objective includes trade, labour and environ-
mental protection laws. The aesthetic objective may aim at attract-
ive products and promotional material and graceful buildings — a
true rarity these days. Finally, the biological objective may cover
the natural environment within which the organisation operates
(especially in the case of factories), such as air, forests, lakes, sea
and rivers.

Interdependence of Systems

A peaceful systemic environment is only possible when there
exists a cultural ecology that permits different social systems to
exercise their sphere of sovereignty and yet respect the sphere of
sovereignty of other systems. In turn, this is only possible when
there is an agreement in the systemic environment of what consti-
tutes a cultured humanity, and this requires a consensus defining
the irreducible meaning nuclei of each modality, that is, a con-
sensus as to how each modality is or ought to be ordered. Let us
consider the three social systems illustrated in Figure 9-3: the
church, the family and the state. We have already discussed the
family and its sphere of sovereignty; the church's sphere resides in
the pistic modality, that is, the church, as a social system exists for
the spiritual nourishment of its members and for the propagation
of the faith it embraces. The state's sphere is in the juridical modal-
ity, that is, the state exercises its sovereignty through the process
of legislation.

Figure 9-3 shows each of these systems harmoniously interact-
ing at each modal level (only three modalities are depicted for the
purpose of brevity) a harmony that is attained through the com-
mon modal order upon which these systems operate. If the gov-
ernment legislates about the family, then this legislation will re-
quire transduction into the ethical modality; because the govern-



& The Sovereignty of Systems 139

ment's legislation is constrained by the same ethical order that en-
dows the family with its sphere of sovereignty, there should be no
conflict between these two institutions, for it is the same order that
constrains one system while endowing the other with freedom.
Likewise, the family expresses its love through the juridical modal-
ity by entering into a contract that is, at the same time, the sphere
of sovereignty of the government. There being only one juridical
order, there should again be no dissension. There should be the
same type of harmony between the state and the church. If the
church expresses its faith by entering into legal contracts to erect
buildings, finance missions and so on, this will reside in the same
juridical order of the state. On the other hand, the state will trans-
duce its sphere into the pistic modality, and will thus be con-
strained by it to respect the sphere of sovereignty of the church in
the matters of faith.

The Church The State The Family

psitc g = é7 /= /7
ethica =

juridical

Figure 9-3 Sphere of Sovereignty

This is quite different to the idea of the separation of church
and state held in some Western republics, especially as is practised
in the U.S.A. Here, the separation extends even to the exclusion of
religion from education, where it belongs par excellence, while at
the same it ironically tolerates the rampant economic, social, eth-
ical and psychological abuse of a host of pseudo-religious manipu-
lators. Furthermore, the very idea of separation is in itself incon-
sistent, for many ideals that are embodied in the United States'
constitution are in fact a transduction of religious beliefs. That is,
much of the constitution can only be supported by appealing to the
order in the pistic modalities, though most of those who uphold
such principles are ignorant of the sphere of sovereignty that but-
tresses them.
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Finally, the cultural consensus, as a pre-requisite for environ-
mental peace, highlights a growing problem in Western society. So
far the West has been able to rely upon a consensus inherited from
Christendom for its environmental peace, but as this consensus
progressively crumbles under the two reductionistic forces that are
shaping us — economic mechanisation and social evolutionism — a
greater amount of conflict of purpose is being experienced in the
systemic environment of our institutions leading them to instability.
This is compounded by the strong interdependence — mainly mo-
tivated by a need for energy — that further extends our systemic
environment so as to incorporate nations that radically differ from
the Western perception of modal orders.

Purposeful Social Change

A large section of history is shaped by the struggle between
those who bring change and the reaction of those who scorn it.
Change has a property of irritating people and even shocking
them. Is such irritation and shock always unjustified? If we adopt
an evolutionary approach to social change, admitting to no pur-
pose or destiny to change, but considering change purely as the
product of an accidental positive feedback, then any protest to
change, no matter how unjust and inhuman, is wrongful: any new
social path, being the outcome of chance, is as legitimate as the
other. This is the position adopted by many modern artists. For ex-
ample, John Cage induces randomness into his musical composi-
tion by flipping a coin to decide upon the next note or by arran-
ging for an orchestra to be directed by two independent conduct-
ors so as to introduce chaos into the performance. Jackson Pol-
lock's painting Convergence is also the product of chance: tins of
paints tied to a frame are allowed to randomly drip paint over a
canvas laid horizontally (Schaefter, 1976). Artists such as these of-
ten lament the public's lack of appreciation for their avant garde
music and paintings. The truth is that, apart from a few people that
affect open and progressive minds, most of the audience find their
art meaningless, which is the very idea that these artists try to con-
vey in the first instance!
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This was not the approach to change that one can witness in the
old masters of painting, sculpture, music and literature. For ex-
ample Rembrandt's great contribution to painting was to shift the
emphasis on the canvas from portraiture to the painting of an idea:
in the Anatomy Lesson of Dr. Nicolaes Tulp it is an idea of sci-
ence; in the Night Watch, an idea of action in a call to arms. The
public disapproved of Rembrandt, for their expectation of a por-
trait was thwarted, especially for those who paid him only to have
their face prominently displayed on the canvas. Rembrandt's shift
of emphasis illustrates the very heart of cultural change and devel-
opment: change is brought about by expanding the sphere of sov-
ereignty of the artist and then transducing this expanded sphere
into the modal objectives drawn, in this instance, upon the canvas.
Rembrandt expanded his sphere of art from the painting of por-
traits to the painting of ideas by now including order from modalit-
ies previously excluded, such as the sensitive and analytic. The ex-
panded sphere of sovereignty increased the variety to be trans-
duced and, in turn, the variety in the painting itself, making it more
difficult to appreciate and understand. People resented paying for
things that they could not understand, and therefore rejected the
new art out of ignorance.

However, ignorance can be educated by drawing people's atten-
tion to the modalities from which the new order has been taken,
and once this takes place, appreciation of the changed art is usu-
ally attained. That is why most people do not appreciate classical
music, literature, painting or sculpture, for its extensive modal
variety is not perceived by them. This type of unfavourable reac-
tion to change is utterly different from the rebuft that modern
artists such as Cage and Pollock experience. Change that is
brought about by the expansion of the sphere of sovereignty is a
more complex, yet ordered change, for it reflects the new order of
the modality from where it originates. It is a change that, with
some education, can be known and enjoyed. Conversely the vari-
ety of social evolutionism is not based upon order, but upon its
premeditated denial, and thus the variety generated is chaotic: it
gives no enjoyment or understanding beyond confusing the ob-
server or listener.
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The same principle applies to change in social structures. The
social ecology that we have proposed above is not a static one, but
is in a continuous process of expanding the system's sphere of sov-
ereignty, increasing the variety of our social structures. If this vari-
ety is ordered and not chaotic, then social structures will be in a
process of becoming more humane and cultured. Furthermore,
given that cultural change is inspired mostly by the soft modalities,
and that the order of these modalities is strongly normative, it fol-
lows that there is a norm for cultural change: there is a right
change and a wrong change. If people protest for the right change,
history will eventually condemn them, but if people stand against
the wrong change then history will vindicate them: this is what lies
at the very core of martyrdom. Those who fought for the abolition
of slavery were right because they sought to allow the cultural ex-
pansion of the human sphere of sovereignty of a group of people
who had been oppressed: they opened the door of a cultured hu-
manity to slaves. Conversely those who deny the very possibility
of such a door to the unborn child by advocating abortion, refuse
him the same cultured humanity that was once denied to the slave.

It is possible that at a certain stage the modal objectives be-
come too large for a single social system to attain, whereby the
system's sphere of sovereignty must be split in two or more
spheres of sovereignty and apportioned each to a different system.
This is especially the case when the system's sphere of sovereignty
resides in two or more modalities, that is, the system has a multi-
modal sphere of sovereignty. In the ancient patriarchal arrange-
ment, the tribe was at once a family and a nation with its own law,
its own religious institution and its own economic system. The
head of the tribe was thus simultaneously father, statesmen, priest
and manager (this latter role was often carried out by the mother).
However, as a result of the process of cultural unfolding, whereby
the sphere of sovereignty of the tribal social system unfolded and
its objectives expanded, a split of the sphere of sovereignty ensued
into four new spheres, each operating in a different modality, and
leading to four separate systems. Thus we have the emergence of
the state, the church and the business corporation as separate sys-
tems from the family.
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The setting up of modal objectives may encounter two types of
impediments. Firstly, there may arise some conflict between the
sphere of sovereignty and one of the modal objectives. From an
ethical standpoint, affording employees with job security is a most
commendable intent, but this may not be always in harmony with
the system's sphere of sovereignty; under severely adverse eco-
nomic conditions the organisation may be forced to retrench staff
if it is to remain a living system. Secondly, the existence of a ho-
momorphism rather than an isomorphism between the one modal-
ity and another means that there are some modal objectives which
are in conflict with one another. For example, desirable aesthetic
elements may be entirely impractical when transduced to the phys-
ical requirements of the work environment.

Consequently, a process of objectives adjustment is necessary.
If the first impediment materialises, an ecological examination of
the complete systemic interrelationship will be required, and a
judgment on what constitutes a fair balance between the economic
sphere of sovereignty and the ethical sphere of sovereignty of the
family. The second impediment will require a re-evaluation of the
segments in the modal objectives that conflict with each other; the
solution may be to eliminate the segment or to replace it with an-
other segment.

Yet, while it is possible that some modal conflicts may arise, it
is more likely that a significant degree of harmony will be found
between the modal objectives. For example, the transduction of
the juridical sphere of sovereignty into the economic modality,
such as when a government imposes taxation, may be facilitated by
the concurrent transduction into the ethical modality, for ethics
sustains law abidance; thus it is easier and cheaper for govern-
ments to collect taxes when citizens are ethically motivated to
abide by the law. It is this very modal synergy that makes it pos-
sible to learn through the modality switch that was discussed in
Chapter 6.






10 Epilogue

Again I saw all the oppressions that are practised under
the sun.

And behold, the tears of the oppressed,

and they had no one to comfort them!

On the side of the oppressors there was power,

and there was no one to comfort them.

Ecclesiastes

We have reached that stage of our journey at which, be-
fore taking leave from the reader, I must take stock of the
events that have befallen us on our pilgrimage, review them,
draw some lessons from them and ponder upon the next step
that must now be taken. Our pilgrimage has taken us
through a world that is in a sorry state of affairs, whether we
consider the behavioural patterns of everyday life, or the sta-
ging of the world of business and organised life, or the intel-
lectual life of today's university.

Serious management, organisational and information sys-
tems scholars who, together with other scientists are sup-
posed to dedicate themselves to profound thought, find their
lot particularly frustrating. Their universe of thought has
shrunk to something that resembles a chess board where
their investigations must be directed towards the most effi-
cient movement of managerial pieces according to the estab-
lished rules of the game. These rules, however, cannot be
questioned. Yet, it would seem that the greatest urgency
today lies precisely in the questioning of such rules. In the
management and organisational game, there is a need to
question the rules that define social structure, ethics, inform-
ation, and organisational and human purpose, and which
have been built upon Ultilitarian-positivism. For it is precisely
upon the rules of the game, rather than upon their efficient
observance, that many of the issues that really matter in life
reside; here is found the hinge upon which everything turns,
and from the study of which scholars should not allow them-
selves to be lured away by research money, peer approval,
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reputation or anything else. For these issues desperately call
for attention and demand the intellectual skill with which
scholars have been endowed for the purpose of serving their
fellow man.

While it must be admitted that there is an emerging con-
cern for the momentous issues of humanity, as against a
mere preoccupation with what we shall eat and what we
shall wear, the intellectual efforts that deal with these still re-
main chained to reductionism. This is often revealed through
the remoteness and the vagueness of the idioms that are
chosen to express ideas. There is, as it were, a shyness on
the part of scholars to theoretically call a spade a spade, to
speak openly about love and hate, compassion and indiffer-
ence, forgiveness and rancour, dreams and the brutal
present, good and evil, friendship and enmity as they unfold
in the social context of today. Somehow, all of this has been
couched in a clinical nomenclature that is sometimes shal-
low, sometimes affected but always inadequate to deal with
the very real concerns of humanity. Somehow, a scientific
convention has been established ruling candidness about
these things as either naive or indiscreet.

Dooyeweerd's philosophy — surprisingly, still scarcely
known in the English speaking world — vastly expands our
vocabulary to express these matters by suggesting a variety
of idioms. The multi-modal paradigm envisages the world in
its broadest meaning, encompassing all the aspects that in-
tertwine with each other to present us with a universe of
never ending ordered variety and splendid quality. The
paradigm also gives us a powerful epistemology, capable of
assimilating and conveying to our thoughts the world by
calling a spade a spade without any loss of meaning and yet,
simultaneously, with great precision.

In this we are also indebted to the Hebrew mind. If there
is any sense of humanity, compassion and wholesomeness in
the culture of the West, its source is not Rome, Greece or
the barbarian tribes, but in the Hebrew heritage. Not only is
our social design indebted to the Hebrew world view, but
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also our scientific tradition, a fact that is hardly ever ac-
knowledged by contemporary humanists and scientists alike.
Partly, this is due to the lack of regard that modern thinkers
have for history; a stance for which we are again indebted to
the Greeks:

To the Greeks, we are told, the historical process
was a meaningless flux or cyclic reiteration. Signific-
ance was to be sought not in the world of becoming
but in that of being, not in history but in metaphysics,
mathematics, and theology. Hence Greek historians
wrote of such past action — the Persian or the Pelo-
ponnesian War, or the lives of great men — as have a
unity in themselves, and were seldom curious to trace
from its beginnings the development of a people or a
state. History, in a word, was not for them a story
with a plot. The Hebrews, on the other hand, saw
their whole past as a revelation of the purposes of
Jahweh.

(Lewis, 1964, p. 174)

The absence of an historical perspective, and especially of
a normative order in history, leads to a rather naive view of
social development. For example, social evolutionary theory
overlooks a most notable aspect of humanity: the path of
history often reaches bifurcations such that one bough con-
duces society to progress while the other drives it to regress.
If society marches down the wrong path, then eventually it
will become imperative to turn back to the past and com-
mence once more. Social evolutionary theory assumes a
single path for humanity, with no regressions, no mistakes: it
will not admit that there are organisations that should not
have been instituted, customs that should have not been ac-
quired and theories that should never have been thought.
Such thought, with no allowance for turning back, obliges us
to build upon the foundation of past blunders, perpetuating
and even amplifying them.

In contrast to this, the multi-modal paradigm, by incor-
porating a normative order into the historical modality,
provides a basis for appraising the course of history not only
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against the normative order of the historical modality but
also of other modalities. Upon this appraisal, we can then
build upon, reshape, or demolish and rebuild our inheritance
from the past and thus secure a progress towards a more hu-
mane and cultured humanity.

The definition of a living social system in this book has
not only adopted the Hebrew sense of history, but has also
borrowed its idea of life, by introducing a sharp distinction
between the words life and viability. By life is meant a hu-
man and social existence richly transpiring over the whole
multi-modal spectrum, rather than the narrower idea of mere
survival that is suggested by the term viability. And while we
have borrowed from Beer's Viable System Model, we have
departed from him in two important aspects. Firstly, Beer's
model circumscribes itself to the biological modality of the
brain, and transposes the biological order of the brain to so-
cial systems for the understanding of the latter. Our defini-
tion of a living social system incorporates the biological
modality as a useful idiom to understand social regulation;
but also employs every other modal idiom to illuminate the
full modal richness of such regulation. By not going far
enough, an application of Beer's model to society would re-
strain its unfolding into a fully cultured humanity.

Secondly, Beer approaches purpose from a purely sub-
jective point of view by only being willing to acknowledge
the existence of purpose in the mind of the observer. For
him, purpose, like beauty, resides only in the eyes of the be-
holder. Once such a perilous notion is admitted, there can be
no solid condemnation of suffering, oppression, misery or
any other injustice to man. This is a notion that I have radic-
ally rejected, and have adopted exactly the opposite position;
that is, I have asserted that the true purpose of social sys-
tems is to attain a cultured humanity founded upon the de-
terminative order of all modalities and progressively guided
in time by their normative order.

This purpose is founded upon the presupposition that
there is a pre-established order in the universe, both determ-
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inative and normative, and that this order contains all the in-
formation required by living systems. This information may
be obtained through two main methods of learning: the first
relies upon the transduction of order from one modality to
the other, the second is experimental and relies upon trial
and error. The heuristic method combines these two, by rely-
ing upon a large initial amount of information and then gen-
erating smaller amounts through corrective actions.

In its task of attaining a cultured humanity through being
and becoming, the living social system blends both adapta-
tion with aspiration: it adapts to the uncertainties with which
the surrounding environment threatens its identity, while at
the same time it advances toward the attainment of its as-
pired purpose. In this process systems are not only guided
by information, but sometimes also by dis-information that
can prove to be lethal to the system if not eliminated. This
dis-information is the result of organisational models that
are, as it were, out of tune; they do not accurately reflect the
relationships that exist within the system and between the
system and its environment. Some of this dis-information
generates a negative feedback process that forces the system
to overcompensate for the input variety, while others pro-
duce a positive feedback that impels the system to progress-
ively stray away from its purpose.

To eradicate such dis-information from its models, the
system requires a second level of learning whereby models
can be readjusted — once more — through heuristic learning.
When readjustment is no longer effective, it is necessary for
the system to switch over to models that regulate on a differ-
ent modal level, and that are sometimes expressed in a differ-
ent idiom. This assembly of models comprising a unified and
cohesive whole highlights the immense fountain of informa-
tion, and even more importantly, the fountain of managerial
wisdom that resides in the multi-modal structure of the cos-
mos.

The environment of a system is continually defying it with
the uncertainties of changes: the larger the variety in these
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changes, the longer it takes a system to respond to them.
Fortunately, affairs have been arranged in such a manner that
the variety is more often small than large. This means that
social systems ought to be organised in such a manner that
there is a correspondence between the time that a system
takes to respond to changes and the interval between one
change and the other. This is a most important principle of
organisational design, for as we have seen, it is necessary for
the system's response time to be shorter than the environ-
mental interval to achieve stability.

Nevertheless, if the interval is very short, then the system,
or one particular level of the system, will not be able to re-
spond quickly enough to the input variety. In such circum-
stances, the system should do nothing, for a response would
increase its instability rather than decrease it. Given that
short intervals will occur very often, information filters are
required to avoid inundating the metasystem with informa-
tion about which nothing should be done. These filters
should be installed within the management information sys-
tem to avert the wastage of managerial time by giving their
attention to what in fact constitutes nothing else but mere
noise. Filtering, however, delivers the environmental uncer-
tainties of one system to other dependent systems; if the un-
certainties are small, the effect upon other systems will not
be significant, but if they are large, this may lead to an envir-
onment polluted with uncertainties that are transferred from
one system to another.

Such is the situation that we confront today: an increased
interdependence between environments across national, cul-
tural and political boundaries has delivered us a world so
densely entwined that instabilities in one region are speedily
transferred to almost all other regions of the globe. The ef-
fect of this intertwinement of environments is that for each
level of input variety experienced by the system, the corres-
ponding environmental interval becomes shorter. Shorter in-
tervals mean that systems are not able to respond in time,
consequently the input variety is transferred into other inter-
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connected systems, in turn increasing their response time.
These systems end up constricted between an ever shorter
environmental interval and a longer response time: systemic
life thus becomes impossible.

If we are to preserve systemic sanity, then two changes
must occur in our social systems' policy. Firstly, a spirit of
co-operation must be fomented among systems: this should
include the sharing of regulatory information among them.
Secondly, management must be urged to embrace a multi-
modal environmental responsibility, somewhat resembling
the accountability that is now being advocated with regard
to the natural environment, but extending beyond this to en-
compass the whole cultural, multi-modal ecology of man-
kind. Furthermore, managers should not only be responsible
for the cultural preservation, but also for the cultural unfold-
ing of society that is guided by the normative order of each
modality. This cooperative and responsible attitude in man-
agement will only be attained when there is a multi-modal
understanding of social systems and as much respect for the
normative as there is for the determinative law, that is, when
management seeks after wisdom.

Finally the preceding chapters have also demonstrated
that information and the learning process that generates fit, is
dispersed throughout different systemic levels, that is, social
structure and information systems seem to be inextricably
linked together. In fact, it is impossible to effectively design
one without designing the other, something that is com-
monly neglected in information system analysis and design.
In this regard, the recursive model of organisation — intro-
duced in Chapter Seven — is an effective and yet simple ap-
proach to represent social structure and information and one
that should be more often integrated with information sys-
tems design.

This sums up our investigation about wise information.
What ought one to do in the face of the findings and in the
face of the unwise predicament in which our world finds it-
self? There are three things which appear to me to be essen-
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tial. The first concerns the education, not only of those who
design the information systems upon which the decision
makers rely but also the education of decision makers them-
selves, such as the one given in master of business, public,
engineering, health or other types of administration degrees.
Such programmes of education ought to encompass both the
normative as well as the determinative orders of the world.
The normative is certainly not a very strong ingredient in a
modern university education, except for some brief encoun-
ters in such subjects as business ethics or information ethics.
On the whole, these are most disappointing due to their shal-
lowness. The outcome of our present education system is for
people to know all about how to add and subtract, how to
use spreadsheets and build databases, how to build financial
planning models, but to be most desperately ignorant about
the ethical, aesthetic, social and spiritual aspects of life. Our
educational systems seem to be training what amounts to
technological barbarians.

Secondly, we must develop a new methodology for in-
formation systems analysis and design; one that encompasses
the whole spectrum of multi-modal information and that is
sensitive to the crucial role that managerial wisdom plays in
the fortunes of our lives. For most available methodologies —
such as structured design — have proven inadequate for the
design of standard information systems, so that there is little
hope of their ever being suitable for wise information sys-
tems. Even the word methodology, used in the conventional
sense, seems out of place here, for it brings the very mech-
anical and technological connotations that should be, if not
totally abandoned, at least radically altered.

Thirdly, the person who goes on to become a manager or
one who provides management with the information to make
decisions must be someone who cares about culture and hu-
manity in society. The inroads of positivism into the profes-
sions has legitimised a value-free, detached professionalism.
Consequently, there is an extreme ignorance among those
who practise, support or study management, of the suffering
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of people beyond the world of elegantly panelled and air-
conditioned offices, of first class seats on the airplane, of
conference and banquet rooms in luxurious hotels and com-
fortable three car garage homes in executive suburbia that
form the habitat of those who make decisions — the decisions
that will affect us, our children and their children.

It is said that Marie Antoinette, on hearing that the people
of France were hungry because they had no bread, exclaimed
in a genuinely puzzled manner: "But if the people have no
bread, why don't they eat cakes?" Her life, first in the opu-
lence of the Hofburg and Schonbrun palaces of Vienna, and
later in Versailles had totally isolated her from the suffering
of the oppressed. She did not realise that she was one of the
oppressors, nor did she come out and comfort them.

Much the same today, those whose sights remain con-
strained to the world of business, stock exchanges and im-
port and export markets, have little realisation of the tribula-
tions of the unemployed, the battered, the orphan and the
oppressed. Reading mostly limited to financial newspapers
and business magazines, the links of networks, electronic
mail and facsimile machines has effectively isolated them
from the human tragedy that unfolds not only in the coun-
tries that are called poor, but also in those that are called
rich. Not only have they become indifferent to oppression,
but they themselves unwittingly serve as instruments of op-
pression. This requires a nurturing of that most old fashioned
yet essential ingredient to every profession: a sense of voca-
tion to serve one's fellow man. Without it, they are in their
own way most apt to ask: "Why don't the people eat cakes?"
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Glossary

Adaptation: the complete systemic response to environmental
changes and uncertainty; this includes both the generation and pro-
curement of information and the structural changes included in the
response.

Anastomotic Reticulum: the network of interconnected input and
output channels in the nervous system.

Ashby's Law of Requisite Variety: a law which states that given
a system with an input, an operation and an outcome, the variety
of the operations available to the system must match the variety in
the input if the desired outcome is to be achieved.

Cultured Humanity: a quality attained by a social system when
all its members know, enjoy, express and develop themselves in a
balanced manner in each of these modalities, with no modality
dominating over the others.

Cultural Unfolding: a continuous process of expanding the sys-
tem's sphere of sovereignty and increasing the ordered variety in
each of its modalities.

Cybernetics: the science of communication and control in the an-
imal and the machine.

Datum: a fact transduced from a source modality into one or
more idioms.

Determinative Law (or Order): type of law that always exerts its
own fulfilment; for example: the law of gravity.

Dis-Information: improper information in a regulatory model that
makes the system oscillate (negative dis-information) or progress-

ively stray away from its objective (positive dis-information).

Deutero-Learning: a synonym of double-loop learning.
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Double-Loop Learning: a systemic arrangement that allows a
system to increase the level of information in its models or de-
crease the level of dis-information.

Environmental Learning: the time elapsed between one environ-
mental disturbance and the next one.

Equilibrium: the state in which a system is within its objective.

Error-Controlled Regulation: the process of regulation by which
a system attains its objective by successively correcting the error
that exists between the objective and the actual state of the sys-
tem.

Feedback: the circular flow of information between the opera-
tional system and the metasystem. A negative feedback leads the
system to compensate for the input variety and thus move towards
its objective. A positive feedback leads the system to add variety to
the input variety and thus move away from its objective.

Feedback Cycle: the amount of time that it takes the feedback to
complete a circuit around the system.

Filter: a device within a management information system that de-
cides which information should be passed onto each level of man-
agement and which should be ignored.

Heuristic Learning: a method of learning that starts with a model
that includes, in addition to that which is modelled, a set of in-
structions to obtain further information through trial and error.

Homomorphism: the similarity that exists between the order in
one modality and the order of another one or between one system
and another.
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Information Dissipation: the loss of information in a model due
to a change in the relationship in the environment or within the
system.

Inoperable Information: information that cannot be acted upon
because of a lack of systemic resources.

Information Lag: time elapsed between the occurrence of an
event and management becoming aware of such an event.

Instability: the inability of a system to return to its objective once
it has been disturbed.

Isomorphism: the complete equivalence that supposedly exists
between the order in one modality and the order of another one, or

between one system and another.

Knowledge: a level of information obtained by linking several
data with each other in a coherent manner.

Law-Sphere: a synonym of modality.

Learning Coefficient: a coefficient that determines the magnitude
of a systems response to input variety and hence its 7" index.

Learning Curve: a curvilinear pattern of learning of a system
through time.

Metasystem: a system which generates information and order to
reorganise the operational system and to establish its purpose.

Modal Nucleus: the guiding principle of the order of a modality
or the central point upon which its order converges.

Modal Objective: part of a system's purpose that must be fulfilled
in a particular modality.
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Modal Synergy: harmony that is found among the modal object-
ives due to the homomorphism that exists between modalities.

Modality: an aspect of reality governed by a unique order or set
of laws.

Model: a portion of knowledge set apart for a particular social
purpose.

Noise: a pattern of change of a variable that unfolds no history but
simply oscillates up and down around its mean.

Operational System: the part of the system that does the work.

Order: the law that rules each modality and which makes it pos-
sible to know that modality.

Perfect Information: the level of information in a model that is
capable to match and dissipate all the input variety at once.

Recursion: a type of structure where organisational units are em-
bedded within each other.

Reductionism: an approach to thinking that considers it possible
to fully transduce the order of one or more modalities into the or-
der of another single modality.

Regulatory Variety: the internal variety generated by a system to
dissipate the input variety.

Requisite Variety: the amount of regulatory variety that a system
needs to dispel its input variety and live.

Response Time: the minimum amount of time that a system will
take in reaching a determined output variety given an initial input
variety and a regulatory variety.
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Task Information Index: a measure of information in a model
that expresses the degree to which that model fulfills Ashby's law.

Threshold Variety: the degree of variety that the system can tol-
erate in its output while still being considered in equilibrium.

Transduction: a method of generating information by which an
element in one modality is translated into an element of another or
several other modalities.

Trial and error Learning: a process by which knowledge is accu-
mulated through random experimentation.

Variety: a measure of information and uncertainty that refers to
the number of elements identified in a given modality.

Viable System Model: model of organisation based on cybernet-
ics and developed by Stafford Beer.






Appendices

Appendix 1: Response Time

Given a system with an input variety Vi and a regulatory variety Va
such that,

-1<Va/Vi<0

then the output variety Vo of the system will be:
Vo=Vi+V,

This equation can also be expressed as:
Vo=Vi(l +Va/Vj)

By replacing V, / Vi with Equation 4.3 in the right hand side we
obtain:

Vo=Vi(1+T)

Let it be assumed that the system receives input variety Vi at time
1. Then the output variety at time 1 will be:

Vo1 =Vi(1+T)
This output variety represents the input variety that has not been
dissipated by the end of time 1. If the system continues dissipating

input variety in the next period of time, the output variety in time
2 will be:

Vo2 =Vor (1 +T)=Vi (1 +T)°

and in time 3: Vo3 =Vi (1 + T)3
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and in time n: Von = Vi (1 +T)"

that is: (Von/ Vi) = (1 +T)

by solving this equation for n we obtain:

n = integer part of [(In (Von/ Vi) / In (T + 1)) +.999] (A.1)
Given that this is a discreet system, and n must be an integer, all
fractions are raised to their next integer value.

The above equation may be generalised so as to state the response
time 7R for a system with a feedback cycle F and a threshold vari-

ety V't

tr = F (integer part of [(In (V¢/Vi)/In (1 + T)) + 0.999])
Equation A.1 may also be solved for T:

T=[Von/ Vil - 1

and be generalised so as to state the necessary 7 index for a sys-
tem that has a feedback cycle F, a threshold variety V; and requires
a response time 7g:

T=Vi/ Vi I/F(R)

1
Appendix 2: Solution of Simultaneous Equations

do1 =3.75 dP1 - 2 dP> (A.2)

doz =-0.267 dP; + 4 dP, (A.3)
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Multiply Equation (A.2) by two:
2do1=7.5dP1-4dP>
add to Equation (A.3):
2do1 +do2=7.5dP1-4dP>-0.267 dP; +4 dP>»
and solve for dPy:
7.233 dP1 =2 do1 + do2
dP1=0.277 do1 + 0.138 do2
Replace dP; in Equation (A.2):
do1 =3.75(0.277 do1 + 0.138 doz) - 2 dP2
and solve for dP»:

dP> =0.018 do1 + 0.259 do2
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