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ORGANIZATION AND LIFESTYLE DESIGN

- Characteristics of a nonverbal structural language (¥*)
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Existing patterns of organization, whether hierarchical systems or
associative networks, are proving inadequate in response to societal
problems and as a basis for gualitatively superior lifestyles. This

is particularly apparent in the rising problems of unemployment

and leisure and the obstacle to design initiatives by those most
affected., The problem of producing alternative forms of organization
of activity is complicated by consensus formation in the design

process and its status with respect to those who are supposed to
benefit. (These contextual constraints are explared in Annex A, page 160

A very simple nonverbal structural language can be envisaged as an
aid to organization and lifestyle design by those for whom the design
is intended., It is based on the use of "pieces of stick and string

of similar length and has already been used to develop sophisticated
tensegrity structures familiar to architects. Such structures -~
considered as a binary structural code -- can be used to order and
interrelate non-dualistic complementary functions distinguished as
essential (by the user) to an organization or a lifestyle. (This is
explored in Annex B, page 164)

The language is user-oriented in that it is how the user group interacte
with and interprets the structural elements which is significant for

the viability of the resulting organized whole. It is the instructive
questions raised by the language which lead the users on to improved
designs. It is probable that the language can be used in association
with an understanding of traditional symbol systems. As such it is
also likely to prove of value in non-western cultures (specially with
problems of unemployment) as an aid to the development process. (The
educational and practical considerations are explored in Annex C» pageqg

Since the language is a nonverbal ane, which is understood, to the
extent possible, through manipulation of its elements, the presence

of the remaining pages is really inconsistent with the philosophy
behind the language and with the increasing recognition of the limited
practical value of papers such as this. It is not however acceptable
academic practice in the social sciences to present or demonstrate
3-dimensional models when illustrations are inadequate. The following
annexes are therefore an unsatisfactory compromise.

(¥*) Paper prepared for the Internationale Konferenz Bedingungen des
Lebens in der Zukunft und ihre Folgen fir die Erziehung. (Berlin,
November 1978)
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ANNEX 4 A

CONTEXTUAL CONSTRAINTS

1. Brganization : This paper is concerned with how‘organization (or
order) is envisaged, comprehended or represented (1). With regard
to the themes of this conference, this is particularly relevant to

-~ the organization of human groups and inter-group orga-
nization (2)

- the organization of lifestyles and inter-lifestyle orga-
nization (3)

It is also relevant to the organization of concepts (1, 4) and to
that of whatever elements an individual recognizes as active in

his (or her) own personality integration or fragmentation.These
both have an impact on group and lifestyle organization, and indeed
the significance of isomorphism between all such systems of orde-
ring may be raised (5).

2. Hierarchy vs Network : Due to limitations in the information pro-
cessing capacity of the brain, the most favoured basis for ordering
information is the hierarchy (1, 6). It is ‘these limitations which
allow some to justify their belief in hierarchical ordering as rea-
sonable (7). The hierarchical order clearly predetermines the do-
minance of some elements with respect to others, which in many
current situations is viewed as unacceptable because of the abuses
to which it tends to lead (8) and its fundamental inability to
respond adequately to a turbulent problem environment (5). Such
hierarchical systems of organization have been deliberately rejected
by many in favour of some form of network (9, 10, 11, 12).Associa-
tive networks have become increasingly fashionable, but already
their weaknesses (due to the absence of any ordering principle) are
becoming apparent (13, 14).

3. Ineffectiveness of existing organization : Despite the enthusiasm
of their respective advocates, neither the hierarchical nor the net-
work mode of organization can be said to be making significant im-
pact on the total complex of 2600 "world problems" currently reco-
gnized (5), even if their relative importance is being effectively
adjusted. Nor does either mode appear to have led to the generation
of viable lifestyles characterized by a significant improvement in
the quality of life of the many,rather than of the few (3).

4, Upemployment as_an example : As evidence of this, one may note the
singular failure to respond to the challenge implicit in the rising
pyoblems of unemployment, underemployment, and malemployment,
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whether evident or disquised. It is unnecessary to detail the
corrosive effects that thess have on individuals (particularly
youth) and on society as a whole. The hierarchical mode is fre-
guently under pressure to reduce labour costs. It's acceptable
option of "job creation" is opposed by recognition of the abuses

of the market economy (e.g. increasing the rate of product fai-
lure) and the limits to growth. Under the kinds of pressure fore-
seen, it's options are paid leisurse, creation of jobs by de-auto-
mation or, ultimately, organized work forces (work camps, collec-
tive farms, Arbeitsdienst, etc). The network mode, as an alterna-
tive, has failed to demaonstrate ability to generate significant
enterprise of an ecanomically viable nature, other than in isoclated
instances. The failure rate of western-style communes, and their
subsistence level of operation, is a case in point (even when their
members are all committed to non-Western political ideologies).(*)

5. Limitations of analysis : These problems are analyzed in terms of
lack of jobs and how to employ peoples time "productively". Simul-
taneously some others are preoccupied, to a much lesser extent,
with the increase in leisure time and the problem of how to occupy
people "creatively" - particularly as the working week is reduced.
It may well be asked, given the lack of breakthroughs to date, whe-
ther an analysis based on the dualistic concepts jobs vs leisurs,
(i.e. productive vs unproductive) exhausts the possibilities of
insight. It should be noted that such an approach relects a parti-
cularly simplistic image of the individual during a period when
this is changing (and probably needs to change) rapidly (15). It
is particularly inappropriate during a period when, ironically, there
is considerable pressurs to ensure that jobs are "creative", satis-
fying, and a contribution to the development of the person, uhatever
that is held to mean (16).

6. Redefining the problem : This paper takes the position that it is
useful, if only as a temporary measure, to abandon the categories
of "job" and "leisure” and to search for a new approach (17).
Employment and leisure are both ways of being active, allocating at-
tention, or spending (i.e. "using") time. For want of a better
term, let us consider them as sub-categories of a larger category
called "activity", whatever else this should include (*¥) ., Useful
questions are then :

(2) how can one proceed to subdivide "activity" so as not to impede
emerging awareness of possible new or alternative categories of
activity ?

(b) how can individuals be encouraged to sngage in this process
themselves in order to discover whatever possibilities their
abilities and inclinations enable them to recognize ?

(c) how can this be done so that attributes of "activity" associated
with initiative, imagination, entrepreneurship, innovation,
risk-taking, self-reliance, independence, etc, are not automa-
tically excluded ? (As is the case with conventionally labelled

(*) The hierarchical mode includes cases where a group elects, or is
represented by, a select body or individual (as in large caommunes ).

(**) "Activity" here includes such "inactivity" as "doing Qothing”? ,
thought, sun-bathing, passive resistance, meditation, and "non-action

in the Taoist sense. Just as the conventional concepts of Western
Wgscience" or "time" cannot be validly projected onto other cultures (or,
for that matter, onto all the sub-cultures of any glven society) as
recent studigs demonstrate (18), so one should be cautious about pro-
iectina anv westernized concept of "activity".
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. job~slots and packaged-leisure experiences, which preclude any
creative individual or group response outside an imposed list
of options quite possibly considered as unfulfilling fraom the
start.)

(d) given that a satisfactory variety of categories of activity can
be identified, what non-directive assistance can be provided to
ensure that the balance between them is acceptable (to those
engaged in the process) ?

(e) how can those engaged in the process ensure that this balance
is reflected in some viable pattern of organization which res-
pects the necessary relationships between the different cate-
gories of activity ? (And which avoids the automatic tendency
to fall into the hierarchical trap at one extreme or the net-
work mode, if the trap is avoided).

7. Nature of the problem : The problem may be considered as merely the
structuring of activity, The challenging difficulties lie houever
in

- The tendency to respond in a simplistic manner to the problem,
leading to premature closure on unnecessarily mechanistic options

- The lack of understanding of the variety of activities which
could be activated and of the kinds of functional patterns which
they can form (¥) ’

- Distinguishing activities (or functions) of different and comple-
mentary nature at the same level of abstraction, namely determi-
ning which functions make up a set constituting a viable whole (1).

~ Avoiding static forms of organization by explicitly embodying
three forms of changse

- dynamism in response to the immediate environment (i.e. some
form of functional or activity cycle).

- growth or develgpment in terms of the favoured pattern.
- evolution or development through new patterns successively

selected as favourable.

8. Problem of dialogue : The "technical” problem above is considerably
complicated by the context in which it needs to be faced

- much confusion is created by the difficulty of providing unambi-
guous labels to activities or functions whose nature is 3

-~ essentially pre-verbal or non-verbal or in other ways inti-
mately bound into the psyches of those expected to be
"objective" (1)

~ defined to a large extent by the relationship toc other func-
tions in the selected pattern

- easily distorted by use of some conventional label uwith an
established pattern of connotations

(*) There is widespread incapacity to comprehend structures and pat-
terns (i.e. "structural illiteracy" or "visual illiteracy" ?) (See ref.
1 and 19).
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- conventionally conveyed, to the extent possible, by use of
verbal labels demanding of the user a mastery of a particu-
set of connotations which thus attempt to embody the meaning

associated with the term, namely the problem of "jargans"
(20, 21, 22).

- irrespective of any use of jargon, there is the difficulty
of language and all the ambiguities to which it can give
rise (23).

~ the background, experience and existing pressure of circums-
tances influence

~ the number of functions a person or group is prepared tao
recognize as important

- the level of abstraction which is considered acceptable

- the degree ¢of difference that can be tolerated bestuween
the functions

- the richness of content attributed to the functions.

- difficulties of responding to different preferences for
grouping functions into a whole that is helisved to be viable.

- ensuring a non-directive dialogue with, and between, those
attempting to identify new patterns of organization (24).
But dialogue itself is inadeqguate unless the emerging insights
are anchored in some comprehensible organized pattern.

9. Design : The importance must be stressed of making the design
process accessible to those for whom the organization or life-
style design is ‘intended. Clearly an "international" design is
counterproductive in terms of responding to individual require-
ments. But even a "local'" design is counterproductive unless the
process is made available to those most affected

- To design for a group is to exclude from the design those crea-
tive activities which are associated with the process of design.
It defines the "client" group as being of a type requiring that
such initiatives be taken for them.

- Depriving the group of such responsibilities permits (and even
encourages) them to behave irresponsibly in response to the de-
sign -~ it is not their creation and can therefore always be re-
Jected as an imposition. Its defects can be blamed on "experts",
"authrities" or any suitable "them".

- Furthermore, unless a group is in command of the design process
it is unable to redesign in response to change. Conseguently,
there is always a tendency for it to be a victim of change and
in need of periodic external assistance. It is not in command
of change and consequently perceives itself as a victim of cir-
cumstances. This attitude is in fact widespread.

This paper is not however concerned with the principles of design
in the larger sense. (On this topic see ref. 25). The purpocse of
the preceding paragraphs has been to identify the contextual
constraints on a proposed design tool - namely a new structural
language. This is discussed in the following section.
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LANGUAGE ANNEX 48
1. Basic requirement : The previous section suggests that what is re~

gquired is some kind of design tool which allows a group (or an in-
dividual) to work and learn in terms of its own interpretative
ability. However, built into the use of the tool should be features
which facilitate and guide the user(s) towards viable patterns of
organization - and from them, when appropriate, to even more useful
patterns of organization.

As noted above, the need for general design tools has been explored.
But these tend to be tools for professional "designers" who are
consequently caught up in the dynamics between those that want to
change others, the others they want to change, and the general con-
fusion as to who needs what. These are difficult constrains to
circumvent.

It is however possible to conceive of a simple non-verbal structural
language which can be learnt - to the extent desired - through mani-
pulation of its basic elements

- Being non-verbal it circumvents the difficulties, noted above,
which arise from the use of words in unending culture-bound dis-
cussiaons.

- Being structural, it immediately provides comprehensible blueprints
for organization and indications of what design are practical.

- Being simple, it is accessible to anyonerather than yet another
inaccessible expensive educational gimick whose dissemination is
determined by the vagaries of market forces

Designing a language : How should one set about designing such a
structural language ? And how should the element of paradox implied
by the preceding sentence be met ?

(a) A one-element language : A structural language could be based on
one type of element - for example, with the characteristics of
a stick of a standard size. Structures of many kinds could be
built by linking together the sticks in different patterns. Both
hierarchies and networks can be modelled fairly successfully with
such sticks - as can chemical molecules or small-group communi-
cations (*)

There are disadvantages, however, including :

- such a language is essentially linear and does not favour unfore-
seen patterns with the integrity indicative of a viable organiza-
tion.

- the sticks delineate without performing any functional role which
could provoke further insight (because of this it is usually ir=-
relevint whether they are real sticks, or simply drawn marks on
paper

- such a language is in effect what is already in use in many forms
to describe structures, and it has not led past the obstacles noted
in the previous section.

(*) The reasons,relevant to this argument, for the sterility of the

large amount of experimentation on small group communication nets
are examined, elsewhere (2).
1
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(b) A two-element language : Supposing a 2-element language 1is con-
sidered. Sticks of 2 different colours could be used, for exam-
ple. But this really does not go beyond the previous case, for
the distinction is a superficial one (*)., If the 2 elements are
considered to be so fundamentally distinct, this should be re-
flected in the structural characteristics of the elements them-
selves., Supposing therefore, to complement the stick characte-
ristics, an element having the characteristics of string is
selected,.

Do such distinct types of elements provide a basis for the emer-
gence of new structural patterns ? They do indeed, as is demons-
trated by tenseqrity structures, which are the basis for the
recently invented geodesic dome (26, 27).

Whilst this evidence is encouraging, it also suggests a need for
caution. If this approach has already been explored, why has it
not led to more widespread innovation in organizational patterns ?
The response would appear to be that it was developed by those
primarily (if not solely) interested in design as applied to the
architecture of buildings. And yet the analysis can be genera-
lized to organization in general (28, 2). The reason why it is
difficult to construct a 3-element language, in the above sense,
is discussed elsswhere (1, 29).

(c) A problem of interpretation : Taking the. question further poses
an intriguing problem of distinctions and their interpretation.
For what is effectively called for is a language based on the
most fundamental functional distinction the user is capable of
making. And to assist the user, some physical slements are
required onto which he (or she) can project the distinction in
the expectation of an appropriate degree of supportive reinforce-
ment.,

In the architectural case the functional distinction is adeguately
contained by the verbal labels of compression element (stick) and
tension element (string), and many tensegrity structures can
consequently be modelled on this basis without confusion (27). But
architectural structures (or physical structures found in nature)
constitute a limit condition of organization in which the varie-
ties of "activity" are indeed well-reflected in the tension-com-
pression dichotomy. In types of organization with a greater
variety of "activities" or "functions" (namely those relating to
organization of human society) :

~ the fundamental distinction is richer in connotations than in
the physical case, and indeed Fuller conveys some of this rich-
ness in his own attempt at generalization (ref. 26, p. 359).

- the fundamental distinction is more susceptible to being made
or interpreted in a variety of ways, depending on the percep-
tiveness and perspective of the user (1)

- the clarification of the nature and relationship of less funda-
mental distinections is of considerable importance to the emer-
gence of viable patterns of organization.

(*) Such superficial distinctions are frequently used to increase
the power of what is effectively a one-element language, but in
doing so they only obscure any possible convergence on new struc-
tural patterns of any significance. (see ref. 40)

1
'
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Clearly a certain amount of confusion enters whilst saome of this
is undoubtedly (and necessarily) due to my own difficulties of com-
prehension and explanation (¥), it is also due to :

- the interpretative freedom necessary to reflect the reality of
the situation and the variety of user perspectives,

- the creative confusion necessary to the innovative process itself,.
The language must serve as a patterning device tgfocus and clarify

interpretative confusion wherever possible.

Illustrative analogies : The nature of the proposed language can be
clarified by considering the degree of analogy to the following

(a) To the binary code : This is the conventional code basic to
digital computer operations (*¥). 1In such operations, the guan-
titative value is indicated by the presence (or absence) of
digits progressively allocated to positions in an ordered linear
séquence. This is based on the unambiguous logical distinction:
yes/no, on/off, etc. (***). 1In a structural analogue, where
gualitative values are to be distinguished, these can be envi-
saged as oriented structural elements progressively allocated
to positions in an ordered space. In the first case a 2-valued
condition can be used to convey information on a larger number
of guantitative distinctions, whereas in the second it is used
for a more complex pattern of functional distinctions, Where the
interrelationships betuween the elements is explicit as part of
the structural pattern.

(b) To atomic stability : The stability of an atom (one of the most
basic units of structure) can be viewed as resulting from an
equilibrium betweesn its positive and negative constituents.
Irrespective of the number of such constituents (****), if there
is an excess of the one or the other, the stability of the iso-
topes diminishes to the point at which they cannot exist, even
briefly, Construction of the tensegrity structures mentioned
above exhibits similar caonstraints. If there are too many
compression elements (sticks), structures collapse. If there are
too many tension elements (strings), they cannot be brought into
tension to create a viable structure. A balance between them is
necessary (although not necessarily one-to-one). Again, depen-
ding on the number of elements, there are discontinuities at
which no stable pattern can be created (****x*),

(*) On the assumption that this whole argument is valid,

(**) Note that the one-element predecessor to this is the simple one-
to~one scratch mark system used in primitive counting.

(#*%) It is interesting to note efforts to move to alternative and
richer interpretations (29, 30)

(**%%) pAlthough beyond those stable enough to occur in nature there
are however discontinuities (stability gaps) and then "islands of
stability" associated with certain very heavy elements.

(***%¥%) Tt would be useful to create a structural equivalent to the
various isotope charts (e.g. Chart of the Nuclides, Washington DC,
US Atomic Energy Commission, Division of Isotope Development, 1970).
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(c) To the .bin.ary hexagram code : A number of authors have remar-
ked on the binary coding associated with the I Ching (The Book
of Changes),which is a traditional Chinese effort to codif y the
complete range of gqualitative changes (21, 31, 33, 34). As
noted earlier (21), the connotative richness associated with the
fundamental distinction (Yin-Yang) is explicit, although noto-
riously elusive in accordance with the level comprehensiveness
and understanding which the system purports to reflect. But
aside from the six-line hexagrams into which the binary coding
is embodied, the system does not develop structures. Compres-
sion and tension elements can however be used in an attempt to
explore the structural analogues to the system. These cannot
be discussed here because of the variety of issues which they
raise (¥).

Whilst these three analogies clearly have common features, it is
worth noting that the first is purely guantitative and logical, the
second is associated with gualitative and structural distinctions
(the properties of the atoms), and the third is an integrated phi-
losophical system of great precision from ocreviewpoint and of enig-
matic, poetic confusion from another. The system itself both nur-
tures and explains such a mradox and one is reminded of the mathemati-
cal elegance in fundamental physics associated with Heisenberg's
uncertainty principle as embodied in Bohr's principle of complemen-
tarity (36, 37). This has been extended to the human and social
sciences (38).

The proposed language is effectively a device to explore non-dualistic
complementarity in patterns of functions, namely, when the comple-
mentarity may be more than simply dual (e.g. where 5 functions are
mutually complementary) as in the case between the functions or acti-
vities essential to an organization or a lifestyle. It uses a dua-
listic system, as in the three analogies above, to transCend the
constraints of dualism, This "transcendence'", discussed elsewhere
(1, 2), is best comprehended through a language based upon the
J-dimensional tensegrity structures introduced by Fuller (*). An
inter®8ting feature of such a language is that it reflects an inte-
gration of recent thinking concerning the left brain orientation to
deductive thinking (hierarchies) and the right braln orientation to
associative, geometric thinking(networks).

Elaboration of the language : The reason why it is unnecessary to
discuss the further elaboration of the language is explored in the
next section.

(*) for example, the hexagram can be coded onto a tetrahedron, the
form fundamental to Fuller's approach to tensegrity (26) and the
trigram onto a triangle. But these are not structurally stable
in the conventional sense. One may suspect that "stability" at
this level is dynamic and similar to that associated with Kekulé's
interpretation of the benzene molecule. (For a justification of

. such explorations, see ref. 35)
(W) Intuitively there is a special elegance, indicative of validity,

in using the dualistic constraints as a means of transcending or
circumventing the limitations which they impose.
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EDUCATIONAL AND PRACTICAL USE

1.

Limitations to date : As mentioned above, the two complementary

structural elements enable a wide variety of structures to be ela-
borated, Some of these are stable in 2-dimensions, others in 3-di-
mensions. If they are simply considered as structures, they are
merely of interest to some architects and those with an appreciation
for the aesthetics of form. That is their current status and as
such they are of no interest to the design of alternative social
structures. Fuller has not taken their use any further, nor have
his followers (39).

Interpretation support : If the elements and the resulting struc-

tures are treated as features of a language, and the focus is on
interpreting the significance which can be associated with the pat-

terns possible within the language, then they could be highly si-

gnificant to the design of alternative social structures. But here
we meet the paradox. For the language is essentially a non-verbal
one., The value of any particular verbal explanation is limited to
those with the same background as the person providing the explana-
tion, It is the discovery process whereby an explanation is elabo-
rated by the user which is of importance.

There is a parallel with the well-known Cuisenaire coloured rods used
in mathematics education (40). But in what is proposed here, as no-
ted earlier, the elements are structurally different and not simply
distinguished by superficial variations in rod colour and size. And
indeed it is such superficial distinetions which render the Cuise-
naire rods useful for exploring quantitative, logico-mathematical
relations but useless for understanding structures. But the disco-
very process, however, how the rods are used, resembles that for the
proposed languagse.

Instructive questions ¢ It is a language which provokes or elicits

interesting questions. There is not necessarily an absolute best

answer to those guestions

- the acceptable answer may well depend on the amount of learning
undergone by the user group through the discovery process. "Accep-
table" here means understandable and valuable to the group for
itself - something it can uss.

-~ the experisesnce, background, and creative interest of the user group
may later lead them on to better answers which will enable them
to design better structures.

~ the language is such that it is the most basic elements (e.g. thse
stick and string and the simplest structures) which constantly call
for reinterpretation (¥)

- an answer can of course always be provided by an outside "expert",
if creative ambiguity is intolerable and the possibility of pre-
mature closure (obscuring further insight) is acceptable. This is
likely to be counterproductive and the answer will most probably
be perceived as unsatisfactory.

(*) For example, I am personally indebted to Catherine Mozer for
pointing out that the sticks should really be thought Of as expan-
ding forces (e.g. pushing springs) and the strings as contracting
forces (e.g. Pulling springs) in agreement with Fullef. I am indeb-
ted to Tatjana Qlobokar for pointing out that the orientation of the
sticks in a structure is important thinking about movement of energy
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But even if there is no absolute best answer, the user group can

at any time work out its own best ansuwuer - the one most meaningful
to it at the moment. And this is the significance of the language,
it is an interpretative support which assists consensus formation,
avoiding some of the traps of purely verbal discussion., It stabi-
lizes any consensus which depends more upon visual reinforcement
concerning the nature of a balanced pattern of structural relation-
ships, than upon verbal reinforcement concerning isolated factors
connected solely by a linear argument (*). The kinds of structure
which can be produced encourage: better (i.e. more instructive)
questions to be asked with a view to designing a better structure.
!lsers have full control of the design process (**).

Hopefully the above remarks explain why detailed verbal explanation
of the language tends quickly to become counterproductive and more
and more an expression of the person providing the explanation. The
stress must be placed on the language as employed by a user group
wishing to clarify its own thinking.

Language in use

(a) Construction : the language elements are very simple (sticks,
strings). The only explicit rule (if it is that) is that the
elements should be connected end-to-end by flexible links (*%*),
All other rules are implicit in the ways it is possible to ma-
nipulate the eslements and the kinds of structures it is possible
to produce.

(b) Distinctions : Construction is however only a guide to the con-
sequences of making certain distinctions (***%), Users make
distinctions according to their experience and creative insight.
For example, a group of users might ask themselves how many
functions or activities were basic to the organization thay
wished to create. The problem for them is :

- how to distinguish between complementary functions at the same
level of abstracticn

- how to comprehend the intenmelationships necessary for them to
constitute a viable whole

- how to distinguish functions at a different level of abstraction.

{(#*) Why are organization charts increasingly inadeguate and why were
charts used in the first place by bureaucracies ?

{#%) It would seem that a language of this kind responds to the poli-
Lical issues raised by the design of alternative social structures.

(##%) Fuller stresses this point, since rigid joints imply a third
gtructural element - a connector.

(#%%%) For an insightful discussion of the relationship between
the observer and the distinction, see ref. 41. Unfortunately this
uses a pouwerful notation which is only comprehensible to the ini-
tiated.
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-~ how to comprehend the relationships between functions at dif-
ferent levels of abstraction

- how to envisage the various forms of change, discussed earlier,
to avoid creating a static organization unable to develop.

Similar distinctions could be made with respect to persaonal or
inter-personal lifestyle organization.

(¢) Interpretation : As users make distinctions they can allow a
particular structural element (e.g. a stick) to represent a
function that has been distinguished. 1If six functions are
distinguished in this way, they can then explore what inter-
relationships are necessary in order for the result to consti-
tute a viable whole. The structures they produce will provoke
instructive questions which may encgurage them to explore alter-
natives.

Such guestions might be concerned with the meaning they are able
to associate with the : basic structural elements (what is a
function ?) ; their orientation within the structure ; structu-
ral features (delineated areas, great circles) ; integrity of the
structure (symmetry elements) ; dynamic stability ; etc. An
example of answers to such questions is given elsewhere (2).

In this way users come to a collective in-depth understanding

of the structure and dynamics of the whole they are able to bring
into being in the light of their own insight and experience,

This is very important for it is the inter-subjective reality they
are able to share in this way which governs the viability of the
organization (until their experience encourages them to redesign
it). It is this shared understanding of the whole which legi-
timates, for them, the pattern of functions and interrelation-
ships which they need to activate and maintain.

(d) Carrectness and expertise : The guestion now is whether a user
group is "correct" in the functions it chooses to distinguish.
It is the position of this paper that it is more important that
a user group acts in terms of what it believes to be correct.
It is the shared belief structure itself which will guarantee,
to a considerable degree, the viability of the whole as opposed
to the vulnerability of an expertly designed organization whose
functional pattern its animators neither appreciate nor compre-
hend.

A user group may of course accept guidance from experts or books
as it engages in the discovery/design/innovation process. But
again it is more important that the group feels the "rightness"
of such input than that it be correct according to some exter-
nally conceived "objective" criterion.

Further work possible : There is a multitude of texts concerning the

"functions" required for an operating organization (for example,
ref. 42). But these usually imply a commitment to some conventional
mode of operation and "jobs" : profit-making, non-profit-making, etc.
They do not re-examine at a more fundamental level the kinds of func-
tions 1t may be appropriate to distinguish if these are to incorpo-
rate, or blend in, those associated with "leisure'". The problem is
to recapture the level of awareness prior to the job-leisure split in
order to be free to explore the possibility of hybrid organizations
outside any conventional mode (see for example, ref. 43).
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Faced with the guestion of alternative ways of ordering a functional
whole, one is confronted with the implications of the many patterns
of order embedded in the traditions of different cultures. It is

not recognized, when advcocating or imposing the use of particular
sets of functions, that in traditional societies these effectively
constitute substitutes fOr gods or essences believed to begoverning
those same functions., Each culture has elaborated the relationships
which it believes obtain between such entities. It is not improbable
that useful insights can be obtained by exploring such symbol systems
in order to enrichen understanding of alternative patterns of order

(1),

Such explorations are not necessary to the use of the structural
language as envisaged. They may however catalyze deeper understan-
ding, and they may make it easier to introduce the language in such
cultures to enable people to elaborate new types of organization
natural to them. As such the language could prove sign ificant to
the whole development process.



172. ANNEX 4

REFERENCES AND NOTES (Where no author is indicated, the item
was prepared by the writer),

Representation, comprehension and communication of sets ; the role
of number. International Classification, 5, 1978, 3 and 4.

From systems-versus-networks to tensegrity organization. JTransna-
tional Associaticns, 30, 1978, 5, pp. 258-265.

Lifestyle interdependence, context and design. (Paper presented to
the European Workshop on Lifestyles and Social Change, organized
by the Association Internationale Futurible, ArC-et-Senans, Sep-
tember 1977).

Viable need patterns and their identification through constraints
on representation in 3-dimensions. (In : Proceedings of a workshop
on human needs, Berlin, May 1978. Internationales Institut fir
Unwelt und Gesellschaft, 1979).

Yearbook of World Problems and Human Potential, Brussels, Union of
International Asscciations and Mankind 2000, 1976, 1136 pages.

Unfortunately there is a marked tendency to reflect this hierarchi-
cal preference in the design of information systems. Consequently,
such systems fail te respond to the basic difficulty of how to im-
prove the relevance to the problem complex of the guestions asked
by those in the policy-making process. See : Mapping possibilities
in response to information needs of science policy-making for deve-
lopment (Paper presented to the 6th Congress of the World Future
Studies Federation, Cairo, September 1978).

"The organization of any complex physical object is hierarchical.
It is true that, if we wish, we may dismiss this observation as an
hallucination caused by the way the human brain, being disposed to
see in terms of articulations and hierarchies, perceives the uworld.
On the whole, though, there are good reasons to believe in the
hierarchical subdivision of the world as an objective feature of
reality". Christopher Alexander. Notes on the Synthesis of Form.
Harvard University Press, 1964, p. 129.

Many manifestations of this have been examined by Johan Galtung,
Essays in Peace Research. Copenhagen, Christian Ejlers, 1976,

3 vols. (Hierarchical ordering in associated with structural vio-
lence of which Galtung says : "Basically, what seems to be behind
it is a pattern of human interaction, of social order that is so
prevalent, so all-pervasive that is seems to be present as an
archetype at all timer and all points in space. The moment one
believes a more egalitarian structure has been created, the same
social order seems to come in by the back door. It seems to survive
very well the changes from a slave scciety, via a feudal and capi-
talist order, towards a socialist society").

The network alternative. Transnational Associations, 29, 1977, 9,
pp. 352-359,
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International organization netwaorks ; a complementary perspective.
In : Paul Taylor and A J R Groom (Eds) International Organizations
a conceptual approach. London, Frances Pinter, 1977, pp. 381-413.

Organizational systemS versus network organization. Transnatiognal
Associations, 29, 1977, 9, pp. 360-364 (Part 1) ; 1977, 11, pp. 479-
484 (Part 2) (Edited transcript of a round table discussion on the
distinction between "system" and "network". Montreal, 1976).

David Horton Smith., Inter-organizational networking. Transnational
Associations, 30, 1978, 10, pp. 429-434.

Tensed networks ; balancing and focusing network dynamics in res-
ponse to networking diseases. Transnational Associations, 30, 1978,
11 (Paper presented to the meeting of the Goals, Processes and In-
dicators of Development project of the UN University, Geneva, Octo-
ber 1978).

Networking diseases. Jransnational Associations, 30, 1978, 11.

Center for the Study of Social Policy., Changing Images of Man.
Menlo Park, Stanford Research Institute, 1974, 319 p.

see ¢ Loncepts of human development and potential. Section H of
Yearbook of World Problems and Human Potential (ref. 5).

The creative value of escaping from sterile categories has been
strongly advocated by Edward de Bono in a series of books : The Use
of Lateral Thinking (London, 1967) ; The Mechanism of Mind (London,
1969) ; Lateral Thinking - 2 textbook of creativity (London, 1970) ;
PO - beyond yes and no (London, 1972).

UNESCO : La Science et la Diversité des Cultures (Paris, 1974) ;
Cultures and Time (Paris, 1976) ; Time and the Philosophics (Paris,
1977) ; Time and the Sciences (Paris, 1979 ?)

Rudolf Arnheim. Visual Thinking. London, Fabeo, 1970.

The richness and variety of the connotations of "duality", for
axample, may be seen in : June Singer. Androgyny. New Yprk, Double-
day, 1976. ‘

The difficulties of labelling and comprehending fundamental change
processes are illustrated by the categories in the traditional
Taoist text : I Ching (The Book of Changes). London, Princeton
University Press, 1967 (Presented by Richard Wilhelm with commen-
tary by C G Jungs.

On the problem of specialized jargons, see : G. Sartori, F.W. Riggs
and H. Teune. Tower of Babel ; on the definition and analysis of
concepts in the social sciences. University of Pittsburgh, 1975
{Interational Studies Association, Occasional Paper n® 6 ; arising
from the work of the Committee on Conceptual and Terminological
Analysis, now collaborating with Unesco through the latter's Inter-
concept programme).
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Les problémes du langage dans la société internationale. Bruxelles,
Union des Associations Internationales, 1974 (Compte-rendu d'un col-
loque).

The importance of dialogues is currently being explored by the Goals,
Processes and Indicators of Development project of the UN University.
See, for example : Johan Galtung. On dialogue as a method ; some
very preliminary notes (Project paper, Geneva, 1978).

J. Christopher Jones. Design Methods. Wiley, 1970.

R. Buckminster Fuller. Synergetics ; explorations in the geometry
of thinking. New York, Macmillan, 1975 (Tensegrity : pp. 372-432)

Anthony Pugh. An Introduction to Tensegrity. Los Angeles, Univer-
sity of California Press, 1976.

A lesson in organization from building design. Transnational Asso-

ciations, 30, 1978, 5, pp . 248-257.

Xavier Sallantin. L'épistémologie arithmétique (communication aux
Séminaires internatiocnaux d'épistémologie de 1'Abbaye de Sénanque,
Septembre 1976). In which a 3-valued logic in proposed.

Kinhide Muskakoji. Scientific revolutions and inter-paradigmatic
dialogues. (Paper presented to the GPID meeting of the UN University,
Geneva, Octobre 1978). 1In which a 4-valued logic is proposed.

J. Needhem. The system of the Book of Changes. In : Science and
Civilisation in China ; the fundamental ideas aof Chinese science,
Cambridge, University Press, 1956, vol. 2.

F van der Blij., Combinatorial aspects of the hexagrams in the
Chinese Book of Changes. Scripta Mathematica, 28, 1, May 1967, pp 37-
49

M Gardner. The combinatorial basis of the I Ching. Scientific

American, January 1974, pp 108-113

Johan Galtung. Structural analysis and chemical molecules. In:
Methodology and Ideology. Copenhagen, Christian Ejlers, 1977, pp
160-189

Gerald Holton. The roots of complementarity. Daedalus (American
Association for the Advancement of Science) Fall 1970, pp 1015-1055

T R Blackburn., Sensuous-intellectual complementarity. Science, 172,
4 June 1971, pp 1003-1007 (on countercultural epistemology and its
value to the science of complex systems)

Niels Bohr. Atomic Physics and Human Lnowledge. New York, Wiley,
1958, pp 67-82

A possible exception is Keith Critchlow: Order in Space; a design
source book (London, Thames and Hudson, 1969); and Islamic Patterns;
an analytical and cosmological approach (London, Thames and Hudson,
1976); or Keith Albarn et al. The Language of Pattern (London, Thames
and Hudson, 1974). But these are almost exclusively concerned with
two-dimensiomal, patterns and not structures.
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C Gattegno and G Cuisenaire. Numbers in Colour. London, 1954,
G Spencer Brown, Laws of Form. London, George Allen and Unwin, 1969.
George A Steiner. Top Management Planning. New York, Macmillan, 1969.

firganizational hybrids ; transnational network of research and servi-
ce communities. Transnational Associations, 29, 1977, 7-8, pp.306-311.

pdditional items far inclusion in second draft.

/ikﬁ

With regard to the participatory nature of the design process and the

concept of self-planning, see books by Yona Friedman

~ architectural selfplanning : How to design my home

- social self-planning : How to live among others without being a chief
and without being a slave (J.J. Pauvert, 1974)

- urban self-planning : Your town belongs to you (Council of Europe,
1974)

- environmental self-planning (UN Environment Programme , 1976).

With regard to the relevance of complementarity to a design process de-
pendent on consensus formation concerning human needs : "Far from res-
tricting our efforts to put questions to nature in the form of experi-
ments, the notion of complementarity simply characterizes the ansuer

we can receive by such inquiry, whenever the ‘integraction betwsen the
mgasuring instruments and the objects forms an integral part of the
phenomenal (Niels Bohr, in Essays, 1958-1962, on Atomic Physics and
Human Knowledge. New York, Wiley, 1963).

With regard to the need for a structural vocabulary : Johan Galtung.
Structural analysis : vocabulary, graphs and structures as indicators.
University of Oslo, World Indicators Program N° 12 (Papers n® 39)
A.J.N. Judge. Network-related concepts ; a vocabulary adapted to so-
cial complexity and social process. In : Les problémes du langage dans
la société internationale. (Bruxelles, Union des Associations Interna-
tionales, 1975, pp. 218-221).

With regard to the complementarity between hierarchies and networks in
any social structure : A.J.N. Judge. System/Network complementarity.
Transnational Associations, 29, 1977, 9, pp. 365-368.

As an example of the complementarity between hierarchies and networks,
a recent study of development of Polaris using a hierarchically con-
trolled management technique (PERT) shows that the real management was
carried out in an intensely personal fashion, through small, informal
meetings and frequent telephone calls. Th ough PERT was "as effecti-
ve technically as rain dancing, it was nevertheless, guite effective
politically" (p.246). The chief utility of the system was not control
of the organization, but the appearance of formal rationality which
could be presented to outside agencies. (H.M. Sapolsky. The Polaris
System Development ; bureaucratic and programmatic success in govern-
ment. Cambridge, Harvard University Press, 1972).

With regard to tensegrity structures as reflecting the complementarity
between hierarchical systems and networks, see ref. 2.
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With regard to the user's need to find ways of decomposing and orde-
ring a whole : "The fundamental finding of this study is that struc-
ture looms as the dominant factor in the ordering GIS (Generalized
Information System). It seems to be quite evident that oneness stands
out as the origin of the structure from whence feasible patterns can
emerge as rigidly hierarchical, associative, or sequential. Of these
the hierarchical patterns appear to have lasting qualities while asso-
ciative and sequential features may confer richness and flexibility.
Like the patterns, themselves, the human contact with the GIS (Genera-
lized Information System) begins with a oneness. Thus, whether nego-
tiating a computer or a sociological system the human conceives pat-
terns from his singular frame of reference and must see and interpret
the learned pattern from this state of oneness. Language and other
standard ordered patterns tend somewhat to alleviate the plausible
dilemma of a human having to interpret for himself from oneness to
many independent patterns. Better intellectual and socio-political
ordering of the GIS (Generalized Information System) can alleviate

his dilemma further".

(J.H. Kelley. Entropy of Knowledge. Philosophy of Science, 36, 2,
June 1969, p. 195).

With regard to the way the conventional graphical representation of
organization structure in two-dimensional trees constrains the numbers
and kinds of alternative designs that are normally considered, see
Russell Ackoff. A multidimensional organizational structure. In :
The Art of Problem Solving. Wiley, 1978, pp. 141-156.

With regard to the history of the binary system (linking the i Ching

on which Leibniz worked and whose system influenced Wiener, who applied
it to computers), see : Jean Gebser, Zur 5000 j#hrigen Geschichte des
Bindren Zahlensystemes : Fu Hi - G W Leibniz - Norbert Wiener. Min-
chen, Belser, 1968.

With regard to the striking parallels between the I Ching and the ge-
netic code, see Martin Schinberger. Verborgener Schlissel zum Leben j
Weltformel I-Ging im genetischen Code. Frankfurt, Fischer, 1977.

Also : frank Fiedler. Die Wende ; ansatz einer genetisch anthropologie
nach dem system des I Ching. Berlin, Werner Kristkeitz, 1976. Also,
emphasizing the bridge between Eastern and Western modes of thought :
Marie Louise von Franz. Number and Time. :

With regard to the significance of the aesthetic element in the pat-
terns which emerge from use of this structural language. Russell
Ackoff (The Art of Problem Solving. Wiley, 1978) notes : "Thus, to
make problem solving creative (inspiring) and fun (recreative) is to
put art into it. To do so is to reunite work, play, and learning and
therefore to reunify man, at least in his problem-solving activities".
(p.17). And man "must always be able to generate visions of a more
desirable state than the one he is in .... it is the function of art
to provide such visions and to inspire us to their pursuit : to create
the creator of visions of the better and to give this creature the
courage to pursue his visions no matter what short-run sacrifices are
required. Inspiration and aspiration go hand in hand. Beauty is that
property of the works and workings of man and Nature that stimulates
new aspirations and commitments to their prsuit. No wonder we say of
a solution to a problem that inspires us, "it is beautiful" (p.16).





