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reconciling simplicity and complexity at higher levels without 
contradiction, hut fails to develop an organic logic, a logic of 
organization of wholes and parts. Although explaining hierarchy 
and ’hypercycles’. he neglects his previous concern for holons, 
which some emergentists regard as ‘agencies energizing higher 
emergent levels’. (See my ‘Holons : Three Conceptions’, Syst. 
RES 1 (1984). p 149 ) Previously he explicitly dcnics emergence 
of genuine novelty: here, although recognizing the need for 
genuine novelty and hoR i t  is made possible through systemic 
‘dcviations’. he fails to explain how genuine novelty actually 
occurs. Exposition of his grand synthesis would be enriched 

by recognizing the dialectical nature of interacting processes, 
not merely interlevel but multilcvel causation. and the inter- 
dependence of cooperating processes emerging both upward (to 
higher levels) and downward (to lower levels) at the same time. 
(See my Polurrry, Dialecrrc, and OrganrcitjJ, Ch. 17.) 
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The Phenomenon of Science, by Valentin F. Turchin, Columbia University Press, New York, 1977, 348 pp. 
and 

The Inertia of Fear and the Scientific Worldview, by Valentin F. Turchin, Columbia University Press, New York, 1981, 300 pp. 

VALENTIN TURCHIN. a mathematician, philosopher, and cyber- 
netician, was for years one of the Soviet Union’s leading com- 
puter and information scientists. His first work, The Inertia of 
Fear and the Scienri$c Worldview (IOF), a treatise on Soviet 
society, was first published in 1968 in the underground Soviet 
samizdat press. In his second work, The Phenomenon of Science 
(POS), Turehin attempts to express a unified meta-theory of 
cosmic evolution in cybernetic terms. POS was never published 
in the Soviet Union, but was first published in English in 1977. 
A revised version of IOF, including an expanded cybernetic 
social theory, was published in English in 1981. 

Turchin holds degrees in physical and mathematical sciences, 
and has published over 65 articles on computer science and 
social cybernetics. In the 1960s Turchin entered a period of 
activism, during which he defended Andrei Sakharov and 
headed the Moscow chapter of Amnesty International. He was 
persecuted for these activities, blacklisted, and removed from 
his position at  the Institute for the Design of Automated Con- 
struction Systems. In 1977 he emigrated to the United States, 
where he currently resides in New York City and teaches at the 
City University of New York. 

POS is a cybernetic mda-theory of cosmic evolution in the 
spirit of Chardin and Bergson. The book is perhaps the first 
grand evolutionary world view from the latter twentieth century, 
and thus benefits from modern evolutionary theory. Its ultimate 
aim is the potentially circular task of studying human science as 
an object within the context of the ongoing scientific study of 
humanity and the universe. The natural consequences of this 
activity are: the emphasis on the unity of science; the drawing 
of attention to principles applicable to both the evolution of 
Science and the evolution of species, from the origins of cells to 
industrial production ; and the stressing of wholeness of history 
and evolution. 

IOF is a book on cybernetic social theory. Although it was 
originally written prior to POS, it is in fact an elaboration on 
POS’ general evolutionary schema, and a specific application of 
that theory to society. In IOF Turchin presents his view of 
scientific socialism and an ideal society based on cybernetic 
principles. 

Because in both books Turchin is addressing the general 
reader, his cybernetic theory is not developed in an especially 
rigorous or formal environment. In addition, the English 
editions are, of course, translations. Despite these mitigating 
factors, throughout POS and IOFTurchin suffers from an unfor- 
tunate use of the subjective mood in relation to evolutionary 
processes. For example, he says ‘To increase the complexity of 
the organization of biological forms, nature operates by trial 
and emor’ (POS, p. I ) ,  or ‘Nature’s next task is to control 
movement’ (POS, p. 57). 

The practice of anthropomorphizing or deifying ‘Nature’ eon- 
tinues to plague general writing on science, especially in biology. 
At best this usage introduces unnecessary ambiguity to eyb- 
ernetics’ very difficult task of scientifically explaining teleonomic 

behavior; at worst it reveals a fundamental failure to understand 
the nature of indeterminate processes such as biological 
evolution. I believe and hope that in Turchin’s case this practice 
results primarily from the conditions noted above, rather than 
from an attempt to advance a vitalist perspective, or from a 
breach of scientific ideology. The result is, however, unfortunate 
and confusing. 

This problem in Turchin’s work parallels another. Although 
POS is unquestionably a work ofcybernetics and systems theory, 
information theory is not included in its development. Entropy 
is not mentioned at  all, and information is introduced briefly 
and only in passing. This neglected aspect of systems theory has 
great potential to augment and illuminate Turchin’s ideas. 

These problems aside, POS and IOF stand as great works of 
systems science. In them Turchin grasps the breadth of the task 
of the unification of science as the study of systems, and advances 
a wealth of general and specific theories. 

Turchin’s central concept is translated as the ‘meta-system 
transition’, a process by which a system undergoes a qualitative 
transformation resulting in a meta-system controlled at  a ‘high- 
er’ level. These transitions are the ‘quanta’ of evolution, the 
process by which qualitativechanges arise. Thisconcept is simple 
and central to all systems science, yet rarely is its unifying 
capacity so clearly stated or so thoroughly pursued throughout 
the spectrum of natural evolutionary. 

Turchin defines the meta-system transition in this way : 

In each stage the.  . . system has a subsystem which may be 
called the highest controlling device ; this is the subsystem 
which originated most recently and has the highest level of 
organization. The transition to the next stage occurs by mul- 
tiplication of such systems and integration of them-by join- 
ing them into a single whole with the formation (by the trial 
and error method) of a control system headed by a new sub- 
system, which now becomes the highest controlling device. 
(POS, p. 56) 

Selection in this context is the ‘trial and error’ method gener- 
alized beyond genetic evolution to include operation on any 
indeterminate system. Through this mechanism the complexity 
of natural systems increases over time. 

This might be formalized as follows. Consider a system 
A“ = {o,}, (1) 

where IAol 2 4 and 1 < I 5 so that at time zero the (I, are 
the subsystems of A,. The meta-system transition involves the 
introduction of a new dimension of hierarchy in the form of 
elements x,, so that 

A ,  = {x,}, (2) 

where r > 0, JA,I 2 2, 1 5 j < lAJ .  and A, is a partition of A,. 
Note that 1,401 > 141. 

Turchin uses the meta-system transition to explain how, 
through a surprisingly small number of steps, biological systems 
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evolved from primordial unicellular organisms to industrial 
societies. The following is a paraphrase, in reverse temporal 
order, of the sequence of meta-systems he suggests as an 
evolutionary schema: 

Culture is the control of thinking; 
which is the control of learning; 
which is the control of instincts; 
which is the control of reflexes; 
which is the control of the movement of parts of organisms; 
which is the control of the positions of parts of organisms. 

A number of general points Turchin makes concerning meta- 
system transitions should be mentioned here. The first is that 
through a meta-system transition ‘something that was once fixed 
and uniquely determined by external conditions becomes vari- 
able and subject to the action of the trial and error method’ 
(POS, p. 75). For example, the stimulus-response relations of 
organisms without the ability to learn are genetically fixed over 
the life span of the organism, whereas those of organisms with 
the ability to learn are to a certain extent free to change. Pre- 
sumably the organism tries, somewhat at random, different 
responses to given stimuli and selects some and rejects others 
according to an internal representation of a ‘good’ result. 

This first point provides an example of where Turchin’s work 
could be carried on in the context of information theory, which 
directly addresses the issues of freedom and determinism. In 
particular, formulas for the entropies of the systems, subsystems, 
and the environment in question should be developed. 

A second point concerns a phenomenon which is translated 
as the ‘branching growth of the penultimate level’ (POS, p. 
59). Let the function lmax(r) be sum (l.t,l) at time r ,  so that 
jmaX(O) = IAol. Turchin asserts that while the meta-system tran- 
sition may occur when imax(0) is rather modest, after the tran- 
sition imax(r) greatly increases with f .  The ‘penultimate level’ is 
thus the set of sub-subsystems of the system in question. Little 
explanation is offered, but presumably after the transition no 
replication of an element a, is de-selective, so that in an environ- 
ment of plentiful resources the full force of exponential growth 
is unleashed. An example is intriguing : the massively distended 
human cranium is a result of the branching growth of neural 
mass, the mechanism of learning, following the transition to 
thought. 

A third point is that, following a transition, the elements a, at 
the penultimate level become specialized. Examples include the 
differentiation of tissues following the transition lo reflexes, and 
the various mental capacities of humans following the transition 
to thought. Again, this point could be pursued using information 
theory, and by examining the entropies of the subsystems. 

A final point is that Turchin only concerns himself with the 
functional aspects of organism. as opposed to their structural 
ones. For example. the transition from unicellular to multi- 
cellular organisms is certainly a meta-system transition in some 
sense. Yet from a functional perspective it is irrelevant whether 
the bits of matter which accomplish digestion, for instance, are 
made of molecules, organelles, Celk, or tiSSUes. 

Turchin’s evolutionary hierarchy begins at the level of living 
cells. It assumes existing life forms which can replicate and 
evolve. I believe an argument can be made that the origins of 
life itself were a meta-system transition at  the molecular level. 
In particular I refer to the work of Ilya Pngogine [I]  and others 
[2] on catastrophe theory and chemical systems far from equi- 
librium. I suggest that a ‘bifurcation’ or ‘CUSP catastrophe’ may 
be a case of meta-system transition, where a higher level of 
organization of a system is discontinuously arrived at through 
the indeterminate processes acting on the lower level. 

This grand evolutionary perspective is at  the heart of POS 
and ]OF, Around the outside of this Structure is a wealth of 

specific theories on all the stages of evolution, but in 
particular concerning psychology. language, and society. On 
psycho~ogy, Turchin appean to stand in the tradition of the 
~ ~ ~ , j ~ ~  cognitive mentists. ‘Representations’ (Russian pre- 
hrat/enje : presentation. idea. notion, representation) are fun- 
damental to him, and form the link between the psychologies of 
humans and animals. 

Anything with the capacity of the reflex can represent. Con- 

sider the controversial example of the thermostat that can have 
two beliefs: hot enough or not hot enough; or the snail that 
‘loves’ water of 16°C. Reflexes are ‘atomic concepts’, fun- 
damental representations involving single neurons only. Build- 
ing from this, instincts are hierarchies of representations involv- 
ing more than one neuron or other complex reflex. For example, 
the snail that loves 16” water and light, or moves more than one 
muscle fiber at  a time, is acting instinctively, not reflexively. 
Learning is then the ability to relate these complex rep- 
resentations together to control and form new ‘instincts’ not 
provided by the genetic code. 

And finally, thought is the internal control and generation of 
representations, rather than simply the reception of them from 
the environment. Turchin understands imagination, play, music, 
and beauty as the uniquely human generation and manipulation 
of representations. Language is the ability to relate arbitrary 
representations, for example one’s representation of a thing and 
the representation for the name of it. 

Turchin claims that a hierarchy of beliefs and desires exists in 
the minds of organisms. In a person a hierarchy of desires might 
run: ‘I want to move my hand because I want to flick the switch 
because I want to turn on the light because I want to read the 
report because I want to be prepared for the meeting because 1 
want to do well at work because . . . .’ Positive and negative 
emotions can be defined in this context as the result of either 
satisfying or failing to satisfy a goal at  a certain level. A conse- 
quence of this view is that emotions are very deep and ancient 
aspects of nervous systems, and would exist in any creature 
with instincts, that is, with nervous systems of sufficient size to 
represent goal hierarchies. 

IOF and POS take an unusual stance on theories of society. 
On the one hand, Turchin is a Soviet dissident, and IOF is a 
scathing indictment of the evils of totalitarianism. On the other 
hand, he is a Soviet academic, and the concepts that he invokes 
have their roots in Hegel and resonate with Marxism. In particu- 
lar, Turchin views the Hegelian dialectic as the ‘archetype’ of 
the system; and the meta-system is described as a transition 
arising when a quantitative change is sufficient to result in a 
qualitative change in a system. 

Turchin specifically advocates a partially ‘Whorfian’ view of 
the relation between language and thought. Thus the final level 
of evolution is that culture or society is the mechanism which 
controls thought by standing as a meta-level to it. Social inte- 
gration is both good and natural, and the growth of society 
marks the appearance of the social ‘super-being’. Language, and 
especially science, is its mind; and industrial production is its 
body. 

This stance can be criticized as being inconsistent with the 
general schema of evolution by meta-system transition. A key 
component of a meta-system transition is that the new level 
appears subsequent to its sub-systems; it is in effect a new 
‘vanguard’ level of evolution. It is probably untrue that human 
culture arose after the transition to thought. Undoubtedly mind 
and culture arose together, and many non-human species have 
a culture, in the form of learned inherited behavior. 

Turchin professes a kind of socialism which is ultimately a 
religious project, an exercise in scientific pantheism. Socialism is 
defined as 

a religion which proclaims the integration of mankind as 
its supreme goal. However concretized the concept of the 
Good, for all socialists the highest goal that the individual 
can and should have, is the good for the society as a whole. 
(IOF, p. 127) 

This usage of religion is directly related to the psychological 
theory outlined above. The goal hierarchy in human minds is 
greater than in other animals, extending to our ultimate ques- 
tions of self-worth and moral alignment with the world. ‘I want 
to do  well at  work . . . why?’ These are our ultimate desires, our 
‘meaning’ of life, and Turchin defines the emotions related to 
them as religious emotions. 

As mentioned above, through the meta-system transition our 
instincts are freed to be controlled by our higher mental levels. 
Thus it is possible that our religious goals may run counter to 
our basic instincts for survival. And while these ultimate goals 
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are mostly received from our culture-that is, our society’s 
religion or ideology-we are also free to reject them. 

This socialism is a radical departure from existing religions, 
which are usually defined as a set of beliefs regarding a spiritual 
reality. Turchin. on the other hand, defines religion as a set of 
desires. Yet a complete psychology consists of systems of beliefs 
and desires. If religion provides our ultimate desires. then cer- 
tainly in this era it is science that provides our ultimate beliefs. 
Science cannot provide a set of religious goals; i t  can only 
constrain that set to be consistent with it. Scientific socialism 
can then be seen as the view that science and religion are not 
opposed to each other. as so many have argued : rather together 
they form a whole system that completely encompasses our 
understanding of the world. 

Finally, Turchin presents a model of an ideal socialist society. 
This idea is based on the belief that people generally have two 
kinds of relationships with each other. There are those, like 
strangers, acquaintances, and celebrities, of whom we only 
know; these are called ‘m-bonds’. There are also those, like 
family, friends, lovers, and colleagues, with whom we have close 
emotional or intellectual contact ; these are called ‘v-bonds’. v- 
bonds take much time 10 develop and maintain, but they are 
also the most creative, productive, and meaningful. There is 
also some upper limit o n  how many v-bonds an individual can 
maintain, certainly greater than one or two but less than 100. 
Turchin asserts that an ideal society should be structured around 
v-bonds. 

Many institutions of Western societies are built from v-bonds, 
for instance families, or business and professional organizations 
that recruit by croneyism. Most work groups eventually grow 
together to form v-bonds. Yet representative governments are 
structured around m-bonds. Our leaders maintain m-bonds with 
vast numbers of people through the media ; and our democratic 
deliberative bodies are mostly maintained by m-bonds between 
strangers brought together for brief terms. 

Turchin proposes a model for a society completely composed 
of v-bonds. First we define a v-group as a collection of people, 
all of whom maintain v-bond relationships with each other. The 
size of any v-group must remain small, perhaps less than ten. 
The zero-level v-groups are probably relatives and close friends. 
They would select by consensus one of their members to the 
first-level v-groups, who would be given time to forge v-bond 
relationships. This representative would thus be a member of 
two v-groups. The members of any group would have the right 
to recall any representative member from any higher level. 

Through recursion the groups would grow to include the 
world’s population in a v-group hierarchy. If we let IJ be the size 
of the v-groups. and N the size of the population, then the depth 
of this tree is d = log (N)/log (ti). I f  an individual participated 
in the hierarchy at  a maximum level L, then he or she would 
have to maintain r = L ( o -  I )  v-bond relationships altogether. 
For a world population of five billion and a v-group size IJ = 10, 
d is only 9.7, and for the president of the world r would be 87.3. 

Turchin’s work is a critical contribution to systems theory and 
cybernetic philosophy. It can only be hoped that he will continue 
his work in the relative freedom this country can offer him. 

CLIFF JOSLYN 
4358 N. Pershing Drive, 3 
Arlington, V A  22203 
U.S.A. 
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Images of Organizations, by Gareth Morgan, Sage Publications, Beverly Hills, California, U.S.A. 1986. 421 pp, 

On reviewing another’s work 
To REVIEW the work of a colleague is a responsibility and a 
challenge. The reviewer’s responsibility rests in giving the work 
a fair reading and a truthful written description. The reviewer’s 
challenge is to present a critique that is both insightful and 
constructive. The fairness of the reading rests in the reviewer’s 
use of the writer’s goals for the critique analysis. Truly, it is 
immoral for a reviewer to substitute other purposes for those of 
the writer. However, i t  is quite fair and appropnate for the 
reviewer to use the writer’s goals to estimate the merits and 
accomplishments found in the writer’s work. Importantly, the 
reviewer’s own critique principles should be stated explicitly. 
The reviewer’s candid presentation of critique principles on all 
aspects of the work-the contents, methodology, results and/or 
their interpretation and possible us-lears the controversial 
muddle ofcross-intents. This reviewer will follow these principles 
as the best professional wisdom for reviewing Images oforgan- 
izations, the work of Gareth Morgan from York University, 
Toronto, Canada. 

Morgan’s purposes 
In his clearly written introduction, Morgan addresses the pur- 

poses of his volume to the art of reading organizational situ- 
ations. The mode for doing so is to use a range of theories about 
organizations which he describes and analyzes. He characterizes 
these theories by terms suggesting a metaphor, e.g. ‘Organ- 
izations as Brains’, ‘Organisations as Instruments of Domi- 
nation’, and ‘Organizations as Machines’. In Chapters 10 and 11, 
he illustrates his art of organizational analysis and its practical 
application. Morgan has brought the insight of science to the 
previously self-developed skills of admnistrators and managers 
in reading organizational situations, diagnosing the problems 

and pursuing a course of remedial action. Morgan has done his 
job well. 

Morgan :F metaphors 
For his purposes, Morgan’s metaphorical approach to reading 

organizational situations is appropriate. He developed the fol- 
lowing eight organizational metaphors : (a) Organizations as 
Machines ; (b) Organizations as Organisms ; (c) Organizations 
as Brains ; (d) Organizations as Cultures ; (e) Organizations as 
Political Systems ; (f) Organizations as Psychic Prisons ; (g) 
Organizations as Flux and Transformation; and (h) Organ- 
izations as Instruments of Domination. He describes each of 
these in a chapter. Usefully, he presents the strengths and weak- 
nesses of the organizational theories which he has dubbed with 
these metaphorical names. Although any reviewer can quarrel 
over details, on the whole, Morgan’s descriptions and evalu- 
ations are very good and certainly articulate. 

Morgan has clustered a number of theorists under each meta- 
phor, given that many workers till the field of organizational 
theory in common interest areas. There is genius in his clustering. 
But this reviewer sees more overlap than these several clusterings 
suggest, when thusly separated and labeled with metaphorical 
names. No organization of knowledge is ever thoroughly rigor- 
ous. A more than an implicit recognition of this fact would be 
salutary. 

Books and metaphors 
Morgan provides an excellent and extensive bibliographic 

notes section (pp. 345-383) along with the bibliography itself. 
One’s quoting circle is, of course, conditioned by the project as 
well as by one’s biography. Since ancient Egypt. historical 
sources containing examples and resolutions to organizational 


