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"The wind, t00, scatteréd seeds. As the water resppeared, so there re-
appeared willows, rushes, meadows, gardens, flqwers, and a certainh
purpose in being alive, But the transformation took plgce 50 graduslly
that it became part of the pattern without causing any astonishment.
Bunters, climbing into the wilderness in pufsuit of hares or Viid boar,
had of course noticed the sudden growth of little trees, but had at-
tributed it to some caprice of the earth. That is why no one meddled
with Elzeard Bouffier's work. If he had been detected he wauld have
had opposition. He was undetectable. Who in the villages or in the
administration could have dreamed of such perseverance in magnifieent

generosity?"

From: "The Man Who Planted Hope and Grew Happiness." By Jean Giono.



The proposition of this dissertation is that within the development
and operation of the Conservation of Natural Resources Program (CNR) at
the University of California at Berkeley, certain events transpired
which have value in identifying and understanding the behavior of an
ecosystems approach. The central theme is a description and explanation
of how this particular structure came about and what patterns of behavior
were necessary to make it effective. The purpose for doing so stems from
the realization that usual and traditional methods for dealing with com-
Plex and highly interrelated environmental issues fail to reveal their
character. Societal needs must be matched with appropriate societal
capabilities.

As the concern for environmental conditions began to expand in the
late 1960's there occurred a parallel recognition that our present
problem-solving capabilities were inadequate to cope effectively with
these situations. The most dominant response was an increased demand
for more and better information. It was not recognized that this in-
formation would be of little value if it could not be effectively |
utilized. ?he real issue revolved around the need for an entirely new
conceptual framework, one in which the totality of the situation cbuld
be conveyed.

The CNR program emerged, in part, as a response to this need and
concern. It is incomprehensible to me that I should be describing what
hgppened in its development. The implications, both real and imagined,
of what occurred will never be fully exposed or understood. The best
that can be done is to display some patterns of perception which, hope-
fully, will provide insight into a portion of the CNR community. The

explicit translation of any process from reality to description is a




risky exercise. As in any condensation it comes about through evap-
oration from the whole. No matter how small a portion is lost in the
process, it is still a distillation and its inherent properties are
lost.

In the search for format that would convey my impressions, I went
through a number of difficult transitions. Each possible approach
lacked something. The three areas of major concern were cohesiveness,
continuity and consistency. No real pattern emerged to guide the
discussion. Definitions were inappropriate because they tended to
confuse rather than clarify. It seemed that each description would
designate a specific level of resolution which could be understood only
from a very narrow range of paradigms. The procedure finally selected
is characteristic of the process I'm attempting to describe in that it
merges out of the context of the process itself. Each facet of the
discussion seems to merge from, with and back into the others. The
process must be centered and I must be centered within the process.

"Centering is the image I use for the process of balance

which will enable us to step along that thread feeling

it not as a thread but a sphere. It will, it is hoped,

help us to walk through extremes with an incorruptible

instinct for wholeness, finding our way continuous,

self-completing. This thread can be as limber as

breath. It is tough as a wild grape vine. Continuity,

of movement and variation and orgenic process and ap-

pearing and disappearing and fruitfulness and wither-

ing and seeding, lives in the image of the vine . . ."

(Richards, p. 6)

It is through the pattern of interconnection that the whole is il-
lustrated - something of a scanning process. Reflections appear from
certain points of reference; these focus oﬁr perceptions. They are

the attitudes that formed the basis of this approach and guided the

selection of the material. I felt something like Niels Bohr who when




he first tried to describe the atom said that his concern was in "not
describing facts but in creating images.”

Somehow factual and structural descriptions fail to convey the
essence of the CNR process. Descriptions of this kind provide the
elements and entities that constitute the physical properties but fail:;
to convey the character of the implementation aspects of the effort.

So much has been said within the field of systems theory but so little
has been directed towards how these concepts and processes can be

utilized.
DEFINITIONS ABOUND AND THEIR INTERPRETATIONS ASTOUND.

One more listing of criteria and definitions would add little to our
ability to think and act systemically. What seemed to be appropriate
was some interpretation of how and what was happening within the
practical application of the approach. Somehow this method must expose
the nuances of interactién. The form of the description should reveal
as much as the content ifself. Alan Watté also expressed a similar
concern in the prologue to his biography, "In My Own Way."

"As I am also a you, this is going to be the kind of book
that I would like you to write for me. It is not going
to be in the linear dimension, since I do not subscribe
to the chronological or historical illusion that events
follow one another on a one-way street, in series. We
think about them in that way because that is how we have
decided to write and speak, and thus, if I am to com=-
municate with you in words, I must 'give you a line,’
and you must follow this string of letters. But, of
course, the world itself isn't strung out; it exists in
many dimensions. I have, then, a preference for books
that I can open at any place and begin to read - books
like a garden in which I can roam, and not like a tunnel,
maze, or superhighway where I must enter at Point A and
come out at Point Z."




The garden analogy is appropriate since such an ecosystem is character-
istic of the CNR program. Many diverse and significant things evolved
out that environment. It was through their interaction and integration
that so much came to fruition. The process was nurtured from an array
of inputs. Energy flowed as gateways were opened and pathways created
for every possible activity and interest. Niches were designed to
expand every opportunity. We built bridges and tore down walls. There
was stimulation and awareness in the beginning and slowly we developed
understanding as well.

"Phe harmonious cooperation of all beings arose, Not from

the orders of a superior authority external to themselves,

But from the fact that they were all parts in a hierarchy

of wholes forming a cosmic pattern and what they obeyed

were the internal dictates of their own natures."

Chung Tzu
(Third Century)
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“"A map should be regarded as an antedote to panic.”

From: "Mapping" by
Daniel Greenhood

There is an obvious absence of any charts, diagrams or graphs in this
dissert;tion. This should not be construed as a rejection of the im-
portant role that dats displays have in supporting any specific
position, but their usefulness within the context of this particular
approach is limited.

The development of the CNR program has provided materials and
information appropriate for the understanding of the structural com-
ponents of the program but lends little insight into the functional
aspects.

The thesis has been divided into two separate parts to reflect the

importance of both structure and function in understanding how an eco-

system behaves. Even though structure and function are inseparable

aspects of any system, separation became necessary to provide some
clarity in interpreting the complex character of the CNR ecosystem.
Part I provides descriptions of the functional aspects of an eco-
systems approach. Chapter I illustrates the type of environmental
(societal) issues and thought processes towards which the CNR program
has focused its concern and activities. To understand why CNR did what
it 4id, and the way that it was done, one must recognize the factors
that motivated and directed the activities and the character of the
program. Chapter II describes the efforts of an implementation process
associated with the type of concern and perception of chapter one.
These initial implementation attempts are preadaptive aspects for under-

standing how the implementation process actually used in CNR had



evolved. Chapter two illustrates how identification and understanding
of complex issues are necessary but insufficient criteria for effective
implementation and change in society. The character of the operational
environment must also be identified and understood for the design of
viable ecosystems. Chapter III begins the description of the functional
behavior of the CNR program. The context for the design process of the
CNR ecosystem have been provided by chapter one and two. In Chapter IV
certain concepts and processes are described as they emerged from the -~
design of the CNR ecosystem and as these concepts and processes might
be interpreted for use in the design of any ecosystem. Chapter V
gleans some of the insights available from the experience and provides
some possible directions for future inguiry.

Part II displays the structural aspects of the CNR program. Inter-
pretation and evaluation of an ecosystems approach can be more effective-
ly understood by testing one experience against another and one image
against another. The structures of CNR are displayed to provide that
comparison. The implementation aspects of the CNR program can be
evaluated within the context of the appropriate structures.

The CNR program can best be deseribed as an experimental, inter-

disciplinary, environmental educational program whose primary focus is

the identification, understanding and resolution of complex and highly

interrelated environmental issues taken in their societal context. The
activities of the program are directed towards the design of effective,

holistic and systemic methods appropriate to this comprehensive focus.

Further insights into the character of the CNR program will emerge from
travelling through this essay, but some intitial understanding can be

gained from looking through Part IT before proceeding in Part I.




The CNR program and the concept of an ecosystems approach have been
the result of the interactionvand the integration of many diverse ideas
and individuals. Both the approach and the program are constantly being
molded and modified based upon the inputs fed into them from the
participants and processes within the program and from the additional
pressures imposed from the environment surrounding the program. All of
the faculty, staff, students and community participants have and will
continue to play an important role in the continued evolution of an eco-
systems approach and the CNR program, but the wisdom and foresight that
created the framework essential for this evolutionary process has come
primarily from Professor Arnold M. Schultz and Professor C. West Church-
man. Arnold Schultz initiated the intellectual direction for the CNR
program and provided the conceptual framework conducive fo an effective
and operational problem-solving environment. It is through his leader-
ship and wisdom that the CNR program has had the capacity to develop in
the manner that it has. From West Churchman comes the profound insight
and clarity of how an holistic and systemic approach can be understood
and utilized for the comprehension of complex societal problems. The
implementation aspects associated with the CNR program are the con-
sequence of their grasp of and interpretation of complex systems.

The existence of the program itself is sufficient justification
for the use of the program as a model of how this approach can be used.

My concern stems from the perceived need on the part of society for
a "conceptual map" with which to look at reality. It needs a method for
learning how to think about complexity and how to mold our thought
habits and patterns of thinking to deal more effectively with

complicated problems. This thesis is in effect a compromise between




the constraints of our present modes of thinking and the perceptions of
reality that are appropriate to these issues. Since compromise neces-
sitates operating at a lower level of efficiency than would otherwise

be possible, there is a necessary modification from the ideal.

"Everything flows and nothing abides; everything gives
way and nothing stays fixed. You cannot step twice
into the same river, for other waters are continously
flowing on."

Heraclitus.

This dissertation is not intended to be a guide for the future
activities of the CNR program nor is it intended to provide all of the
required aspects for the implementation of a similar program elsewhere.
Evolution continues. It moves forward without regard to what is stated
here. Neither have I stood still. Much of what took place within the
context of CNR during the period 1969 to 1973 has been replaced by new
ideas and perceptions. It has been difficult to reach into my memory
and provide the honest (as best as I can recall it) insights into the
events which took place. The process was so dynamic that accurate re-
flections are frequently closed to effective understanding. Events
happened as they happened. I was particularly concerned that my ex
post interpretations would be biased by my present level of understand-
ing rather than by their significance at the time.

This essay is itself a reflection of how we cut up reality into
pieces, how we organize our perceptions into concepts and then begin to

rank these concépts into priorities. Problem-solving reflects only one
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aspect of a range of categories that constitute our thinking processes.
Yet, it forms the central focus for this discussion of an ecosystems
approach. Thus, reality itself forces reductionistic constraints on how
we behave.

The ecosystems approach ranges far beyond a problem-solving format.
In its broadest construction it encompasses the complete character of
Nature, including all aspects of the human capabilities. Sherlock
Holmes once said that "One's ideas must be as broad as Nature if they are
to interpret Nature." But Nature is very complexX. The degree of com-
plexity involved varies from issue to issue, problem to problem, and is
dependent upon both our observational framework and our capability to
handle what we observe. These are not mutuaslly exclusive phenomena.

Some things are difficult to understand not because they are com-
plex, but rather, because they are confusing. We are unable to sort out
and organize information because we are unaware of or unable to see what
is happening in that particular system. Since the methods we have for
jidentifying and understanding complexity are inefficient, we tend to
simplify things to the point where we have some control over their be-

havior. We ceteris peribus everything. By holding certain factors

constant we can then isolate the influence of a particular character-
istic and observe its impact and effects. This approach is often useful
for studying models of systems but is quite limiting as an effective
method for resolving societal problems.

The concept of monoculture is a direct result of simplifying reality.
By trying to eliminate [Ebld constan§7 any competing species, either
plants or animals, and by attempting to structure the environment without

regard for the totality of interactions, we improve our short-run




manegement capability to the sacrifice of long-run stability. Effective

ecosystem control requires much more than an ability to manipulate spe-
cific elements of thatvsystem. The long-run implications and the total
costs (not just economic costs) of this simplifying technique cannot be
ascertained with methods which 1limit the factors to be studied. An ex-
ample of this situation is the energy requirements that are needed to
maintain these simplified ecosystems. To achieve the amount of output
desired from these simplified systems, a great deal of energy has to be
applied to "drive" them. In the U.S. we currently input (on the average)
for agricultural crop production, nine calories of energy to obtain one
calorie of useble energy. (Steinhart, p. 84) Of course, this kind of
energy utilization is only possible, at present, because Nature has pro-
vided us with stored energy in the form of fossil fuels. Even though
this aspect is of major consequence, there is another danger. present
which manifests itself through the directions in which these ecopystems=
are being modified. The focus of our attention should be on the long-run
viability of ecosystems. It is certainly true that there exist many well-
founded reasons for these techniques and many benefits accruing from them,
but they are, at best, incomplete substitutes for the complex and often
subtle interactions that characterize all ecosystems. As a beginning we
should improve our mesnagement of ecosystems by providing a more compre-
hensive and integrated approach. Integrated Biological Control is such
an attempt (Stern).

Our current methods create situations which require constant
vigilance and modification just to prevent system deterioration. This
process eventually becomes unavoidable as the natural processes are dis-

rupted, the "new" system incorporates the "constant vigilance and




modification" into its own proecess and, like a drug addict, can no
longer get along without it. Eventually the system reaches the
critical zone of irreversibility (Wantrup, Chap. 6; see also Detwyler,
Shepard & Mckinley on long=-run ecosystem viability).

In a liter of composted humus there are many hundreds of different
species present and meny thousands of individual living systems (organ-
isms). This vast array of "things" can be identified and "listed" that
is, classified in terms of their individual identity but we are totally
incapable of describing their behavior, their relationship to each
other, and their relationship to and role in their environment. This
limited understanding illustrates the degree of our dilemma and the
importance that must be placed on the role of natural processes in the
maintenance and control of dynamic syétems. It also indicates that we
must understand the potential limits of a system when we substitute
natural controls for artificial ones in designing effective mechanisms
for the system.

Simplification leads to catastrophe. Reality is complex and thus
should be dealt with in all of its complexity. The key then, is not to
simplify but to make reality less confusing. What we need are thought
processes that will ease our frustration in handling complex entities.
It is only when our sense of balance is restored in the face of diffi-
culties that we are able to "live" withiour frustrations. The essence
of an ecosystems approach is to provide that sense of balance, that
feeling of recognition and identity with our environment. It is being
in a state of at-ease rather than dis-~ease.

The ecosystems approach is not a panacea for every condition; nor

is it a "finished product” that can be bottled and sold. It is an
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evolving mosaic of perceptions and principles which can be selected

from the array of pofential insights into Nature. Nature can never be
completely described. There is no ecosystem which can ever be completely
described or understood. It is what we do not know that has Yo be inte-
grated into our problem-solving methods, and not just what it is that we
are aware of. Most of our model building gives us & sense of security
about what we do know and that is inappropriate to the kinds of problems

that we have to deal with today.

"The wise man looks into space and does not regard the
small as too little, nor the great as too big; for he
knows that there is no limit to dimensions."”

Lao~tse

There are some formulations that can be used to ald in our compre-
hensién of an ecosystems approach. There are also some criteria that
will guide us in the development of this approach. This creation of a
design process is the central focus of this dissertation, but in a form

that provides insights and images rether than rules and procedures.

"A1]l scientific theory is an analogy." Jacob Bronowski

Weaving, as a process, takes on many forms and exists in almost
every culture. There are certain conditions required for the creation

of a woven article, no matter what its eventual purpose might be.
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A purpose is needed for weaving; be it a rug, hammock, some
religious ceremony, a form of entertainment, etc. So it is with
any human activity. We need a purpose or more directly a set of
operational objectives. Some direction which can be acted upon.
The purpose chosen is usually formulated through a range of in-
puts that are derived from cultural, psychological, or physical
‘entities. They constrain the formulation and its selection.

Weaving cannot be done without a framework, that is, some kind
of loom. Frameworks take on a wide variety of different
structures in different cultures and for different uses. They
are made out of a wide variety of materials but they all serve
the same essential purpose in that they aid in the act of weav-
ing. They provide a means by which the weaving process can be
facilitated and enhanced. These looms take on different char-
acteristies depending upon their uses, but they all have the
capacity to perform certain vital functions that are universal
for the act of weaving. So it is with any decision-making proc-
ess. We need "looms" or conceptual frameworks upon which to
hang our ideas and perceptions, and to perform certain essential
tasks. These frameworks "ease" the collection and organization
of information and also clarify complexity for us. Without them
we have difficulty in functioning effectively. We are frustrated.

Resources are required for weaving. Materials used in weaving
come from almost any conceivable source. Certain kinds of weaving
require certain kinds of things to be woven and we must always be
cognizant of the kinds of "materials" that are needed and avail-
able. In decision-making we are also in need of natural resources
that take the form of physical entities as well as ideas.

Certain techniques are required for integrating the material.
Specific skills and tools have evolved that are essential to the
weaving process. In resolving problems we also have need of
specific techniques, but they must be useful within the context
of our framework, resources, and purposes: Techniques that are
both useful to an approach and a set of factors that will limit
the array of problems that we can work on. The important element
here is that these techniques must be available when they are
needed. We need open access to them.

A weaver can accomplish little without the use of a pattern.
Sometimes these patterns are handed down from generation to
generation, sometimes they are explicitly designed out of the
perceptions and impressions of the weaver, and at other times
they may evolve out of the weaving process itself, the materials
or the purpose. They are all patterns. They are images that we
obtain and capture in the same way with problem-solving. One
should not begin (although most people do) without some compre-
hensive arrangement and interaction of all of these images. All
aspects interact in an ordered array of actions: A plan.
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Experience 1s required if one intends to become a "good" weaver.
Efficient and effective operation requires that all aspects be
translated into a number of possible action intervals. In other
terms, our learning becomes & reiterative process that should
improve as we feed pack information that directs our activities
in the future. Some weavers have a "talent" for what they do
and thus they tend to become quite proficient. Especially when
the rewards are greater than the costs and provide reenforcement
of their efforts. To accept and absorb these kinds of design
criteria we also must have available some suitable reward

.structure. In some cases these "yrewards" come in the form of an

easing of frustration as we gain experience. Not just through
accomplishment but also through the satisfaction of having par-
ticipated in the process itself.

Some caution and economy is required in interpreting any analogy. How~

ever, this one serves a useful purpose by exposing certain behavioral

patterns and processes which synergistically create an holistic

paradigm. Regardless of the method used in designing an ecosystem ap-

proach,

it must exhibit the characteristies given in the above analogy.

The ecosystems approach rueaves” together many different "threads" to

provide a cohesive pictufe of the issues, problems and strategies for

effective understanding. The approach will still leave us some distance

from complete understanding of what is happening but it does improve the

search.
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It is in the action and the events that some semblance of reality can
be identified. The condition of reality is constrained by the writing.
How does one convey what really happened?

How can I make clear the interaction of forces and factors which

brought about these unique events?
Nothing illustrates as well as experience.

"Ip times of danger, stay low and zig-zag.”

Larry Janss




PART I

THE FUNCTIONAL ASPECTS OF AN ECOSYSTEMS APPROACH




THE FOCUS OF THE CNR PROGRAM IS IN THE ISSUES
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Perspectives on a whole system:

There are many ways in which to talk about how we can look at
whole systems. It is'quite plausible for us to establish a sét of rules
which can then be used to guide us through a system and provide the
framework in which to evaluate what we are observing. This method
offers some advantages if, in fact, these rules are useful for observing
any system. If they are able to be generalized then we would do well to
assimilate them into our own problem-solving network. Unfortunately,
these kinds of "rules" are not immediately recognizable as appropriate
until we have established some justificatiqn for their existence. 1In
this regard, it is helpful to "walk" through a system and get a "feel"
for the way one might approach the identification and understanding of
the behavior of a whole system.

In 1960 the Meador family left the Bay Area and moved to piimitive
land, eighty-five miles north of the Arctic Circle, in an isolated
segment of the Alaskan Brooks Rénge. Their homesite was seventy trail
miles from their nearest neighbors (a settlement of forty persons) and
250 miles from the nearest road. The family consisted of Fred, Elaine,
and a three-year old son, Dion.

I have personally known the Meadors for some time. Initially, I
became aware of them through the showing of their film, "A Day In The
Sun" which was shown throughout the S.F. Bay Area. The £ilm documented
their life in the wilderness of the Brooks Range. Affer the film was
shown there were lengthy discussions about their life and philosophy.
Afterwards, I discovered that we had a mutual friend who owned the house
that I now own and who also helped to make the film. Bill Fuller had

spent considerable time in the Brooks Range and decided that he wanted
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to lead a lifestyle similar to that of the Meadors. Whenever the
Meadors came to the S.F. Bay Area they stayed at Fuller's house. My
interaction with the Meadors and Fullers is significant because it
provided a multifaceted view of the Meador's life and their attitudes
towards it.

As a consequence of these contacts and the kind of interaction
which eventually developed, I was able to obtain the services of Fred
for a small number of highly interactive seminars for the CNR program.
In these discussions amongst small groups of people from the program, I
learned a great deal about the Meador's lifestyle, values, problems and
attitudes towards wilderness living. Fred also gave a lecture to our
IDS 10 environmental course which had some 300 students in it at the
time. One of the interesting characteristics of their public lectures
and statements is that they would never discuss (to my knowledge) the
kinds of issues that will be conveyed in this essay. During some of
these short and more personal discussions Fred revealed many of the de~
tails that I am attempting to integrate into some comprehensive image
of their situation.

Many of us felt that the Meadors were attempting to justify much
of what they had done by allowing us only a limited entry into their
world and thereby conveying those aspects which placed their experiences
and themselves in the proper light, which is nét at'all unnatural. It
is important to recognize that I have some personal envy for their ef-
forts and I admire them for having the courage of their convictions.
They have chosen a pathway which for them has proven fruitful. In
fact, one of the major reasons that I have chosen this particular story

is that there is much to learn from their experience and from their




perceptions of the world. Insights can be gained from what they did
as well as what they did not do.

Let us first look at some of the reasons for their decision to move
to the Brooks Range. Fred had found that, in general, he couldn't stand
~ people and people couldn't stand him. He was constantly haséled by
everyone for his lifestyle and values and was justifiably reproachful of
the way in which others formed judgments about him and his family. With
this concern in mind, Fred and Elaine set out to discover some environ-
ment in which they could live with themselves and be at peacé with
others. Unfortunately, everywhere they went they encountered people who
forced them to compromise their values and their lifestyle. They soon
reached an impasse with the way they were living and the way they wanted
to live. Eventually they chose to find a place to live where other
people would not want to live, and more importantly, "a place where
others would not want to come." This direction led them to a wide range
of environments in the U.S., Canada and Mexico. The search was finally
successful when they learned about the Brooks Range. This was the kind
of environment for which they were looking.

The criteria they used to select this area are of interest as they
displéy how one's mental framework and analytical filters will bias the-
kinds of questions that are asked when attempting to identify the

"problem'”

and resolve it. In this case, the Meadors' first questions
concerne& the extent to which the area wasiisolated from other human
beings. This corresponded to their interest in isolation. From an eco-
systems viewpoint the first questions would also emerge from the fact

that there are a lack of humans in the area, but this condition would

evoke a series of questions pertaining to why no one was living there in
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the first place. Obviously, such an aesthetically pleasing environment
with water, land, and food would be habitated by Eskimos were it not

for some disadvantage. What then were the conditions of this particular
ecosystem which kept it from being effectively exploited by the natives
of the area? My concern would have arisen from the lack of people while
in the Meador's case it was the absence of peopie that preconditioned
their selection of the area.

Before their arrival in the Brooks Range they had spent some time
in British Columbia in an attempt to acclimatize themselves and to ob-
tain some of the necessary survival techniques. Much of what they
learned from the Eskimos of Canada had real value to them in their new
home. Yet, there were many aspects which were not as readily transfer-
able from one ecosystem to another: Such items as the migration of the
caribou and the techniques associated with fishing and hunting. Most of
what they learned had to come from experience. Since they had a radio
available to call outside in case of an emergency their mistakes would
never be serious enough to threaten their lives. Things did not appear
to have an irreversible character to them.

Upon arrival in the area they set out to build a cabin. Above the
Arctic Circle ecosystems evolve very slowly compared to ecosystems in
warmer climates. Changes occuring in these systems tend to have a
"permanent" character to them in that they require a very long time to
recover, if they recover at+all. Trees with a diameter of six inches or
more take a long time to grow to that size. It is hard to find trees
that are both "good sized and straight” enough for the purpose intended.
The Meadors had to cut the required trees for their cabin from a very

extensive area surrounding the lake next to which their cabin was to be

E
i ;
2

B =




23

located. The impact of this kind of utilization can be quite severe. As
long as the population in the area remains small and the need to acquire
sufficient material is limited, then the ecosystem may have the time

necessary to recover. The sustained yield concept is of value here, but

. just how-is one to judge and estimate the factors that will provide such
an insight. With neither the time nor the resources (including ideas)
needed to derive this information one is forced into decisions based on
the kind of sensitivity that one should have for natural processes and
values; native people would have developed just such a sensitivity. Not
necessarily through explicit recognition of the issue, but in an
evolutionary manner that would correspond to their ability to survive
over the long-run. The Meadors, for all their intentions, had no such
historical precedence from which to evaluate their actions. Sensitivity
is important but insufficient for effective action. One of the most
significant aspects of their activity stemmed from the transformation
process that they underwent from being placed in an alien environment.
After they arrived in the area they discovered that their three-year
0ld son Dion was able to stand outside in twenty degree below zero weather
for as long as three or four hours and watch the caribou eat. This kind
of sensitivity is quite profound just by itself and is generally held at-
tributable to the degreé.of openness in children of this age to the
recognized lack of significant filters to what is happening around them.
Also this openness can be attributed to the fact that Dion's mind had
not been overly stimulated by a constant barage of images and activities,
and was thus, in a very loose way, adapted to the degree of stimulation
available from that ecosystem. Neither Fred nor Elaine had the capacity

to "stand and watch the caribou eat." Fred's attitude was that, "if you




R kel

ST LT

2L

have seen one caribou eat then you've seen them all." It actually took
seven years of readjustment to their environment before they were able
to establish the kind of rapport with this ecosystem that allowed them
to feel comfortable., The lack of sensitivity to the prevailing con-
ditions is important for understanding how problem-solving takes place.
The design of any ecosystem must coincide with reality. It must be an
evolving system because as we begin to change with greater awareness and
understanding, so the designed system must adapt to these new realities.
Flexibility is the key to effective adaptation. Fred and Elaine did not
clearly recognize this phenomenon and they did not prepare for the
problems that were created by this condition. As Fred has said:

"The move from a materially affluent society to a wildermess
is not simple or immediately rewarding.”

There exists real isolation when you are deprived of friends,
family, and community and also from the technological innovations that
have provided you with the requirements for your existence that you must
now obtain yourself. There are the internal problems that manifest them-
selves in your relations with others; a general lack of sensitivity that
comes from close contact with others. We are frequently able to overcome
problems, not by dealing with them directly, but rather, by avoiding the
offending party until the impact wears off and the importance of the is-
sue diminishes with time. That is, we deliberately refrain from con-
frontation and attempt to escape the frustration. In the type of en-
vironment chosen by the Meadors, this particular issue was not easily
resolved. During the winter, confrontation is unavoidable. Consequently,
they were forced to confront the situation and find a means to resolve
their difficulty. Often certain factors emerge in a way that bounds the

system for us. It pressures reaction by blocking escape.
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They were also concerned with the impact of isolation from other
children on their only child. They became foster parents in an attempt
to alleviate what appeared to be a potential problem. Two other
children were found to act as companions for Dion. One of the children
- was a Black girl named Linds Johnson. All went quite well and the
children became close friends and then an emotional and trying exper-
ience occurred. According to Fred, the Black community in Alaska felt
that Linda's isolation from other Blacks would seriously deter her
formation of an appropriate cultural image. The concern was that the
Meadors would be unable to provide an acceptable level of cultural
development in the wilderness for her and she was taken away. While I
have my own opinions on the issue, the incident itself is of some

interest.

There is no away!

The Meadors have done little to "escape" the probiems that they have
tried so hard to get away from. The fact that we are all subject to
the ecological relationships in our lives bears well for the need to
have an effective process for identifying these complex factors.

"In Alaska we eat only those foods that the land affords,

although it took diseipline to change our diets so com~

pletely."
They do not sow crops but they do slaughter animals. The difference,
they believe, is in domestication. Crop sowing alters a natural land
pattern; the animals they kill are indigenous to the land. Their diet

is about eighty percent caribou meat, and includes most of the organs,

some bones and most particularly the fat. For it is in the fat that




they obtain the essential vitamins and minerals that replaces what they
would otherwise obtain with & more diverse diet. The Eskimo necessarily
evolved a nutritional system that establishes the conditions for sur-
vival within the constraints of a very limited set of resources. In
~ecological terms they are part of a very simple food chain (cycle).

This chain consists primarily of a plant known as the caribéu lichen and
this plant forms the primary portion of the caribou's diet. Other
elements in the cycle are the caribou and humans. Every ecological
community has available to it a set of interrelated processes that form
the structural framework that provides for a viable and stable system.
It also evolves patterns of resource utilization that eventually makes
the "best" use of the environment. The conscious recognition of these
forces and patterns provides the essential criteria for understanding
the behavior of complex ecosystems.

The caribou has a much more diverse diet during the summer months
than in the winter. Still, the overall conditions force the caribou to
rely heavily upon the lichen as a source of food. The lichen plant
grows almost anywhere it can obtain a foothold. One of the unique

properties of the lichen is its ability to assimilate nutrients from

both the atmosphere and the soil. As a result of heavy atmospheric tesﬁi;;{;

ing of atomic bombs, there occurred a sizable injection of radioactive
debris into the stratosphere, where it will remain for long periods of
time (Woodwell, p. 130). One of these particles is the radioisotope
Cesium 137. This isotope has a half-life of about 30 years, which makes
it very long lived. It behaves essentially like potassium, an essential
element of all cells, and thus it becomes widely distributed once it

enters the body. Consequently, it is passed along to meat-eating animals
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and under certain circumstances it can accumulate in a chain of
carnivores. In a study done in Alaska, lichens were shown to have col-
lected Cesium 137 from fallout in rain. It was found in high concen-
trations in caribou (about 15 micro-microcuries of cesium ‘per gram of
. tissue in their bodies) and about twice that in the Eskimos tested.
Wolves and foxes who ate caribou as a significant portion of their diet
were found to have three times the concentration. Thus, it is easily
seen that unless the substance is excreted or metabolized in some way
the concentrations could reach high levels (Woodwell, p. 133)..

Another aspect of the radiocactive fallout situation stems from the
Meadors' (as well as Eskimos') habit of eating pulverized bones of the
caribou as well as cooking and sucking out the marrow of the bones.

This creates a problem because another byproduct of nuclear fallout is
the radioactive substance Strontium 90. This substance is similar to
calcium in its chemical behavior and thus it tends to concentrate in
bone. It is primarily a hazard because it can cause damage to the mech-
anisms involved in the manufacture of blood cells in the bone marrow,
and mey cause cancer. It 1s usually ingested through leafy vegetables
and products such as dairy foods. It is not part of the food chain
concentration since it lodges chiefly in bone, unless the predator eats
bone (Woodwell, p. 132). With these conditions in mind one can easily
see that the selection of an ecosystem whose food resources requires the
adoption of a simplified diet will endanger the stability of one's own
system. Problems become compounded.

It is not possible to "prove" that the Meadors have suffered directly
from the type of diet that fhey have chosen. We are aware that the

hazards involved cannot be treated lightly. The purpose here is to
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illustrate the kinds of situations which may develop as a direct conse-
quence of a nonholistic and unsystemic insight into the behavior of an
ecosystem. Fred has told me that he has broken his leg twice, once
while taking off his boot. Dion has had some problems with bones, but
Fred was unclear and reluctant to talk about it. I do know that one of
the reasons for the making of the £ilm was to provide the financial means
to pay off some of these medical bills.

Even disregarding the potential problems associated with their
radioactive intake, there are a number of other issues of interest.

With the heavy reliance on caribou meat as a source of food, the l?

e ome

Meadors must obtain sufficient quantities to supply them with food

= e,

throughout the winter. Also, in the spring there is a need to obtain

. ama—

sufficient food to last through the summer. The migration routes of the
caribou take them through the area of Meador's homestead at a time close
to rut. According to Fred, the meat will not preserve properly after
rutting takes place because of chemical changes in the animals metab-
olism. The hunting situation becomes very tense at times when this
period arrives. Often a tule type fog will desceﬁd, meking location of
the herds and killing very difficult. This risky condition may have

been one of the primary reasons that the area was never inhabited by the

Fskimos. Of course, with the use of & rifle by Fred, obtaining food has
been improved over the traditional methods previously available to the

Eskimos.

The only decisions that we ever really get to make are to
chose the kinds of frustration that we wish to deal with
nem L] L] o
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Reflections from the story:

What do we gain from looking at an ecosystem in this particular

. way? We should have some insight into an array of patterns and proc-
esses within a system. We should now be able to formulate questions

that reflect the comprehensive and interrelated character of an eco-

system. The specific levels of resolution chosen should give us some
points of reference through which our inquiry will have meaning.

Little has been said about the behavior of other aspects of the
system and there was little need to discuss them unless my frame of
reference were to change or my purposes altered. Théir importance is
not diminished by their absence. Nor is the validity of this one per-
spective reduced by their absence. It is not in the specifics that
understanding takes place but in the conscious recognition that impacts
| are felt throughout the system and it is through an ecosystems approach
that these effects can be most effectively exposed. Reflected in the
process is the "feel" that one should have for the totality of our
relationship with the environment.

Illustrations of Systemic Relationships:

An array of perceptions will aid in the identification of the processes
that are characteristic of all systems.

- The banning of DDT has been shown to have had some validity in
terms of certain specific impacts on ecosystems. The banning
process was based upon the specific effects of this particular
chemical rather than on the underlying factors (e.g., persis-
tence, highly toxic, broad range, etc.). Upon banning of DDT
other similar pesticides were substituted, some of which have
even greater effects. This lack of systemic thinking causes
one problem simply to be transfered to another.

= Our economic system is generally regarded as a throughput
system in which materials flow through the system in & linear
fashion rather than through such natural processes as bio-
geochemical cycles. Much effort is made to insure that there
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is an improvement in the amount and type of material that is re-
cycled. In Richmond, Calif., a paper recycling plant (Western-
craft) was recently shut down because it was the largest pol-~
luter in the city. Even though the plant recycled large
quantities of paper, the effluent from the plant contained large
amounts of toxic chemicals that caused heavy pollution of the
S.F. Bay. Here is a situation in which the concept that every-
thing has to be some place (Commoner) was not adequately con-
sidered and is generally not evaluated when making decisions.
One kind of problem is traded off for another.

- Southern California Edison has located many of their fossil fuel
plants along the coast. This location provides a cheap source
of cooling water to operate their plants. Thermal discharges
create a year round temperature near the outlets of the plants
which affords an environment for many fish species which would
normally migrate into warmer waters to the South were it not for
this warm water. With this ecosystem modification, the fish
(e.g., albacore) are there year round (so far). Edison uses
this to claim that thermal effluent is beneficial rather than
harmful to all marine species. Edison has clearly failed to
grasp the systemic factors involved. If migration by these
species is normally triggered by temperature differences, then
any interruption of this behavior will have some effect on the
ecosystem. It will undoubtedly influence the predator-prey
relationships, the reproductive process, the resistance to
disease, and other factors not previously taken into account.

~ The general effect of air conditioners is to transfer hot air

from inside to the outside, from one kind of environment to
- another. As the outside temperature increases due to the large

input of additional heat, the air conditioner has to work harder
to maintain an effective cool temperature inside. This, in turn,
causes the motor to give off more heat making the outside hotter.
This process of positive feedback, of course, is a spiralling one
which can potentially overload the system. The other significant
aspect of this situation is that individuals who do not own an
air conditioner (the poor) not only have to put up with the
natural heat, but with the heat from everyone else's air con-
ditioner as well.

Honey Bees and Bears:

Concern over the possible harmful effects of refined sugar and a cor-
responding increase in the price of sugar (for a number of reasons) re-
sulted in the increased consumption of honey, both as a health food and
as a substitute for sugar. This rise in the demand for honey has driven

its price up substantially. At the same time there has been a large drop
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in the honey bee population caused directly by the use of pesticides
and agricultural chemicals (Sierra Club personal communication). In
fact, a twenty percent drop in numbers of .American bee colonies in the
past ten years is of concern because of the role that bees play as pol-
linators in the production of fruits, berries, and leguminous crops.
Almond growers in California have had to import over 100,000 bee
colonies from Montana and elsewhere. Annual honey production in the
U.S. has dropped from 131 million: pounds in 1973 to 100 million pounds
in 1974 (The Christian Science Monitor, May 20, 1975). The problem is
worldwide and is easily transmitted across political boundaries because
of the current demand for honey. West Germany's apple crop was down
forty-one percent and Burma has failed to produce any sunflower seeds
for nearly two years (Audubon, Jan. 1975, p. 123). To insure the
maintenance of an adequate and optimum supply of honey, an interim
solution has been found. This "solution" to the current supply problem
has been disclosed by beekeepers around Peace River, Alberta, Canada.
They have slaughtered.about 500 black bears to protect their investment
in one of the largest honey producing centers in the world (Audubon,
May, 1974, p. 109).

The demand for bees as pollinators has also created a serious
problem of bee rustling and hive hijacking. Recommendations for
"solving" this problem include suggestions for the branding of bee hives.

ProBlems are transmitted through the system because of the inter-
relationships that exist between them. Since "everything is related to
everything else" it would appear obvious that some procedure must be
established thaf conveys the total comprehension of these kinds of ef-
fects. Had some consideration been given to the predator-prey relation-

ships and the food chain factors, the possible consequences could have
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been exposed in sufficent time to design a strategy to alleviate the
major consequencese.

Pardon me, but your water is going down:

The internalization of many of our problems has been suggested as
a means to resolve many pollution problems. Internalization will often
lead to a consistent pattern of perception that constrains the methods
of problem resolution. The J. G. Boswell Co. in California is a large
agricultural conglomerate which usually provides its stockholders with
a visual display of its yearly operations. Of the many factors covered
by the film, "The Big Land," one unique aspect stands out. This is the
issue of mainfaining enough‘water to carry out its production gquotas.
Water is a serious problem in areas where the type of crops used are not
consistent with the natural ecosystem patterns. Irrigation is at its
highest technological level. Because of the character of water develop-
ment and its delivery systems, and with the existing laws governing the
acquisition of water, there is a continuous demand for extremely large
quantities of water. This "need" can only be effectively satisfied by
the extensive use of ground'water supplies as a supplement to the
amounts supplied through irrigation systems (Seckler, California Water).
The Boswell firm expreséed its concern over the rising costs required
to obtain adequate supplies for its use. The statement is made that
some years ago when the firm first began to extract ground water they
had to go down only a short distance to obtain water but that each year
they have to drill even deeper to obtain an adequate supply. The actual
distances are of little interest in relation to the underlying implica-
tions of what is happening in that ecosystem. There was little concern

(I observed none) for what was happening to the water table and the
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long-run consequences for their own area if the process were to

continue. There seemed to be little concern what this would do to the
whole system. While they are big and rich enough to afford the invest-
ment of continuous development of water, there were many others (small
farmers) that are really paying the price of this kind of exploitation.
Since ground water tables extend over large regions, they form the
rationale for decision-making and policy formulation well beyond the
normal boundaries of the firm. There are a great many ecological as well
as economic and social implications for this situation and only a compre-
hensive understanding will create the kind of rationale that will
catalyze the political action necessary to ameliorate the condition.

- For a wide variety of reasons, water pollution in S.F. Bay is
extensive. There are many aspects to the impacts created by
this pollution. Many of them obviously relate to the eco-
logical viability of the area. A particularly significant
effect relates to the protein and recreational loss to the poor.
Fishing tends to provide a dietary supplement that cheaply in-
creases the protein intake of the poor. The Bay also acts as a
recreational resource in the same way. Pollution reduces the
potential use of the Bay for these purposes. As this resource
is reduced then additiomal income must be spent to maintain the
same protein intake as before or a loss is incurred. Substi-
tutes for recreational needs must also be found or done without.
Limited budgets force losses, in general, rather than a re-
allocation. This kind of systemic rationale is usually left out
of any pollution abatement consideration.

- We currently register approximately 240,000 new chemicals each

year in the U.S., and it is estimated that:

"Every 20 seconds a new and potentially toxic

chemical is introducted into industry."

(Public Health Service Pamphlet, HEW) .
The relative impact of these chemicals on any ecosystem will
never be determined. The interaction of these chemicals with
each other - the synergistic effects - form an infinite series.
We know that when we have two substances that act together they
often have a greater effect than the sum of their separate
effects. The number of tests requifé&‘(not to mention the costs
and the energy requirements) prevent any real ex ante recognition
of their effects. We are continually relying, with faith, on
ecosystemiec processes for the maintenance of ecosystem viability.
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Our ability to develop a sense of the critical zones of ir-
reversibility is limited (Ciracthantrup). It is not the
actual condition that is relevant but the potential for
disaster that must be considered.

' Some comments on story-telling:

In'felling these stories the major purpose has been to provide a
vehicle for discussing the concepts and principles applicable for com~
prehending whole systems. A wide variety of aspects have been deleted
from the discussion since they were unnecessary to the central theme of
perception development. This should not be construed as an evaluation
of the importance that these aspects might have on the resolution of
some identified issue, but rather, the simple fact that this essay does
not lend itself to the development of a comprehensive perception of just
one situation. My primary concern is that someone reading these scenarios
and recognizing the obvious limitations will draw erroneous conclusions
about the process. In reality there is nothing lacking in the process
itself, but there is something lacking in the procedure chosen to il-
Justrate it. The trade-offs involved placed me on the horns of a dilem-
ma. On the one hand I could have developed the kind of holistic and
systemic perception of a single issue that would have effectively conveyed
the character of the approach and then generalized the significant prin-
ciples. I decided to provide a series of trips through an array of

situations so that the "feel" of this way of thinking could be obtained.

The question is not always, "who gains and who loses?" but what
processes are affected by that action and how will these changes
alter their behavior. It is only after this situation is
identified that the total implications can be ascertained.

e e Y .
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There is a strong set of factors which must be recognized to under-
stand the importance of maintaining the viability of any living thing.
Aside from the aesthetic and emotional impiications (which are both
important and considerable) there is the need to maihtain gene pools
. as evolutionary storage banks of information. Gene pools provide a
reasonable insurance (there are many other benefits as well) against the
loss of information that has become available after eons of testing.
These genes would not, of course, be available unless they had some
significance in ecosystems. The fact that they exist at all should be
of sufficient interest to provide the rationale for their preservation.
Even though species are eliminated in Nature through many different
causes, it would be erroneous to conclude that the artificial or inad-
vertant elimination of species can be predicted to have deliberate
benefits. In an evolutionary sense species which eliminate others
through competition do so because they have developed or are developing
characteristics that have significance for the system over those present-
1y occupying that niche. There is an underlying rationale of some

sighiificance for "natural"

selection, but no such assurance can be made
for the kind of intervention the thrust of which comes from entirely
different motives. Species do not exist in isolation from one another.
There are interactions between species and between a species and its
environment. They are part of a food web. To assume that endangered
species can be protected or preserved in isolation from the inter-
actions which determine their own viability is erroneous. That is why
there is no such thing as an endangered species; there are only en-

dangered ecosystems. Of course, the primary reason for talking about

endangered species in the first place is that people would not be able
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to identify well with the concept of an endangered ecosystem. It has
to be a recognizable living thing. This idea can be confirmed by the
fact that you never hear about an endangered bacterium or an endangered
microorganisme. Such endangered species do exist. How about an en-

. dangered-weed? The role that these species play in an ecosystem can be
as vital and és significant in terms of their potential impact on an eco-
system as any higher organism. We are dealing with a set of values in
people that is indicative of their inability to fully comprehend the
systemic character of things and how things are interrelated. Whole
systems seem to have little relevance in the lives of most people, and
our actions and attitudes reflect this condition. Even though we have
recently passed legislation (on paper) to protect the polar bear, we
have failed to provide the protection'necessary to preserve it. Its
survival is precarious because its ecosystem is precarious.

The processes that provide for both viability and stability are
similar to ecosystems found anywhere. Ecosystems of human design and
construction have:;historically had a variability in their behavior that
has limited our ability to grasp any consistent patterns for the main-
tenance of stability and viability. The identification and understand-
ing of these systemic processes and the interactive patterns that they
create, provide the criteria for evaluating our actions. They are the
keys to our survival. The directions toward which our problem-solving
should go is given by the extent to which we are able to ascertain the
kinds of impacts and the degree of change that can be anticipated in com-
Plex systems. We have to have correspondence of the natural ecosystem
functions and our actions. This approach should minimize the potential

for irreversibility.
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The use of analogy is very much like looking at a picture on
a wall. We are able to distinguish the artwork clearly from
the wall because there is a boundary which separates them.
They do not merge because the picture has been framed. It
has not been set apart from its environment since that con-
tinues to influence how we perceive the picture and also how
we interprete what we perceive. There is a total impression
conveyed to us based upon the patterns that have been de-
signed into this system. Our interpretation is, in part,
determined by the character of the room, its size and color
as well as such factors as the lighting. These conditions,
in total, aid in the creation of a mind set that conditions
us for the images that we expect to encounter. All of these
factors together guide our analytical processes and focus
our attention in preconceived ways. The influence of the
environment on our conception and understanding becomes very
significant. One of the important aspects of systems think-
ing is the ability to discriminate among many factors and
place them in a context that reflects their relevance and
reduces the formation of erroneous relationships.

We find in Nature many processes that maintain life forces. These
forces, cycles, and relationships also depend on each other to maintain
their own viability. Because of this interdependence one thing cannot
happen without some effect being transmitted to other areas of the
system. The general law holds that everything is related to everything
else and that you can never do just one thing. In this way we can no
longer depend on the acquisition of sufficient knowledge to insure that
we are making the right decisions. To assure ourselves that one partic-
ular method or action is the appropriate one, we must have confidence
that once the action is initiated, there will be a continuation of the
force or process carried out in an appropriate way. That is, we do not
want to be evaluating the activity at every step in its progress. If
the mind had to be told where to sequentially search next for information

we would never find anything in memory. There has to be a process that
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programs the events. Successful systems control requires that we
identify and understand these behavioral patterns and processes so that
implementation strategies can be properly selected.

If I am able to identify and, more importantly, generalize the
‘behavior of any system, then I should be able to identify how some
action in a similar system will be affected. If the objective is to
design an urban garden, then it must be clearly understood how it is
that that garden should behave. If there are no resource limitations,
then my options are greatly expanded. This expansion of opportunity
will seriously modify the management models that can be devised. There
is no real sense of what specific behavioral pattern is needed. I am
dealing with infinites. What guides me in my decisions? How do I
control the variables that are presented to me? I will‘certainly want
to establish some method for decision-making that gives me the "best"
chance of controlling this complex situation. Do I need a set of con-
straints to bring the array of options into some manageable network?
Do I need some criteria for establishing their importance and priority

ranking for implementation?
EVERYTHING MATTERS - EVERYTHING IS OF CONCERN

When we want to look at how a system behaves or how it functions, we
will not want to exclude any factors which may have some influence or
effect on the systems To select an appropriate strategy for resolving
an issue we require correct identification of the situation in question.
This is one of the reasons why one would not want to establish a disci-

plinary base for the comprehension of complex and highly interrelated
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problems. Any time a disciplinary approach is used to resolve an issue K
then the only solutions proposed tend to come from that same discipline.
If I were an economist then I would evaluate the information and data
that is available on the basis of the theoretical and methodological »;}
concepts from the field of economics. This filtering technique would
provide a model of the problem composed of components and relationships
characteristic of the economic aspects of the problem. It would only be
logical, from the point of view of the model, for me to select or develop

a solution that is economic in character. I not only would be unable to

provide another type of solution (e.g., biological) because of its in~
ability to fit the model, but also because of my background and train-
ing I would be prevented from recognizing the kind and degree of ap-

propriateness of any other approach.
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CHAPTER TWO

UNDERSTANDING OF THE ISSUES IS AN INSUFFICIENT

CRITERION FOR IMPLEMENTATION
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"Wholeness may be thought of as a kind of inner equilibrium, in which
all our capacitieé have been brought into functioning as an oréanism.
The potencies of the whole organism flow into the gestures of any
part. And the sensation in any part reverberates throughout the soul.
The unconscious and conscious levels of being can work together at the
tasks of life, conveying messages to each other, assimilating one
another. In wholenesé I sense an integration of those characteristics
which are uniquely ME and those interests which I share with the rest
of mankind.”

M. C. Richards
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History as Conditioning:

Sometime in the eafly part of 1968 I was involved in a research
seminar concerned with natural resource utilization in developing
economics. As a graduate student in the Agricultural Economics depart-
- ment at U. C. Berkeley, I was frequently at a loss to find sufficient
advice for my particular focus as it was not a major component of the
departmental orientation. To establish some characterization of a
developing country I attempted to ascertain the interdependence as-
sociated with some specific issues. A reasonable assertion could be
made for relating the need to expand and develop the natural resource
base of a country in association with increased demand for food. I
began an intensive analysis of the ﬁotential for aquaculture as a means
to satisfy both the required food demands and as a potential source of
exportable protein. Since much of the land of developing countries had
a marginal level of productive potential, it would seen prudent to es-
tablish a development base that was consistent with the natural resourcds
of the area. I discovered, and not unexpectantly, that very little ef-
fort had been invested in establishing just what the character of the
resource base (including values) was for any particular region. This
lack of comprehensive ﬁnderstanding usually created an erroneous im-
pression about the adaptability of any projected innovation, whether this
innovation be technical or technological in character. As my research
into the broad aspects of the potential for aguacultural development
proceeded, I soon learned that the degree of interaction between the v
theory and the reality of this kind of effort left much to be desired.

In Chile there has been a very serious protein deficiency outside

of the major city areas. This shortgge has created some serious health
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problems for the people of the area. The price of most meat is at a
level that keeps it out of the reach of the vast majority of citizens.,
Since Chile is a coastal country there is a good supply of fish nearby
which could become a major source of the needed protein. With such a
plentiful supply of fish it would seem that it would be utilized in the
diets of the people to a large degree. Fish consumption rarely occurs
except near the coast. Part of the reason that fish has never been of
any real significance in the interior is the lack of refrigeration or
other methods of fish preservation. There had never been any real at-
tempt to alter the eating habits of the people and thus little was

known about what it would take to accomplish this objective. The govern-
ment of Chile decided that the most appropriate way to do this would be
to establish a consistent and competent method of supply. A government
subsidy was provided to bring the price of fish substantially below the
cost of any other protein source. There were also many other supple=-
mental incentives to induce change, such as providing,recipes oriented
around traditional dishes. The distribution consisted of a truck
"train" of portable units. One unit at a time would be dropped off in
various local markets throughout the region. Each unit would have fresh,
iced fish displayed aesthetically. One would believe that all signifi-
cant aspects of this marketing situation had been effectively identified
and integrated into the planning and operation of the effort. Predic-
tions of the Chilean government indicated that this comprehensive pro-
gram would meet with great success. Unfortunately, the people did not
buy the fish, nor di& they attempt to modify their habits. Something
was obviously lacking in the analysis (Dr. Fernando Rodriquez-Schuller,

personal communication).




Ly

What exactly was missing from this approach and why was the failure
s0 substantial? One of the major reasons for such a failure stems from
the kind of apﬁroach used to ascertain the appropriate variables. The
people who would be the primary "beneficiaries™ had not had sufficient
input into the planning process,'either directly as participants or in-
directly in terms of the values through which they evaluated and made
their decisions. It is really fortuitous when planners working from out-
side of the system are able to ascertain the relationships that character-
ize the behavior of that system. The boundaries have to be sufficiently
permiable to allow considerable information to flow across them.

As I began to question the methods used in the development of ef-
fective programs I realized that most of my insights were sufficiently
biased by the educational process alone (there are many other biasing
processes), so that I fglt that a realistic appraisal of the comprehen-
sive character of both the problem and the environment within which it
had to be resolved was not possible inside of a disciplinary paradigm.

In the area of aquaculture an adequate and cheap supply of food may
be insufficient reason to insure its aqgeptance and its implementation.
The tremendous effort put into the development of such miracle foods as
triticale has generally been met with similar rejection.

In a project originally done by a group of Peruvian researchers and
community developers along with a group from Cornell University in the
1950's one of the best efforts that I know of was made to overcome this
problem of acceptance and change with a strong respect for the cultural,
social and ecological components of a situation. In Viscos, Peru, there
was an agrarian reform project which involved the modification of an

existing agricultural, social and economic system. The elements of the
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transformation from a feudal land system into a viable private property
and market economic system are not of concern here (The objectives

could be debated quite easily). The significant aspect of their ap-
proach was in the way in which they developed access to the systeme.

These communities are dominated by both mistrust and scepticism of
strangers. Many previous attempts had been made to alter the patterns

of agricultural production, but with little success. The rigidity of

the culture was very strong. The development team accomplished the re-
structuring of the landownership, the economy, and the educational and
political framework with what appeared to be minimum disruption of the
culture. The key factor was really not one single event, but the method
utilized can be illustrated by one example. There had to be a preadap-
tive process set in motion to overcome the reluctance to change. The
people in this community had previously been obligated to the patron for
.certain tasks. One of the most hated of these obligations concerned the
use of the ranch meadows by sheep and goat herders. The location of the
village was in the high mountain areas and animal herders would come down
in the winter to use the lower meadows and then would return to the upper
meadows in the spring. Certain "pees® had to be charged for the use of
the lands. Since someone was "assigned" the job of fee collection in the
fall, during harvest, and then again someone else in the spring, during
planting, there was considerable distaste and resentment for this task.
It was the specific insight into the operational behavior of the people
and their society that provided the keys for unlocking the gamut of
interactions that made effective change possible. The "sensiti&ity" as
well as the desire to incorporate that understanding into their -problem-
solving methods, allow future processes to be established and then to be

continued.




The research team resolved the issue of the "fee collector” by
finding one of the villagers who was unmarried ana without land making
him permanent "fee collector™ from which he derived his income. The
sense of "trust" and understanding pervaded the image that the people
of the village had of these outsiders.

The images arising out of these kinds of situations had a pronounced
effect on my attitude towards development. Similar examples also became
a significant aspect of my continuing belief that some kind of course oOr
seminar was required that would provide the kind of comprehensive per-
ceptions that these complex issues required for effective understanding.

I began to feel a strong need for some type of framework for look-
ing at societal problems within the context of their environment. The
disciplinary methodologies to which I had been exposed failed to provide
the desired synthesis. I had very little feeling for what was necessarye.
It seemed that the simple’addition of "more" and "better" knowledge
would really do the trick. If I understood more about what was going on;
then, it would be quite easy to adjust the character of the research to
include this relevant information. It was simply the idea than an
additive approach would benefit everyone concerned. There seemed to be
no real need to modify the methodology involved. Was it not true that
a demand curve was derived out of the totality of interaction of the
physical, social, psychological and cultural factors that caused people
to demand what they did? Surely the problem was based on thevfact that
people just did not havé the "right" kinds of information to incorporate
into their framework? Whenevér sigﬁificant points were made relative to
the issue of developﬁent and change in an economic situation, justifica~

tions and rationalizations could always be made for problems arising out
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of the solutions proposed. People seemed to recognize the limitations

of these methods but there was never sufficient impact to justify the
alteration of the techniques. It was only when I began to read articles
in ecology that some real comprehension began to emerge. I became aware
of an entirely new way of searching for the proper questions. It was in
this context of awareness of considerable information outside of my own
field, but vital to its effective interpretation, that I became motivated
to attempt the establishment of.some kind of course or seminars which
would provide the insights into this condition.

My first attempt began in the fall of 1968 in the Department of
Agricultural Economics where I was a graduaste student. I approached the
Chairman of the department and he listened very intently to the idea and
then politely informed me that it was certainly a very interesting idea
but that this department could not teach such a subject. He also in- .
dicated that he was unaware of anyone on the Berkeley campus who had
such interests or would be capable of structuring such a course. My
persistence in explanation forced him to say that my outlook was just a
mite idealistic. As I began to restructure my arguments (a technique
for which I am well known), he hurriedly suggested that I talk to the
Dean of the College of Agricultural Sciences. I do not believe that the
Chairman thought that I would really pursue the idea any further since
later he was greatly surprised when informed that I had gone to see the
Dean.

The Dean was also very considerate and listened with interest to
my proposal. He conveyed his personal concern for the issues that I
had raised, but what I was proposing was not approfriate to the College

and there were no funds to start such a project. He indicated that he
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was aware of the kinds of interdisciplinary efforts that frequently crop
up on the campus but that they never had much longevity. After some
comments about the disciplinary character of the campus he suggested
that he had heard that the Dean of Letters & Sciences was currently
interested in establishing some kind of course like this, but he was not
sure. I arranged an appointment with the Dean of L & S and we talked
for about ten minutes. The conversation wés very abrupt and the idea
met with some concern (aﬁd what appeared to be scepticism), but obvious |
disapproval. After some‘discussion of the apparent limitations of the

university in the pursuit of knowledge and their commitment to search

for better understanding of the ways of the world, I was directed towards

both the deans of the Colleges of Engineering and of Environmental De-

sign. The meetings were as expected. There was now some concern for my
sanity és well. Somewhere along the line the Board of Educational

Development was suggested as a possible sponsor. I never did pursue f;r
this avenue, but I do recall feeling that a non-traditional approach §€ 
would eliminate the kinds of participation on the part of faculty that I ;

considered necessary. This was most definitely not the kind of response

e e T e

that I had envisioned. It was much more of a psychological setback than
an intellectual one.

Upon my return to the portals of Ag. Econ., I decided to take

v e v

matters into my own hands and I began to organize some interest in ar-
ranging a seminar series around an interdisciplinary environmental 1l
framework. Speakers were invited and announcements given, but the effort

met with something less than overwhelming approval and acceptance.

e e e - e
e

Around eight students attended the first seminar, but no faculty. It

ol

o

was then that I was called into the Chairman's office for a little chat.

e
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He reminded me that I held an NSF traineeship and that as such I was
expected to devote fﬁll-time to my obligations as a graduate stﬁdent in
the department. I informed him that this was an integral aspect of my
interest and an appropriate part of how one should look at developmental
_issues. -Without comment on that statement I was informed that my pur-
pose for coming to the university was to gain knowledge about the

" methods of pursuing these interests and that it would be in my best
interests to first obtain a thorough grounding in these tried and true
technigues before embarking on some experimental approach that had
little historical validity.

T was now at a stage where I had some insights into the operation
of a university and, more importantly, I was now able to recognize that
an idea of some possible merit would often go unrecognized because of
the method and form of its presentation. The fact that an idea itself
may not be given consideration was a significant factor in my compre-
hension of the implementation criteria.

At this time I became interested in establishing some framework for
identifying the behavior of the institution which I felt would provide
me with guidelines for integrating my ideas into a format easily under-
standable and, thus, defensible from the point of view of those who
would ultimately be making the decisions about it. I attémpted to enter
into discussions with both faculty and students in the department to aid
me in identifying these factors, but I again met with opposition. The
thrust of the arguments focused around the need for objectivity in
science. "We are only able to observe and analyze; we are not suppose
to try to tell people what to do. We are only able to describe what is

happening, not what ought to happen.” My point that we don't really
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know what is happening, was just overlooked. I don't give up easily,
but now I was discouraged.

For some time there had been a developing concern for the survival
of the College of Agricultural Sciences and especially the Dept. of Ag.
. Econ. This concern stemmed from the continuing decline in both graduate
and undergraduste enrollments and also with the numbers of students en~-
rolled in courses. The School of Forestry and Conservation had shown
continued growth in their majors, but little increase in coursé enroll-
ment. It was becoming gquite obvious that unless some dramatic change
was made in the faculty/student ratios there would have to be a shift
of the departments of the College to other campuses. Panic began to
set in. Within this climate of fear some real motivation began to ap-
pear to redirect the focus of the departments and to update the courses
that were offered. This situation is very important because it provided
the environment for change. Previous to this condition there éxisted an
extremely defensive posture on the part of faculty for any kind of modi-
fication in the existing prégram. On numerous occasions students had
expressed their dissatisfaction with the way things were going and the
inability to draw new students and good faculty into the departments.
The stage was set for change and the possible acceptance of new ideas.

My specific efforts to establish an interdisciplinary course on
environmental issues were well kpowu within my department, but news of
them had not been widely disseminated throughout the college. I had
had many discussions with one of the faculty members in the Dept. of
Ag. Econ., who had been high up in the administrative structure of the
university. He was knowledgeable about the political process and

offered some strategies for implementing ideas within a university
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structure. I had been naive about the nuanees of personal interaction
amongst faculty. I had failed to comprehend the subtle factors of the
ipteraction between people and the kind of images that are created by

the manner and character of what was being discussed or proposed.
Effective implementation requires a strong sense of the internal behavior
of any system. My introduction into the histories of specific attempts
and successes at changing the university and, most importantly, the
College and School had a pronounced effect on the way in which I per-
ceived my role in this operation and the "sense™ of my participation.

The almost unbelievable (at first) political, psychological, and social
aspects of how an institution behaves in its "search for knowledge" can-
not be underestimated. They play the dominant roles in any implementation
strategy. The details of these exchanges become rather boring to relate,
but suffice it to say that I became sufficiently informed to recognize my
lack of education concerning the complexity and the character of making
change in society. How do you learn where the impact of an idea will do
the most good?

Inadvertantly I learned that there was to be a new (Acting) Dean of
the College. I wenf to his office to discuss my proposal and the pos-~
sibility of créating this interdisciplinary environmental kind of course.
He expressed a strong interest in my idea and indicated that he also had
had some thoughts on the subject. He was particularly interested in
what I thought a course like this should be about. Having once been
burned, I was twice cautious, and restrained my desire to tell him how
it should be done (a notable achievement). He indicated that he would
. like to talk to me some more about this when he was in a position to do

something about it. My impression was that I was being given the




52

runaround again and that the idea had little, if any, chance of ever
getting to first base. I was still‘trying to persevere in the Dept. of

Ag. Econ. (a task becomiﬁg more dubious by the moment) and I had

érranged to bring some people oriented around environmental issues into
‘the department to discuss these issues and also to t;y to provide some
motivation for promoting the concept of an interdisciplinary course on
the subject. There was some concern on the part of the faculty (two)
and‘students in the Natural Resources segment of the department, but
they almost unanimously felt that this concern did not warrant a special
course on the subject. The general feeling was that any recognition or
expression of the importance of environmental problems were, at best,
premature, but in all likelihood just another fad which would have little
impact on the world, not to mention their own research. Nothing was done
to alter this attitude.

The department chairman called me in again to purge my continued
efforts in this area. I was informed that this effort was not in the
best interests of the department. They had been trying to prevent any
serious modification of their current research interests and there was a
campus wide effort to "water down" these research objectives. If I per-
sisted I would not be éllowed to keep my NSF traineeship. I was reminded
that I had received this fellowship with certain stipulations and that I
had obviously "branched out" from this orientation. I was now a very
frustrated individual. I decided that I should pursue my interest out-
side of the university since it was hopeless within it. My interests
began to focus explicitly in the direction of environmental issues and
around environmental organizations. I then became involved with "grass-

roots" types of organizations concerned with environmental issues.




53

One of these organizations was the ﬁerkeley Ecology Center. Among
the many factors involved in the creation, development and operation of
the Berkeley Ecology Center, one of the more significant elements re-
lates to the tremendous change in my own outlook and motivation as a
vresult of finding the kind of mutual support that reinforced my decision
to move in this direction. Being part of a "commmity" of interest
helped to overcome the harassment and intimidation that had prevailed.

I had just begun my intimate involvement with the Center when I was
called back into the office of the department chairman of Ag. Econ.
again. It then became my intention to resign as a graduate student and
leave school. As I went into the office my mind was made up. An en-
tirely different attitude greeted my arrival. He asked if I was still
interested in that course on the environment and I said that I was even
more interested than before. He indicated that he had had discussions
with the Acting Dean of the College and that they had discussed my
interest and that the Dean would like to talk to me again. The Acting
Dean and T discussed a variety of aspects about the character of such a
course and the implications for the college and the fact that there were
now a large number of faculty interested in pursuing this effort. Our
conversation focused on what, how, and who about the course and the kind
of student interest that might be generated. He then asked 1if I would be
interested in aiding in its development and teaching infit. I indicated
that I was very interested, but that I did not think that my department
would have the same concern as I. He said he would speak to the depart-
ment chairman about it.

Some days later I was called into the chairman's office. He said
that he understood my interest and concern, but that I had other obliga-

tions which would take precedence. My anger was obvious. I indicated
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that nothing could be further from the truth and that my education was
dependent upon my continued involvement in areas where these kinds of
insight would and could be exposed. He said that I should consider the
full implications of what I was doing, but that he doubted that I would
be able-to involve myself in the development of the course since they
intended to require a Master's degree of those who would be involved in
the teaching. Since I had not passed my written exams, I did not have a
Master's degree. When we discussed the request that the Acting Dean had
made he indicated that a number of faculty had been discussing my situ-
ation and they all felt that I had not been applying myself as diligently
as I should, and this would probably be reflected in my written exams if
I did not direct my energies into more productive channels.

All of these factors combined to create a very difficult situation
for me in terms of my life and the goals with which I had for so long
been identified. These personal problems manifested themselves in the
desire to leave Berkeley and my family for awhile to sort out the direc-
tions I should follow. Another student and I went to an Environmental
Quality course at Oregon State for six weeks. The seminar itself was
not very valuable since it had little in common with our concerns.
However, the time spent away from the environment that we had been so
close to was of great value to me. It brought perspective to the
issues involved and to the way in which they had to be evaluated.

Upon my return I became directly involved in the Berkeley Ecology
Center and spent much of my time in organizing, developing and working
on environmental issues. The involvement with others who were also con=-
cerned and motivated became an instrumental aspect of my interests and
the direction of my life. I had always reflected a broad-based per-

spective of the world, but my training and the opportunities had never
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given me the chance to express that philosophy in any productive way.

As I worked on these diverse issues and prbblems I began to visualize

the concept of facilitative implementation. I became aware of the
numerous ideas and potential approaches to problem-solving that
usually go unrecognized and untried. As people came into the Ecology
Center they wanted to do something about some problem, but knew nothing
about how to go about doing it. For some, those who had the motivation
and intensity to try anything, this was not a real problem. These people
would just plunge into something and pursue their interest in an ad hoc
manner. This type of involvement became invaluable in terms of their

own learning process, but did little to resolve the issues that were the
real concern. There was no foundation upon which to build any real un-
derstanding of how to identify the "problem" or how to go about resolving
it. Many of the proposed "solutions" were worse than the ""problems" they
were designed to alleviate.

The principal developers of the Center oriented the operations
through a philosophy calling for well-defined structures that provided
clear identification of responsibilities and roles for all of its members.
This structured approach seemed to be very non-productive. It embodies
a philosophy that everything and every relationship was known, ex ante,
about the entire system. A fantastic flow chart was devised to display
the roles and relationships between every possible entity within the
Center. Every avenue of interaction and every potential pathway for in-
formation was determined. No one, according to this approach, would
ever be confused as to what and how their contribution to the organization
would be handled and integrated into the system. It was a fiaseo. It

was a case of the traditional planner and designer trying to establish
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the criteria and requirements to achieve a certain kind and degree of
behavior. Every detail is determined and everything that could be of
import is included; nothing seems to be overlooked. Why is it that
these types of approaches never seem to work except in very limited
situations? The answer seemed to center around the objective of
achievemen£ over process. The desire to "achieve" something excludes
the "process"™ involved to reach that level of achievement. Dynamics
are involvedlin what is happening in natural systems., They are
evolutionary in character and cannot afford to make such structured
decisions about the future. Whenever any species evolves without some
built-in flexibility to adapt to changing conditions its survival is
seriously jeopardized. What was needed, but never was created, was a
dynamic and interactive network of pathways that would provide the
flexibility required for an evolving process.

Some preconditioning is necessary before any real perception can
be obtained for designing an effective set of processes. I had to be-
come aware of my own biases and values before I could recognize the
usefulness of any others. It is possible to look at something only with
the eyes that you have and to look at something in a different way re-
quires & total retraining of the eyes. A magician uses this phenomena
very well. If I want to fool you into believing something is happening,
then I must be aware of what ways you normally behave when exposed to
certain types of information. My judiciously creating a situation that
conveys a specific arrangement of information, then I am able to provide
an.illusion of reality while simultaneously modifying what is really
happening. Modification takes the character of both form and content.

We all experience this condition. We are faced with the same
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information, but we filter it through lenses that have been manufactured
from past information. Only if observational techniques have general
interpretive qualities can they be useful over a broad range of ex- f@
periences. There is a general insecurity which develops when we attempt
to incorporate new ideas and information into our present framework. ‘E
Institutions are not designed to reflect this condition. They fail to
respond to the fear which results from risking intellectual identity and I
this forces people back into the traditional paradigmé.
With this interpretive attitude I began to establish an understand- %E
ing of what was going on in the Ecology Center and to understand why it
was happening. Identification with the behavior of a system provides
insights into what processes allow for effective interaction. This
behaevioral understanding also aids in recognizing the capabilities that

are available and the needs that frame the objectives of the group.

There were many problems about the organizational framework. Some
of these stemmed from the type of highly structured model previously
discussed. The well-defined approach had met with such opposition that
it set the stage for a consistent refusal to accept or design any other
approach. If the idea smacked of structure it was rejected out of hand.
The group had been pre-conditioned. Everyone was sO concerned with b
allowing complete freedom to be pursued that they failed to comprehend
any need for cooperation (except in a very limited Way), or the need to
coordinate energies for more concerted actions. There was a failure to
communicate and to provide sufficient feed-back fbr effective modification
of effort. The result was a very energy depleting system. It is ironic
considering that we all recognized that the lack of coordination and
cooperation in our society was responsible for most of the environmental

problems that we were trying to resolvé.
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A1l activity proceeded outward like a supernova. It was psycho-
logically exhausting. The turnover rate of people was enormous. From
one day to the next there was a flux in the membership and the activity.
.There was an obvious need in the community for the type of effort that
~ the Center was potentially capable of fulfilling, but the processes re-
quired to meet these needs was unavailable. There was an inability to
adjust to changing information. A real learning process was absent.,
Even when effective information was being received it was seldom able to
be integrated into the current procedures and way of thinking. It was
only through the turnover phenomenon that change took place. These new
ideas coming in would act as both a catharsis and a catalyst for energy
resurgence. Actions were modified through attrition and absorption of
outside energy. The maintenance of the Center was determined by large
inputs of outside energy. As long as new blood and new enthusiasm
could be captured by the group then its validity as well as its viability
could be kept intact.

It would be wrong for me to imply that the Center failed to respond
to the obvious problems that would appear on the surface. They did
respond readily to what appeared to be needed. The implications of
what I am trying to convey is that they failed to grasp the significance
of the continued conditions that appeared: the underlying causes.

There was an unrecognized cancer in the body causing a headache. They
responded to the headache with aspirin which only resulted in their
delaying the response required of the true problem and compounding its
effects. Responding to symptoms rather than causes made the problem
that much more difficult to deal with when it was eventually exposed. I

‘might add that this type of response is a condition that pervades most
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of our problem-solving in society today, so it should not cause any
startling revelations to occur. There was no conceptual framework
available which would "force"™ people to look deeper into the issues.
Those people working iﬁ the Center responded in a linear, cause and ef-
fect manner that rarely leads to long-lasting and productive resolution.
It also should not be inferred from this setvof perceptions that
the Ecology Center was totally ineffective or non-productive within the
limited areas in which it operated. For the time and resources that
were available to it, it was very effective for certain types of activity.
It was also a fertile environment for exploring and innovating ideas and
actions which would not have occurred otherwise. The purpose here is not
to create either an historical or comprehensive description of the events
that transpired during my involvement with the Center. The importance
for this dissertation is the pre-conditioning and preadaptive processes
that prepared me for my efforts in CNR. Many of the ideas which I had
held while attempting to establish an interdisciplinary environmental
course were found wanting when they were put into practice. I had never
been more aware of the divergence between theory and ﬁractice. Somehow
we continually fail to adjust our teaching methods to the need to recon-
cile what we learn with how it is used. Much of the philosophical
rationale for the concept of the Ecology Center was well thought out.
There was a strong recognition that traditional methods for resolving
environmental problems would not suffice. The recognition that new

techniques were required did not transcend the administrative structure
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of the organization.
Where the Center failed was in its inability to design an organiza-

tional structure which paralleled its philosophy. The lack of any real
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comprehension of the appropriate kind of structure is no real excuse.
What should have been done? A structure could have been developed which
explicitly recognized this}set of unknowns and then flexibly designed to
adapt to the changing conditions and learning processes inherent in any
evolving system. There existed 1little or no network for feedback so
that the sense of adjustment that may have occurred could not be ef-
fectively integrated into the ongoing procedures. As with any species,
When the environmental conditions were altered and the ability to adjust
was lacking, the system began to lose viability.

Another element emerged that also contributed to the Center's in-
stability. Many of the people involved felt that the purpose of the
Center should be focused on the creation of a place where energies and
activities would be given the opportunity to develop, where people would
come to work on projects and to avail themselves of the resources. Some
of the participants wanted an orientation that would "draw”™ people in-
ward like a magnet. One of the first projects was to widen the doorway
because of the crush of people who would be trying to get inside the
Center.

Others felt that the Center should have a diversity of activities
but that much of the energy should be directed "outward" towards the
commuﬁity. This "outward" orientation stemmed from the belief that most
of those who would come by the Center would be those already concerned
and motivated towards environmental issues and that the real effort
should be towards those who had yet to develop such a value system.

The conflict over the operational objectives of the Center was
never resolved, not that it should have been, but there was never any

real forum through which to display the issues in a manner that would
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aid in its resolution or comprehension. Dissention and dissatisfaction
ensued. Confusion of this kind can often be diminished, if not elim=-
inated, through the creation of effective environmments for useful con-
'frontation of the factors involved. Also, this ecosystems design ap-

~ proach would enhance what appeared to be a major difficulty in the
condition and that is.the perceived notion, in this case a true notion,
that the people involved had little or no influence on the direction the
organization would take. An assumption was made that since everyone was
in general agreement with the overall purposes of the group, then they
would not need to be involved in the determination of how this endeavor
would be carried out.

The Center deteriorated into the more traditional approaches for
running an orgenization. The group opted for a structure that would
initially require a limited amount of very scarce energy in the short-
run but would, and did, eventually require a much larger amount of energy
in the long-run. The long-run energy exploitation cost the group its
vitality and its health which turned out to be a much higher cost than
had been anticipated and more than it could afford.

It is not unexpected that the criteria selected to operate the
Berkeley Ecology Center were those that we find throughout most of
society. That's where we all came from, so we simply reflected those
perceptions. The Center still exists in a limited form. It has
modified its original purposes and found an orientation that keeps it

viable. There is nothing wrong with that.




CHAPTER III

AN ECOSYSTEM IS DESIGNED
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"Let us say that substance is vibrancy tending towards transformation.
All existence - whether mountain, sky, star, shaft of sunlight,
thought, song, or self - is vibrancy. And the oak tree (if only I had
eyes to see) is a particular arrangement of vibrant energy. The oak
tree (if only I had ears to hear) is a consummation of its constituent
vibrations, thus a perfectly harmonious strain of music. The oak tree
(if only I had ways to learn) is available for me to enter and
experience fully."

George Leonard
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Comments on a pre-adaptive process:

It becomes very difficult to extract from an experience those

Pacets that lend credence and comprehension to what actually happened.

In reflecting on events in our past we often select those situations

. and conditions which stand out in our minds. Frequently, these elements
are dramatic, but not always significant. I'm personally a believer in
the philosophy that any factor may be a significant one and to downplay
small and subtle aspects of a situation shows a lack of insight into how
systems behave. In this particular case I am positive that the conditions
present at the time of the event were much more complex than I am able to
illustrate here. My emotions are an integral part of the interpretations
of what went on. These emotions should never nullify the illustration
simply because they bias my perceptions. Indeed, because they formed an
integral aspect of my actions and my evaluation, they play an important
role in fully comprehending what took place. They also aid in identify-
ing my psychological condition and my frame of mind.

Much of what I learned about implementation emerged from the ex-
periences in attempting to initiate an interdisciplinary course and my
involvement with the Berkeley Ecology Center. Through the efforts with
the course I obtained some of the most powerful insights. At the time
that I attempted to establish this course, I had available to me many of
the structured attitudes that predominate within the usual scientific
modes of learning. It was just not sufficient to have a good idea: I
had to develop and organize the information in a manner that would con-
vey and justify my hypothesis in isolation from most of the factors
relevant to its implementation. I had to "think through" what I felt
was an important idea and to provide a plausible framework within which

T could defend what I was proposing. It seemed to be appropriate for me
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to formulate my idea into a plan that would stand the "test" and that
wéuld show that what I was suggesting was certainly nof a héphazard and
half-baked idea.

This reasoning resulted in my developing a proposal that when pre-
sented to others left little room for modification or the incorporation
of other values. That is why it was so overwhelmingly rejected. There
are many other reasons as well (e.g., graduate student, Ag. Econ.,
demeanor, dress, beard, prejudice of others, etc.), but the character of
my proposal seems to be dominant. Qne has to be somewhat concerned when
no one seems to understand or want your idea. My attitude, in the begin-
ning, was that everyone was an incompetent and that absolutely no plan
or proposal would have given rise to some acceptance on their part. This
was certainly not the case, although I still think there is merit to the
argument at times. I also do not wish to argue the case for their com-
petency; but, that their possible incompetency is of little relevancy to
this point. What I did come to believe is that I handled the issue very
badly. To have assumed that I would be able to design an interdisci~
plinary course with all of its rationale, all by myself, was complete
folly. If it was anticipated that other people and other disciplines
would participate in its operations, then it would seem prudent, at the
very least, to include the ideas and values of others in its design.
This integrating insight was a revelation for me. It appears that much
of the reason for the many failures of interdisciplinary programs and
courses stems from the lack of a viable means to create this integrating
kind of process. In the initial stages of its development any inter-
disciplinary effort must contain sufficient flexibility to evolve with

the changing array of inputs and insights into the group. Any attempt
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to establish a plan without a parallel and explicit effort to incorporate
the ideas and explanations from those who will be making the decisions as
well as those who will be effected by it will rarely be successful.

The failure to reach some positive conclusions concerning my initial
. effort was largely the result of my failure to understand the coupling
processes that would make the action viable. None of the people with
whom I talked were able to identify with what I was proposing. Their
own perception of the world prevented them from recognizing the implica-
tions of this specific proposal. In their world the assumptions that
formed the basis for my actions just did not exist. Even my perceptions
had just recently emerged from a long transition process itself and I
would not have understood my own proposal just a few short months before.
The process that I had gone through, and which had brought me to the
level of undérstahding that I was presently in, had not occurred to them.
They were unable to figure out how it was that I could think the way I
did. From this insight came the realization that little, of anything,
can be accomplished without some pre-adaptive mechanisms which can provide
a conceptual framework for recognizing and accepting new information or
reorganizing old information.

Each individual has developed habits that provide emotional
(intellectual, etc.) security in a world that reenforces insecurity.
These habits support whatever we believe and make change and modification
difficult to accomplish. This rather obvious statement has to be recog-
nized and made an integral aspect of any type of planning process if ef-
fective change is to be made and the transition to the new condition is
to be less traumatic. Operational capability depends on our cognizance

of these security factors and their influence on others.
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At the Berkeley Ecology Center I had approached the subject of
organizing and administering groups to people in the more traditional
ways. There were hierarchically arranged decision-making units that
transmitted operational criteria downward through the system. Efforts
to provide inputs from below were generally peripheral in nature. They
were really means by which some token inputs would be used as a way to
mollify the non-participants (Lords and serfs). It was, and is, gen-
erally felt that certain groups have the capacity to affect decisions,
and the others, even those with capacity, will better use their energies
at levels of operation that "maximize" the output (however defined) of
the organization. Within the context of entities that have goals that
are also more traditionally defined (e.g., profits, market share, etc.)
these techniques may be effective or relatively easier to control than
the riskier and ob?ibusly less understood methods that pervade the
structures similar to the Ecology‘Centero

The types of formulation chosen will usually emerge from the
decision-making perceptions and actions of our past. The operational
processes of the system in question have rarely provided the impetus for
determining the character of our ideas and strategies for implementation.
Our basic assumptions will Bsually remain intact and this "forces" the
acceptance of those "traditional” techniques that have always been most
familiar to us.

My original attitude within the Center was focused on these tradi-
tional procedures. I learned the uncertainty of providing a detailed
and highly structured program to a group and then having them accept it,
only to find out that the administrative structure prevented its imple-
mentation. Assuming that the techniques for implementation were adequate,

I failed to grasp the importance that the environment within which a




program would operate is as important as the content of the program it-
self. What was needed was an administrgtive structure and operational
framework that would coincide with the actual working environment
(system). It is this environment and not Jjust the system components
that make the thing work. Both the environment and the system are in-
tegrated into each other and neither dominates the other. It 1s in this
integration context and the interfaces between them that the implementa-
tion issue resides.

There is another way of illustrating this concept: if one has all
of the parts of a watch, one can never say to what degree any part is
more important than another. Each has & role to play and is essential
for the proper operation of the watch. Now if I wish to redefine what
I mean by watch, then I might be able to modify the claim of equality
for certain elements of the watch. That is, if I were to state that
keeping time was not of importance for a watch, thep some elements would
not have the same value as the others since those specific parts ha@
played a minor role in the operation of the watch. Their importance has
diminished relative to the other parts. As long as the concept of
the watch remains the same, then I am obligated to consider the importance
of all elements within that context. Without a case in which to put the
parts, I have satisfied the original perception of what it is that makes a
watch, but I have failed to provide the environment that will allow it to
consistently behave in that manner. The dynamic properties of the watch
are lost. If I fail to design or create an environment appropriate to
those aspects that will influence the overall operation of the watch, and
allow it to function in a manmer consistent with its design; then, I
negete both its function and its usefulness. Thus, in ecosystems design

both the comprehension of component interaction and the goal context are
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required. Remembering always that the environment facilitates both the
operation and the interaction.

A wide array of diverse methods are available to adapt this design
concept. Within the context of the Berkeley Ecology Center man& of the
members felt the need for a more operational environment, but also felt
a cautious respect for assigning e limited amount of emergy into an un-~
clear objective. dJust what do you mean by environment? It is hard to
estimate the change that may have 6ccurred if an ecosyétems approach had
been attempted. But such an approach was not attempted. What did happen
was that the people became psychologically exhausted and frustrated by
the inability to operate in an effective manner and over any length of
time. The structure was too hierarchieal, and unresponsive to the needs
of the group.

Coherence in Systems:

Ecosystems are evolving systems. Because of their dynamiecs, efforts
to explain their behavior have been difficult at_best. Generelly ex-
planations result in the freezing of histdry, the constraining of the

moment to moment interactions which provide a view of their patterns of

behavior. ~

We all know how difficult communication is and pgw the nuances of
language convey meanings that are un@ntended an@ frequently misinter-
preted by others. This confusion bgcgmgs a major problem for an inter-
disciplinary effort because every discipline has its own interpretive
paradigm.

Imhave found that analogy and example proyide a means to splice

perceptions together to form coherent entities.
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There is also & much more serious problem that often causes failure
in interdisciplinary efforts. This is the question of originality. Most
interdisciplinary work is particularly vulnerable to this kin§ of crit-
icism. Successful applications of an interdisciplinary effort result in
a synthesis of information and the emergence of new and insightfu; ideas
and approaches concerning the situation at hand. Ideas are not created
in isolation, it is true; but, interdisciplinary efforts must confront
£he issue directly. Nothing that I do or have done could ever be done
by me alone. Every achievement was en intimate and integral part of the
interactions of all those involved in the CNR program and py soﬁe people
who never knew that they were involved. It is absolutely within the
nature of interdisciplinary, systemic, holistic and me. It is embodied
in an ecosystems approach. All thet is unique here is my perception of

it.

The CNR Program is an innovative program designgd fqr students who
are concerned about the quality of the total environment. Thehprogram
places maximum emphasis on individuslized goursés and experiences de-
signed by the student to suit his/her own area of interest and nee@s.

The flexibility of the program and its requirements allows students and
faculty to adapt and adopt information, methods and formats in evolving
towards a wide variety of purposes, goals and desires.

The character of the CNR program attempts to provide an environment
within which students, faculty, and staff can work effectively together
to identify and understand the interactions and behavior among resources,
institutions and all species. No single academic program (including this

one) can offer the knowledge and insights necessary to manage, understand
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or cope with the ever-developing environmental problems and situations.
In order to attempt to understand specific problems or obtain specific
training, students are encouraged to avail themselves of any and as

mﬁny of the offerings both on and off the campus. CNR strives to pro-

. vide a dynamic forum where the relationships among the involved academic
disciplines and the community can be explored and integrated as the basis
for informed action. It is designed for those students who are willing
to take the majo; responsibility for design;ng their own education. It
places & premium on learning by doing, studying in the field or working
on community problems.

CNR is much more than & traditionsl academic program. It is
characterized by a spirit of working together; through the creation of
an innovative, interesting and relevant learning experience. It is an
operational community. The full involvement of students in course and
program planning and administration is encouraged and constitutes a
basic part of the CNR program. Courses are continually being developed
and reorganized in order to reflect the dynamies of reality, the learn-
ing needs of the students and the developing perspectives of the faculty.

(For additional insights into the philosophy of CNR, see Part II)

"You must play the ball from where the monkey drops it."

From the rules of the Bombay India Golf Club

The Situation as Given:

The CNR progrem was in a state of enjoyable chaos during the
Spring of 1970. The "flagship" course (IDS10) hed been running (suc-

cesafully) for two quarters and the CNR major had just started in the
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Winter Quarter. There was little money, little space, little structure,

# ot

little organization, little curriculum and some very big ideas and

it 2

goals. We were also lacking any comprehensive approach to problem-
solving although we had a very excellent congeptual framework from which

to work. The concept of the ecosystem had been expanded from its striet
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ecological base into a comprehensive framework for the understand;ng of

complexity. The lack of any well-defined set of conditions for the

e G

operation of CNR is certainly not a negative one. It was, to say the
least, a fortuitous circumstance since.it allowed for the évolution of
the program within a wide range of possible directions. Few ideas could A
be excluded a priori. In order to exclude any potential idea & deliberate
effort had to be made since there had never been any formel structure or
eriteria that would provide the means for evaluation or comparison.

Each situation or development had to be decided on its own mer;ts.

\
|
As certain methods were tried and as they often failed to prov;de an %A
‘acceptable framework for evelustion then it was rejected. This flex- %
ibility was essential to the kind of success that we developed. Much of %
this credit goes to the students who were willing to live with;n this é
intellectual fuzzy zone. But most of the credit should go to a group of |
faculty who relinquished their fears to the potential that this new ap-
proach might offer. They demonstrated that rare gift of peing able to
break out of their own paradigm and redirect their efforts towards a new
and untested one. There‘are no words to express the diff;culty of this

action or the immense implications of their contributions.

"They created feelings that I had never had before - an over-
whelming sense of gratitude and appreciation - I love these
people - they make life have meaning."
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Many of the initial faculty members had some interest and concern for
environmental issues and interdisciplinary education, but that was not
their primary focus. The rationasle from which the program was created
came initislly out of a concern for the declining enrollments within the
College of Agricultural Sciences and the need to increase the course en-
rollment in the School of Forestry and Conservation. Tpe CNR major
evolved out of the recognition that & realignment of the undergraduate
currieuluﬁ would enhance the image of the two sponsoring groups. It was
developed to enhance and reenforce their desire to remsin on the campus.
A 1ack of faculty support fo£ fhe CNR program was cqntinuously and
dramatically portrayed through & number of instancgg in which faculty
demonstrated their disapproval of what was happening as well as their un-
willingness to participate in any aspect of the program.

I had been working full time for the Berkeley Ecology Center during
the early part of 1970. Because of my disappointment with the operation
of the Center, I had been searching for new avenues to expand and de-
velop my environmental interests. In March of 1970 I was called by David
Seckler, the professor in charge of IDS1O, and asked if I was still
sufficiently interested in the program to come back and teach in IDS10.
It was an opportunity that I could not pass up and I accepted. l

My involvement and commitment was both immediate &and extensive. I
became emmersed in the life of the program. This was a very hapﬁy time,
To the others in the program my mot;vationi commitment, aﬁd capgbilities
were sufficieptly recqgnized to Justify the faculty an@ students offerigg
me the positiqn of coordinator. "In the past the rule hgd beeﬁ @hat of
"Head Associate” for IDS10, but the duties required that position to be

expanded to include Coordinator for the whole CNR program; We still had
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a Chairman of the Administrative Committee who provided guidance and
legitimacy to the operations of CNR. The Coordinatpr's position was
necessary because it was the only"full-time"commitment available to the
program at that time. When I became Coordiﬁator, a majority of the
faculty in the School and College were unwilling to participate in any
way in the program. It was a slow and cautiocus process tha§ eventually
reversed this trend and began to bring these people and others into
active participation.

"When you have a lemon ~ make lemonade."”:

The situation as given in CNR when I became Coqrdinator provided
the opportunity to utilize a very innovative_approach: Based upon my
previous experience, I was certain that I was not going to make the
same mistakes again. No longer would there be the formpla@ion of a well~
defined plan of action end the creation of objectives<in isclation from
the corresponding community of participants. There‘would be_no re-
striction of possible avenues and modification pathways for change as
new information became knowp. To enchance what the program was capaple
of doing best, that is, providing maximum flgxibility and"experimeﬁta-
tion, there was a need to provide the environ@ent that woul@ reenforce
that direction. Since many faculty who were unwilling to'partic;pate
except through some token way - and "coercion" in the usual FTE sense
was not possible - then, some other fechnique had to be devised. My
epproach was to create an environment that was stimulating and conducive
to learning; but one that would explicitly provide the means through
which sceptical faculty could participate productively and on their own
terms. The central theme of this approach and & principle which had

guided many of my actions is that:
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"NATURE NEVER SET OUT TO MAKE A SPECIES. EACH SPECIES
EVOLVED OUT OF AN ENVIRONMENT THAT WAS CONDUCIVE FOR ITS
DEVELOPMENT - AND NONE OF THE SPECIES ARE FINISHED YET."

This was the attitude that guided my actions and oriented
the direction of the program.

Find & niche and £ill it:

In any human designed evolutionary system there is a‘tyo-fold
problem. One element is the identification of availgble pichgs and the
understanding of what is required to satisfy tpgfrelationships
that provide the criteria for niche utilization. The other aspect is
the creation of niches which are suitable for the kinds of environ-
mental relstionships that are available. Some understanding of the
systemic perturbations is required as realignmment of elements oceurring
due to the creation of & new niche. In one sense it is ﬁecessary to
search out these available niches and, on the\other hand, it becomes
necessary to create them. This orientation is adaptive to a facil-
itative process. This establishes the direction towards which the
process must proceed. In the context of the CNR program this process
directed and guided the activities to where they would be of value %o
the students and thus create the kinds of environments whgre existing
relationships could be more effectively utilized. There was neve} any
attempt to cut off any energies displaygd, but we would attempt to ex-~
pose the situation in the context of what each person felt were thg_;m-
portant variables fop that issue. This exposure would p;ovidg a means
to place the issue in an:holistic context that would provide End estab-

1ish an explicit array of relationships relevant to the students own
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conception of the idea. From this framework we would then be able to
edapt from the "real” situation and then guide the energy that had
eﬁerged. There~are ﬁany'philosophies (e.g., marital a;ts) that use this
approach of never trying to stop the emergy being directed, but instead
to Judiciously interrupt the vector and redirect the energy in a legs
destructive manner. This is the operational mode. FPartieipants always
knew that they would never be turned away and that thei:;ideas would not
be judged as naive'or‘stupid. They began to adopt inﬁovativg and in-
sightful ideas in their search for knowledge anq understanding. They
were not afraid to explore new perceptions and question the underlying
assumptions of their interests and values. They began to learn.

Administrative Insights:

Many images of the administrative aspects of the CNR program have
been placed in Part II to limit their interference with the stream of
process within the dissertation. These structural facto?s and components
evolved out of the conditions and arrangements existing within and about
the University of California at Berkeley during that partiecular time.

The best that can be hoped for is some identification and comprehension
of the character of the program and some insights into the procedures and
processes that made it happen as it did. The significance of this effort
may be in the recognition that the kinds of behavio;al patterns repre-
sented in the CNR program can be created from the implementation
strategies developed here.

The program is a complex array of people, environments, events and
processes. During my tenure as coordinator we were involved with the
acquisition, utilization, exploitation and motivaetion of over 500 faculty

members from 65 different departments of the University of California,
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Berkeley campus. These were people that had some direct contact with
students in the program in some form. Many other people have participated @f
~in the CNR program and the best estimate is well over 300 busiﬁess, g ;
government and other organizations, groups and individuals. Some of these
' people had only a peripheral contact, but a significant portion had, and
continue to have, a close involvement with the courses and the students nf
(See Part II for a listing of most of these people).
There are many reasons why we felt that this kind of diverse in-

volvement with the students was so essential to the effective operation

[
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of the program. As we became more aware of the comprehensive character

of environmental and social situations, we began to realize that "you

can never do just one thing." The implieations of any action cannot be
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fully understood, much less identified, without some comprehensive per- ‘Y

ception of the relationships between things. Relationships cannot be ?g
recognized if the eyes are only focused on one thing at a time. We must 3
be able to direct our attention to an array of observetions without &3

i §

losing sight of the initial issue. This formulation provides the
rationale for our continued effort to obtain as wide a perspective as
possible and to provide an educational framework that would "reeducate"
participants. The change that was desired was in their conceptual at-
titude towards this kind of thinking. An interesting phenomenon was to
what extent students and faculty alike began to realign their values as
this process evolved. Not everyone did, but a significant number re-
flected these changes in their actions and the questions they asked.

There was a definite attempt to alter people's values. The faculty and
staff did not intend to alter them in any preconceived way or towards some

specific goals, but to provide them with the kind of information that
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would give them the oppoftunity to expand their images. Each species
attempts to exploit its environment within the context of its capabil-
ities. It wauld seem that each person should be given the opportunity
to discover what those capabilities really are.

Without & conceptual framework to help evaluate information that we
receive, it does little good to go about collecting information. It is
also very much like GIGO (garbage in - garbage out). We are all aware
that the kind of data collected, the processing of the data, and the
output are all reflected through the process. People, of course, are
much the same way. If our programing is wrong, then it makes little
difference how much and what kind of information is provided. The
specific elements and structursl components of the CNR program lend
little insight into the approach. Thus, the focus of the dissertation
is on the behavioral patterns from which the processes in an- ecosystems
approach will emerge.

Interdepartmental Studies (IDS) 10, "Man and His Environment:
Crisis and Conflicts," (an ethnocentrie title recently revised) formed
the initial direction for the program. We also initiated IDS 49
(Introduction to the CNR major) and IDS 149 (Senior Seminar in CNR) as
required courses. These three courses formed the operational framework
within which the program attempted to provide some common thread of
understanding and some foundation for the majJor. These basic formats
alone were insufficient to establish any real educational process that
would benefit the student when resolving complex environmental issues.

The dilemma became one in which some kind of structure would
eventually lead to an established methodology and another discipline.

Since we had no clear idea (at least there was never any real consensus )
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of what the real charascter of environmental problems were or any under-

standing of how to resolve them, we felt that the program must have the

flexibility to adapt to new ideas and information as it became known.

This was & constant battle because there was always those féw who did have

. "the answer." Any kind of disciplinary structure would be disasterous

from this viewpoint. A structured type of environment had to be avoided,
but just how to do it in a way that would allow everyone, faculty and
students alike, to feel comfortable with flexibility wﬁs something that
had yet to be discovered. There was a well-developed realization that
we had to allow experimentation and the testing of ideas, methodologies
and techniques if we had any hope of obtaining the kinds of resources
that we needed to establish ourselves as a viable educational program.

| My particular formulation evolved out of this network of perceptions
which, in part, were historical and were also based on the simple fact
that I was at a loss to suggest any kind of reesonable alternative to
the ideas that were being proposed. This recognition that there did not
exist any "one" way, became a perception of consequence since it provided
a rationale which reduced the influence of those who felt thet they in-
deed did have the appropriate methodology for the program. Those in the
program who felt that a particular direction should be chosen were
deterred from any dominance in CNR. Yet, simultaneously, these same
jdeas were encouraged as an integral part of the pogram. Any faculty
or student who offered an idea or suggestion was explicitly encouraged
to pursue that direction. By deliberately listening to what others were
saying, and extracting what appeared to be the key elements of their
ideas, exploiting that perception as a positive force, the ideas exposed

could be acted upon. Whatever the concept or whatever the idea, we made
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sure that it was never, -ever swept under the rug, but effectively
directed and implemented. My primary role was that of facilitator:

to meke things happen. I was a catalyst within the system rather than
a controller over the system. I was also a friend. All of the faculty

who were intimately involved with the program had a similar orientation.

"And with listening too, it seems to me, it is not the ear
that hears, it is not the physical organ that performs the
act of inner receptivity. It is the total person who hears.
Sometimes the. skin seems to be the best listener, as it
prickles and thrills, say to a sound or a silence; or the
fantasy, the imagination; how it bursts into inner pictures
as it listens and then responds by pressing its language,
its forms, into the listening elay. To be open to what we
hear, to be open in what we say . . "

M. C. Richards

An Ecosystems Approach is Formed:

It is in the design and establishment of environments that an eco-
systems appfoach is formed. There is no one ecosystems approach.
Since the major purpose of utilizing such an approach is to aid in the
identification, understanding and resolution of complex situafions,
then it is understandable why no single technique will suffice to ac-
complish such an array of diverse ends. There do exist some criteria
and procedures for the development of an ecosystems approachs The
criteria and the procedures cannot be established through the use of
traditional methods and statements which catalog components of the
process &s & linear series of events. The approach never acts as &
linear series of decisions. No sequential ordering of significant
factors will suffice to provide comprehension. Reality is complex and

so must be our approach to resolving issues that are real. The criteria
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emerge from the perceptions obtained and then aid in our being able to
ask the "right" kinds of questions. In this regard, the approach con-
centrates on the establishment of a process for dealing with complexity
rather than an achievement orienmted approach. It is of little interest
whether ends justify the means or vice-versa. But whether it is in the
process that comprehension takes place. Conscious recognition of the
implications involved determine the character of the operationsl ob-
Jectives. Ends and means become a part of thé total decision-making
process aﬁd cannot be separated from each other. That is, within certain
types of environment only certaln actions are apﬁropriate.’ If I intend
to accomplish certein tasks, then it is in my interest to comprehend the
kinds of process that are there so that I may trace tﬁe consequences of
any action through the system and thus make some determination as to the
capaeity to achieve the desired objectives within that context.

An ecosystems approach will not portray reality inm total. It gives
a conceptual framework within which certain relationships and behavi&ral
patterns can be recognized. It frames a pathway to dea; with complexity.
An ecosystems approach is a way to organize our obser§ations of reality.
An ecosystems approach is an ordered perception of nature. An eco-
systems approach is a process within which we may represént events that
can be agreed upon. ‘

Environments are designed:

Environments are designed to fit certain functioms. If there is an
interest in establishing some perception of a situation and to understand
its structure, then this orientation will have a direct bearing on the
kind of environment that would be needed to operate and function ef-

feetively. A setting must be created in which I and/or others will
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feel some benefit or gratification from participating in it. I must
somehow feel comfortable or non-threatened. The value systems that I
hold will have a definite influence on how I react within the context of
certain settings. If I become pressured to act in & menner alien to my
perceived roles.then I will respond in a way that reflects this kind of
constraint or pressure.

No one should be able to menipulate your emotions or behavior un-
less you want that to happen. It is within our fears and insecurities
that we formulate rules and patterns of behavior that guide our actions
through forms that reinstill some semblance of psychological balance.
Our energies are diverted to channels that we feel will provide the most
benefit. This is why learning environments must allow our energies to
be used for learning and not to erect barriers for our psychological de-
fenses.

In the CNR program designing effective learning environments became
& significant aspect of our operation. Faculty and students as well as
other partieipants would come into our environment (e.g., physical,
social, etc.) and adjust their behavior in a way that reflected the per-
ception and image that was created. The room environment of tables,
chairs, pictures, ete. had an immediate effect on people's senses that
"preadapted” them for future interactions. The roles that they would
play and the "faces" that they would display were influenced in this WBY.
In the social context of the environment, my actions and the actions and
attitudes of everyone else would provide a strong sense of how each indi-
vidual would respond. Certain physical images created a condition which
"set up" certain defense mechanisms or kindled certain positive actions

within people that would guide their observations and thought processes.
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Unless modification occurred to realign what would appear to be mis-
construed notions of what was happening in this particular context, then
the future direction of their perceived information would be "biased".
The direetion of their behavior would require either reenforcement or
dimunition as the condition was interpreted.

The system within which I operated had to have the flexibility to
adapt to differing images and adopt different methods as a consequence
of the diversity of influences that were felt. The real effort, of
course, had to come within the intersection of these influences and the
physical, social, and psychologieal factors that emerged from the en-
vironment. It was essential ﬁhat a sensitivity towards others and a
resourcefulness in adepting differing techniques be available to satisfy
this process.

Environments can be designed to adapt to a wide range of purposes.
If the primary focus is on identification or understanding or implé-
mentation of objectives, issues, situations and other organizational
arrays of information, then the operational environment may be modified
to suit those circumstances. Within the kind of environment considered,
there is also the need to integrate into the design criteria the rec-
ognition of ihe type of people that are involved. This reflects on the
improbability of establishing an array of information for this environ-
mental design problem since there is no one particular set of factors
which caﬁ be found to have universal influence on any and all environ=-

ments. Each one must be designed within the conditions presented.




" . . behavior settings have as many richly interconnected

elements that their tremendous complexity at the sensory

surfaces of all inhabitants concurrently cannot, at the

present time, be dealt with conceptually or practically.

Behavior settings are often very large systems, and simpli~

fication is necessary. But what may appear to be the most

obvious simplification, namely, dealing with the input to

single inhabitants, or to a sample of inhabitants, does not

revesl behavioral settings. It is not only in perception

that the asttributes of parts differ from those of the whole.

In any system with interdependent parts the order obtaining

at & point of the system varies with the portion of the

total system within which the part is considered. It is

easy to overlook how greatly attributes vary with context."

(Barker, pp. 29-30)
Every effort to portray the reality of an event leads to simplification
of the events themselves. This does little disservice if the simplifi-
cation process leaves the reader with some insight into the actusal
situation. But it does & great disservice if in portraying what hap-
pened the perception gained invokes a modification in behavior that
eventually leads to disaster. That is, the selection of factors that
would provide an incorrect and insufficent process that creates a worse
situation than the one being resolved. Creating an effective environ-
ment for the resolution of complex issues requires much more than a
simplistic slice of reality. The nuances of interaction in a social
setting are only understood within the context of the time-space con-
tinuum. They are dynemic and evolving systems whose boundaries, if
known, are flexible, end if not flexible are generally permiable. This
means that they can be adapted to situations that present themselves
when the parameters~beeome known. The direct and most important way in
which they can happen is to design according to appropriate system proc-
esses rather than predetermined system states. It is through the

cheracter of the relationships between things that one begins to discern
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methods for modifying structure or developing mechenisms for behavioral
"eontrol."

In CNR it was one of my roles to act as a catalyst to explore and
expose those factors that might form the primary bounderies for such
systems and to devise structures that would reflect their importance.

The framework in which I tried to operate came directly from the
interpretations that could be made of how these environments were
esteblished in nature (reality). It became necessary to find some way
to compare and contrast our behavior with another holistic situation to
make some determination of their value.

"Altogether, then, there is abundant evidence that behavior

settings, like many bio-physical entities, are strongly

self-regulated systems which regulate the behavior episodes
within them as molecules regulate atoms, as organs regulate

cells, and as structures regulate the beams of which they

are constructed. To the extent that this is true, it means

that the ecological environment of behavior is not passive,

is not directionless, is not chaotic or probalistic.”
(Barker, p. 29)

By utilizing process rather than structural components as the basis
for our efforts, we were able to select."environments which were self- -
regulating. Processes for behavior that eliminated the need to establish
well-defined rules and guidelines that would provide control over
behavior were rejected in favor of requirements that brought information
to bear in & manner that was self-regulating. Attempts to establish
educational structures that are normally found in disciplines were re-
jected because they limited the kinds of search appropriate to our
purposes. If we already knew what the problems were (true problems)
then we might be justified in establishing a direction end approach that
would "educate" individuels to "solve" just these issues. Even if we

had some comprehension of the character of the issues, we were very
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aware that our current methodologies failed to provide for effective
resolution. This openness was self-regulating because it could be
modified as our understanding improved. It did change as we learned.
The need to allow for exploration that was non-traditional and risky was
rationslized, but to what sacrifice for the faculty and students in-
volved? Simply to allow freedom to pursue any direction would not suf-
fice. Many of theseefforts had already been pursued elsewhere and with
little success, Our approach must reflect both our overall objectives
and an understanding of the past.

"Indeed, purely negative reform leads rather reliably to

failure and disillusionment. The assumption behind negative

reform goes like this There are bad, repressive things in

traditional school, things such as exams,.grades, group in-

struction, fixed seating and the like. All we really have to

do is remove the bad things and then ecstatic education will

flourist. But this is obviously and demonstrably untrue.

Such things as exams and grades, no matter how oppressive,

inefficient and antithetical to learning, do provide the glue

and bailing wire that holds the old structure together. To

remove them, it is necessary to put something in their place.

Any attempt to create an environment with no reinforcement

system at all can only lead to the growth of a hidden rein-

forcement system, dangerous because unacknowledged and un-

examined." (Leonard, p. 221)
Other environmental programs were (and are) faced with the same situation.
Their inability to transcend the known implications of an innovative ap-
proach often lead to the adoption of either of two courses of action.
The most usual route was the double major which forced the student to

identify a methodology and then supplement that orientation with some en-
vironmental insights.

The second approach was usually the establishment of & new disci-
Pline. This would then create a new kind of environmental specialist
who would be capable of performing a specific service, such as a "water

pollution control technician." We felt that this kind of approsach
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should be left to the existing disciplines. A "water pollution control
technician" could easily come from the disciplines of Sanitary Engineer-
ing or Chemical Engineering (and indeed they do). Our role appeared to
be one of supplying (as educationsl jargon would put it) what could not
be done within the_confines of existing disciplines. We had to search
for an approach which would in our minds, satisfy thé need for identify-
ing end understanding the real causes of the “"problems" rather than ef-
forts to deal with the basic symptoms.

There is certainly a need to ettack those areas of concern in whieh
the problems are well defined and identified and the techniques for re-
golving them are available, but there is an even more urgent need to find
significantly new ways to perceive what the "real" problems are and to
utilize informetion that is already available in a much more efficient
menner. No one seemed to be teking stock. No one seemed to be search~
ing for new approaches. No one seemed to be trying to put the pieces
back together again. And very few people were trying to fit the'theories
to the realities. Something appeared to be wrong.

Some notes on defining & "true" problem:

In general, the terms "true" or "real" refers to some element or
fragment of a whole situation. The attitude and approaeh each individual
takes towards defining an issue will usually provide the perception that
is the basis of the problem structure. Boundaries are carefully drawn
and controlled to allow for a tight set of relationships and a well under-
stood set of parameters to orient the problem-solving effort. The one
aspect which is usually missing from this array of information is the

process of the search itself. This 1s the area where real problems are
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defined, in this vague and often frustrating condition of searching for
the problem before one begins to search for the answers.

Because of the inherent complexity of reality, we often find the
gearch limited to & preconceived notion of a model. The real effort
here then becomes one of trying to fit the data to the model. We set
in motion our observations based upon the models that have given us the
Yclues" as to where to look. We try to fit the real to the artificial.
Significant variables are often difficult to discern and cannot always

E be effectively quantified to "match" the requirements of the model.
Value judgements have to be made and this situation is usually ignored
within the confines of "normal" science (See Kuhn). A range of skills

1 and methods might be needed to aseertain what is the "true" problem and

to determine the goals that should be pursued. The process must be a
reiterative one because of the vagueness and complexity involved. It
is long-range and may require an array of different strategies to make
gense out of the many different facets needed to resolve the situation.

The skills needed by the individual as well as soclety have to be both

flexible and integrative. ¢

The Character of the Approach:

The identification of any proflem, issue or situation, requires
some means through which to recognize the "true" character of the problem.
This may be accomplished through the transformation of the problem into
an holistic perception: a conceptual, mentel hologram of the situation.

That is, problems are translated and examined within the context that

reflects the totality of interactions impacting on or through that issue.
This translation provides insights into the “real" identity of the

situation and provides guidance in determining the behavior of any action
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on the whole system and/or within the system. Through the use of
natural principles and processes we may then establish criteria for the
design of an ecosystem. This second transformation from the holistic
image into the designed system establishes the boundaries from which we
develop the ability to asesess alternative poliecies and implementing
strategies. This occurs out of the conceptual framework (an ecosystem)
that aids in our selecting and organizing information. Since the proc-
ess deals with such a vast array of complex and confusing information,
we must establish a reiterative process (policy) to feedback information
and ideas in a manner that will adjust our approach and, hopefully, im-
prove our perceptive powers. We want to clarify the degree of inter-
action that is present and make complex entities less confusing. A
resultant force emerges (the true clients appear) to improve our aware-
ness and sensitivity to the values and attitudes which play such an
integral aspect of this approech.

Patterns of Iateraction:

Actually achieving this kind of perception of each and every
problem, requires some unique and innovative techniques. These tech-
niques stem from an'array of factors that constitute the complete en-
vironment. It must be recognized that it is not just the problem and
its context that have to be considered, but the environment of the
observer and researcher as well. This is why so few attempts to

describe a specific, explicit and universal approach to problem-solving

have never succeeded. Each situation 1s unique unto itself. Each event
must be determined as it occurs ~ there is no one way - there is no one

approach.
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Those factors and conditions which present themselves, provide the
basis for the design of any system. What is needed then is a process
for viewing reality that will aid in determining the kind of system that

is appropriate and "correct" for that particular situation.

"A theory in its day must solve the problems in its day."

J. Bronowski

An Illustration: One psychological technique is the use of free as-
socilation as a means to describe the behavior of aﬁ event or issue. By-
allowing relationships to emerge from the process rather than an attempt
to "assign" specific pathways for the design process, we begin to develop
patterns of insight that are more comprehensive. I have often used this
technique as part of a classroom situation and a game through which stu-
dents are randomly chosen to carry on the process. This involvement of
the students focuses attention and participation and is a definite aid
in retention. It is amazing what a group of people can do to expose the
relationships of an issue.

Pattern - industry - jobs - consumers - more people - because of
more jobs - more consumers - they demand services - 1ncfeased fire,
police, schools, water, sewage, etc. -~ more taxes - predicament is that
industry influences growth pattern and changes the character of the com-
munity - what are values of community? - visible growth - invisible
growth ~ people focus on events and not causes - growth comes from un-
related decisions that are related - community cannot see relationships =

media use - dilemma occurs since community should determine planning
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criteria - how to inform community? - time frame ~ who gains and who
loses? - too many forces pushing on single individual to make decisions -
what expert do you believe? - housing and land use taxes ~ boundary
definitions - political decisions not bounded - people all have different
boundaries - how do you bound the system properly? - is an umbrells ap-
proach possible? - laws force issues - educational system ~ regional
government - who has the capacity to make decisions? - process needed

to make decisions - desl with growth - economic impact reports - manage-
ment of open space - what restraints hinder growth? - stagnation is im-
possible - ability to expand - expansion of one part will effect growth
of some other part - population growth - making life liveable ; what is
gquality of 1life? - who says - environmental and economic interests -
intelligent plenning - expansion of products or expansion of quality of
products - dynamics of change ~ emotional issues - growth and progress
are not necessarily synonymous.

This free association process is an attempt to establish some kind
of holistic image. It is not a complete image in the sense of deseribing
all facets of the issue, but it does display a range of factors that can
guide our inguiry even further. It is a first approximation within a
relterative process that will add, rearrange, and orient info;mation in
e selective (operational objectives) direction that will evolve towards
an improved imege. By developing this pattern of behavioral factors a
map is created for routing information. A means is provided to select
some problem-solving direction(s) rather than a "solution".

The concept of "solution" (as it is ﬁsually conceived) has little
place within an ecosystems approach. Only direction hes meaning. Eco-

systems are dynamic and so there are important reasons for their
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"solutions" also being dynamic. They should be designed to reflect the
inherent flexibility of the system and its evolving properties. There

is more than & semantic difference in this-issue. One must psycho-
logically retain the sense of alertness about possible modification as
information is fed back through the system. The projection of "solution"
is indicative of a very static and stable set of relationships that never
really occurs. Any system that is balanced is a dead system. Living
systems must "fight" to retain imbalance. All ecosystems are in a
dynamic and evolving process of change. If this condition is not re-
flected in the manner in which we try to comprehend systemg and in our
methods for resolving them, then we will simply force the transfer from
one state of disequilibrium to another.

Problem-solving Vehicles:

Problems, issues, situations, conditions, strategies, games,
seminars, and discussion groups are all vehicles for the development of
holistic images and perceptions. They are a means (when appropriately
and effectively utilized) to portray the process of an ecosystems ap-

proach. They allow the process to be placed witﬁin a context that can

be identified and understood by the participants. If this approach is
dealt with outside of a context situation, it will lose much of its im-
péct and meaning. To go from & linear and reductionistic approach into

an holistic one generally results in a condition of holistic paralysis

(to be discussed later). Some frame of reference must be provided to
aid in the identification and understanding of the process. It takes

the issue out of the realm of the possible and into the arens of the
actual. The degree of acceptance and comprehension varies from situation

to situation and from individual to individual, but some absorption of
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the perception does occur in everyone. We have to deal with reality the
way in which we presently perceive it (regardless of how inaccurate that
may be it is still the way it is) and with the level of awareness of the
participants as they are. The ideal should never be lost, but it should
also riever be the only basis for action.

In Part II there is & list of meny of the different types of

vehicles that I (and others) used in the CRR program. This list is
neither exhaustive nor as informastive as it could be. Constraints of
both time and length prevent a description of the actual environments
that were designed and the behavioral patterns that emerged. The effort
is extremely energy draining. The more flexibility that you have in a
system the greater the energy required to maintain it. The ability to
succeed in what you are doing can be enhanced through this process, but
it becomes difficult to maintain the level of interaction. I personally
worked seventy to eighty hours per week (not counting the total time
spent during week-ends) for nearly three years to sustain the effort.
Ag there were insufficient funds to obtain the kinds of resources re-
quired, the greater part of the actual effort fell to the active cadre
of faculty and students who all reached into their store of energy to
provide the viability needed.

This energy consumption is not at all unususel for an interdiscipli-
nary environment. All interdisciplinary efforts follow a similar pat-
tern - overwork and small rewards in the traditional sense, but tremen-
dous rewards in the holistic sense. By viewing our efforts in this con-
text, the rewards vastly outweighed the costs. So much is given
through this effort but so much more is returned. This cooperative

sharing requires changes in our values and compromise in our methods,
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but the cohesiveness that often results provides a momentum and inter-
action that reaches beyond the individuel capacity. The processes
through which one must work becomes as important as the objectives that
one is working towards. But if the trauma created by the process is so
great that it defeats the very satisfaction that one gets from obtaining
that end, then it ie of little over-asll value.

Preaching: I am not trying to say that pain and disecomfort are not
part of life and even necessary to change habits or to accomplish certain
objectives. Fhysical development represents one such area where the pain
in our muscles can be tolerated only because we visualize that our over-
all health will be improved by the process. It is only through this
holistic understanding of the implications of the process of exereise
that a rationale for enduring pain is provided that mekes it worthwhile.

A note on the coneept of achievement:

One of the most serious problems associated with achievement as a
dominating goal in educationel institutions today stems from the follow-
ing situation. Whatever level of achievement is chosen, some individuals
will reach that level and some will not. Those who reach that level will
definitely feel superior for having accomplished what others have not.
The reward structure of society constantly reenforces that condition.
Those who are unable to reach that level will generally feel inferior,

In either case there is & lack of any holistic insight withip the context
of the ecosystem of which they are a part, and the interfaces that must
be maintained for social contact and communication. No one should lose
by their participation. Behavioral settings should be designed in a
manner that makes the environment non-threatening and conducive to learn-

ing.
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Courses in CNR:

In Part II there is a list of courses which were initially developed
by me or with my involvement. In the majority of cases I acted as the
instructor or as one of the instructors, but quite often this role would
be supplemented by a faculty member who had the "legal" responsibility
for the course. Since my position was that of an Assoclate and not a
ladder rank faculty member, I was unable to teach most courses directly.
This type of bureaucratic restriction illustrates the kind of response
that I had to these teaching problems. Rather than expend energy trying
to modify and convince the powers that be that their rules were con-
straining, my approach was simply to discover some method to accomplish
the same thing within the given administrative structure. Many faculty
members, because muech of the real load was removed, did become directly
involved in the courses. Sometimes, of course, their main interest was
in making sure that a course was taught "properly". Many of these
courses were simply vehicles for actively involvingvspecific people or
specific issues in the program. The time and energy required to pursue
these many diverse pathways was and is instrumental to the success of
the program, but it could not go on forever. Since we had limited money
it became necessary to compensate the scarce financial resources with
resources of other kinds. All of the staff and a significant number of
faculty found the energy drain hard to cope with. Some of the faculty
had made such a strong commitment to the program that their research
(and consequently their position) suffered (not many more than ten ac-

cording to CNR Review Committee in 1973).




Factors affecting structure:

In every situation there are unique aspects that impinge on the
character and operation of an event. In the CNR program there existed
'certain factors which very definitely influenced the manner with which
~ the administration was designed. To effect certain operational ob~-
Jjectives, it became necessary to create and modify the administrative
aspects of the program. Because of the uniqueness of different en-
vironments, and thus the ecosystems which are derived from them, there
is no