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Summary

The purpose of this article is to explore and discuss the relationship between global
interdependence and the biosocial (self-referencing) nature of human systems and its
effect on sustainability. Emphasis is given to the perspective that human life may be
viewed as a collective global resource and that humankind has the potential for selforganization, sustainable global development and an improved quality and equity of life.
Exploring the implications and meaning of holistic concepts like “global” and relatively
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new constructs like “biosocial” can provide clues about the complex context within
which human practices occur and can inform our knowledge of how these practices
affect sustainability. More specifically, humankind’s actions have tacit, deep ecological
implications at the global level for supporting and sustaining living systems on earth, or
for ensuring their extinction. People, in the collective, with the capacity for
communicating and acting meaningfully and working interdependently, can learn to
change their daily behavior in ways that are crucial for sustaining the diversity of life on
earth.
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The theory of living systems is used as an analogue for understanding the delicate and
inseparable ways in which all forms of life are connected. Moreover, living systems
theory provides the means of understanding the implications of these interconnections
among all living things and underscores the idea that component parts of a system are
self-similar and inseparable from the whole. In addition, the notion of social autopoiesis
is explained and offered as a metaphor and means of understanding how living
organisms or systems change and develop. It is speculated that the self-referential
(autopoietic) nature of social systems arises in and is inseparable from the environment
in which it occurs and as such, two primary kinds of change, culture, and leadership are
discussed as processes in relation to the development of living systems. Living systems
theory and the concept of social autopoiesis, then, form a framework through which our
understanding of sustainability may be enhanced.
Case examples are presented as illustrative of the concepts explored in this article and
are used to make inference to the relevance of these concepts to the broader topic
related to this work—Global Life Systems and Human Development. The implications
of the ideas and concepts explored are related to sustainability. Specifically, it is
espoused that the biosocial nature of human systems is a means through which natural
resources, diversity and quality of life of living systems are sustained at the global level.
1. Understanding Our World

"Intelligence operates when the mind sees the whole, the endless whole -- not my
country, my problems, my little gods, my meditations. It sees the whole implication of
living. And this quality of intelligence has its own tremendous energy." -- Jiddu
Krishnamurti, 1996 --

Physical and quantitative theories and sciences with their characteristic reductionism
offer valuable yet often limited perspectives in understanding the nature and
interdependence of living systems at the global level. When applied to social systems,
quantitative theories can depict complex, dynamic, and often paradoxical human
practices as predictable, unidimensional and mechanistic. Such a depiction may not
fully represent the intricacies of human behavior, and it also tends to reduce complex
multidimensional processes to more simplistic cause and effect relationships. These
cause and effect relationships can engender tangible but limited “solutions” to
environmental and conservation problems that often fall short of their advertised
promise.
In contrast, emerging post-modern theories and frameworks rooted in biology and
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applied to the social sciences offer alternative means for learning how to think in
holistic ways and act more globally and interdependently about existing life support
systems. More specifically, holistic approaches for understanding how human
development and change occur in relationship to the environment may enhance our
appreciation for and means of sustaining the biological diversity of the earth’s living
systems, perhaps at a time in history when sustainability is most urgently needed. The
theory of living systems and the concept of social autopoiesis discussed herein provide a
framework for exploring alternative ways to conceptualize environmental issues and
their concomitant challenges and serve as a means through which our understanding of
sustainable development may be enhanced.
2. Global Interdependence
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In order to learn how to sustain the development of the whole of humankind, individual
human minds develop new mental models that can be used for representing worldviews
in innovative ways. One way that knowledge of a global view of the world can be
enhanced is through the use of systems thinking, from which emerges the concept of
global interdependence. Two broad views of systems exist. The mechanistic view of
systems and the world has, since the time of Descartes, defined systems as closed and
fixed machines, where the output of systems can be controlled. More recently, the
emerging organic view of systems and the world defines systems as open to external
influences, evolving and life-like, where the actions of one component, part, or
subsystem influence the actions of other parts in interdependent ways.
2.1 General Systems Theory

At the level of philosophy rather than quantitative science, and following the general
systems theory of Ludwig von Bertalanffy, scientists and social scientists have often
viewed and studied organizations, nations of the world, and the earthly globe
metaphorically as a whole system comprised of components or subsystems. In fact, in a
way similar to that of metaphor, the form of analogic reasoning has often and
increasingly been used throughout the 20th Century to assist in understanding the
complexity of modern industrial and social organizations. The movement into the 21st
Century toward the post-modern, post-industrial era has witnessed the increased use of
forms of systems theory in improving humankind's limited understanding of the
complexities of technological and information advances.
In essence, systems consist of subsystems, which contribute to maintenance of the larger
system. Systems are often viewed in the abstract, such as social systems appearing as a
whole society, and can be bounded and separated by certain geographical or geological
barriers, like rivers, mountain ranges, or even whole oceans. A system can also be
perceived as "separate" or different because of its ideology or political beliefs, different
cultural traditions, and even by differing economic policies. For instance, many of the
economies of Western World nations function economically as a capitalist system like
that found in the United States of America and the United Kingdom, while others, in
contrast, have functioned economically as a socialist system, like that of the United
Soviet Socialist Republic heretofore. Moreover, systems are often viewed from a
biological paradigm, which some systems theorists and proponents say is a major,
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strategic view of systems and organizations that has been neglected and appears vital to
the sustainment of life at various levels on earth.

U
SA NE
M SC
PL O
E –
C EO
H
AP LS
TE S
R
S

Thus, in the framework of global sustainable development as well as in the particular
context of human resources and their development, an improved understanding of
global life systems and human development seems to be possible through the use of
systems thinking. By using systems thinking and viewing humankind holistically at the
global level rather than as separate, disparate systems, humankind collectively may
indeed be able to, as Krishnamurti asserts, 'operate intelligently' in cooperative or
interdependent ways. Kurt Lewin is credited with the observation that there is nothing
as practical as a good theory. Human beings operate from theories of our own selection,
sometimes intelligently, sometimes not so. Two mental models or theories seem
particularly well-suited for representing, understanding, and sustaining life, and being in
human systems with evident capacities and competencies for realizing and manifesting
global interdependence -- living systems and autopoiesis.
2.1.1 Living Systems Theory (LST)

Living Systems Theory (LST) is an interdisciplinary approach to understanding and
explaining the complexity and implicate relationships of the process and structure of life
in human systems. It represents sixty-five years of writing collaboration between Dr.
and Mrs. James Grier Miller and was developed by an interdisciplinary group of
scientists rather than from an isolated discipline. According to Miller, LST is "an
integrated conceptual approach to the study of biological and social living systems, the
technologies associated with them, and the ecological systems of which they are all
parts."
One of the strengths of the Miller conceptualization of LST is that clear distinctions are
made among eight levels of living systems resulting from biosocial evolution. Using
these clear distinctions as a mental model, one can begin to represent and understand the
interdependent nature and complexity of life in human systems on earth. Each
succeeding level of system is composed principally of systems at the level below, in
other words, organs are composed of cells, organisms of organs, and so on. Within each
level of system there are twenty critical subsystems, from which requirements for matter,
energy, and information are met and without which these systems cannot survive. One
of the most valuable and meaningful characteristics of LST is that it is not reductionist.
In other words, because higher level systems have emergent structures and properties
not present at lower levels, emergent innovative processes provide increased complexity
that makes the whole system greater than the sum of its parts. Table 1 portrays these
levels of living systems.
Levels of
Living Systems
SUPRANATIONAL
SOCIETY
COMMUNITY

Common Words or Labels Used for Levels of
Living Systems
Global, Earth, World, Planet
United Kingdom, Japan, Bangladesh, Argentina
Government, Non-government (NGO), Private
Industry, Geographical, Regional, Economic,
Ideological

©Encyclopedia of Life Support Systems (EOLSS)

HUMAN RESOURCES AND THEIR DEVELOPMENT – Vol. II – Global Interdependence and Biosocial Systems - C.V.
Croswell, T.A. Sablo

ORGANIZATION
GROUP
ORGANISM
ORGAN
CELL

Federal Agency, Red Cross, UN, Shell Oil, Coca
Cola
Team, Department, Family
Individual, Roberto, Shirley, Kazuko, Ghandi
Heart, Eye, Ear, Lungs, Liver, Stomach, Brain
White/Red Blood, Muscular, Nerve, Bone (Over 200
types)

Table 1: Miller's Eight Levels of Living Systems
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Living Systems Theory also conceptualizes the various levels including societies in
concrete ways, unlike some more abstracted theories of social systems. For instance, in
the cases of animal systems or individual humans or organisms, the process of learning
is reflected in two stages. The first stage of learning is the associator subsystem and the
second stage of learning is the memory subsystem. These specific stages of learning are
strategic aspects of change and transformation and are closely related to the case studies
on global interdependence and biosocial systems that follow herein.

In social action systems like societies, LST attends to the fact that each particular
society has its own way of processing information for every meaningful aspect of life.
In the context of global sustainable development of human resources, the elements of
culture that form and sustain an interrelated whole with shared or recognizable themes
and behavior patterns in each society must be blended or integrated with those of other
societies if global interdependence and cooperative action are to be achieved.
The cooperation of diverse national cultures, societies, communities, organizations and
groups representing diverse subcultures presents a significant challenge for
interdependent action at the global level. Knowledge of biosocial systems and the
various systems of living and biological diversity is increasing. For instance, Rowan
Martin reports that Article 2 of the Convention on Biological Diversity (CBD) defines
biological diversity as "The variability among living organisms from all sources
including, inter alia, terrestrial, marine and other aquatic ecosystems and the ecological
complexes of which they are part; this includes diversity within species, between
species and of ecosystems."
Assuming the diversity and complexity of the human species alone, innovative
approaches for thinking together creatively and effective processes for developing
global understandings and collective knowledge are sorely needed and beginning to
emerge. For instance, dialogic leadership and thinking of culture as process are means
for realizing global interdependence. Brief descriptions of these concepts are presented
in the case study research described in sections that follow (see subsections 2.2 and 3.3
below).
Finally, a great deal of isolated research in the disciplines of psychology, sociology, and
anthropology has contributed to humankind's understanding of global phenomena, albeit
often in reductionist ways. Living Systems Theory pulls these often fragmented or
particularistic views of the world together, creating a useful mental model or framework
for applying systems thinking to global interdependence. Significantly, in this model,
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Miller points out that inputs and outputs of both matter-energy and information "are
essential for living systems" at all levels.
In the context of human resource systems and their development, then, just as LST
informs our understanding of organizations and social systems in ways and levels
heretofore unexplored, the theory of Autopoiesis has emerged from the biological
paradigm to enrich humankind's understanding of the interdependent nature of organic
or living systems at different levels. The next section introduces autopoiesis and the
biology of cognition.
2.1.2 Autopoiesis in Human Systems
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Two doctors from Chile, Humberto Maturana and Francisco Varela, developed the
fundamentals of autopoiesis. In 1970 Maturana produced his seminal thinking on the
biology of cognition, striving to answer the questions "What is cognition as a function?"
and "What is cognition as a process?" In other words, how do we know, what does it
mean to gather information, and how does the living organization give rise to cognition
in general and self-cognition in particular? These questions have significant
implications for the development of human resources and global sustainable
development in particular.

Three years later Maturana teamed up with Francisco Varela to produce an equally
seminal body of knowledge on the topic of Autopoiesis: The Organization of the Living.
Like Miller, their work around living systems is not about analysis, but synthesis.
Similar to Miller, their work on autopoiesis does more than interrelate disciplines, it
actually transcends them. Maturana's & Varela's purpose was to try to understand living
systems and their organization in relation to their whole character or unitary identity.
These two paradigm pioneers concluded that autopoiesis is what is necessary and also
sufficient for characterizing (see identity in glossary) the organization of living systems.
In the case study of autopoiesis in a social system (see subsection 2.2 below), Croswell
referred directly to Maturana,
Varela, and their colleague Uribe to operationally define an autopoietic organization as
a unity by a network of productions of components which
1. participate recursively in the same network of productions of components which
produced
these components, and
2. realize the network of productions as a unity in the space in which the
components exist.

In other words, living systems (a unity) self-reproduce (at various levels). An organism
like the human body (individual) reproduces cells and organs (components) that
replicate itself. The critical variable is the homeostasis of "the system's own
organization." [Here 'organization' is viewed as process or a verb, not a level of system
or noun as in LST.]
Put yet another way, and at a higher level in terms of Miller's levels of living systems,
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organisms (individuals) comprise groups (create teams) that constitute and conserve or
sustain development of the next higher level or suprasystem -- a living system at the
organization level. Seen from this perspective, Maturana's and Varela's synthesis of
biology, cybernetics, psychology, and cognition as described in autopoiesis can be
useful as a mental model for explaining and understanding how living systems survive
at various levels and develop the capacity for sustaining life on earth.
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Time and space do not permit a sufficient exposition of the rich and informative details
of autopoiesis and LST within this article. However, several profound and tacit
meanings blossom from within the biological paradigm of systems, concepts which
emerge to inform humankind's thinking about living systems. Before turning to
conclusions of research drawn from the case studies of autopoiesis in a living, social
system, two specific autopoietic concepts clearly inform our understanding of global
interdependence and biosocial systems. They are learning and communication,
presented next.
2.1.2.1 Learning

In LST, Miller posits that learning has been sorted and studied more extensively than
any other psychological process. The autopoietic definition of learning as a biological
construct clearly can inform systems thinking that strives to focus on human resources
and their development. Maturana and Varela in essence said that the biology of learning
is more than merely knowing something, it is a process consisting in the transformation
of the behavior of an organism through its experiences that serves the function of
sustaining or maintaining the whole organism as a living system. Learning is more than
knowing, it involves purposeful action. In other words, an individual (or living system)
that changes its behavior patterns (action) through any kind of experience can be said to
be in the process of learning. What may be implied is that only transformation of
behavior (change in actions) constitutes learning. Here, the discrimination between
learning and knowing is clarified. In living systems, learning is a process that implies
action. In knowing, action or transformation in behavior may not be implied.
In a similar way in his seminal work on leadership and culture, Edgar Schein posits that
learning consists of individuals who are situated in groups within organizations whose
behavior is transformed. The behavior is transformed either through "problem-solving"
or "pain/anxiety avoidance" experiences so that the organization as a whole can
maintain the boundaries (basic circularity) necessary for continued survival. It is easy to
draw parallels and use these understandings of learning as metaphors for learning at
higher levels of living systems, for instance at the society level and even at the
supranational or global level.
2.1.2.2 Communication
In their more recent thinking, Maturana and Varela call communication the coordinated
behaviors that are mutually triggered among the members of a social unity. This
autopoietic or biological understanding of communication has profound implications for
living systems at all levels, and its implicate meaning clarifies, enhances and informs
Miller's more narrow understanding of communication as simply the most general form
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of information flow.
On the other hand, Miller clarifies the central importance and value of meaning. He said
that a system takes information and assigns meaning (significance) to it so that it can be
used during systemic processing. In other words, meaning constitutes change in a
system's processes. This change is evoked by significant information, often from
associations (learning) made to information drawn from previous experiences with it. It
appears, then, that the meaning of information and its communication (see glossary)
may be closely linked to autopoietic or biological learning and processes of changing
behavior patterns. The case study that immediately follows affirmed that leadership in
social collectivities or living systems is indeed very much about creating and building
conversations of collectively shared meaning during communication processes.
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In other words, the biology of communication in living systems implies much more than
a simple transfer of information. Communication can be viewed as a behavior pattern
that reproduces or fails to reproduce the process and structure of living systems or
cultures at all levels, including societies, communities, organizations, and groups that
constitute the supranational level or global system. In fact, in Marshall Sashkin's theory
of visionary leadership, communication and organization culture building both function
as two of at least ten variables used by more effective leaders. The next section presents
conclusions drawn from a case study of a living system or national organization, one
such social action system that may be used as an analogue for understanding how living
systems may go about sustaining the development of human resources at the global
level.
-
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