Systems Theory

A significant concern facing the planet is the reality that relationships between all living creatures on the earth are endangered.  By understanding a little quantum physics and ecology, the truth of one author’s statement becomes apparent: “By expanding our sphere of interest to incorporate the intricate tapestry of the biotic community we link ourselves to a transcendent ethic that cherishes and safeguards humans and nonhumans alike”. 

I. Historical World View: Mechanistic Theory

Mechanistic Theory was the scientific worldview from the Renaissance to the early 1900’s.  It was perhaps best demonstrated by Newton’s Laws of Motion that allowed people for the first time to predict the motions of objects.  Mechanistic Theory proposed that the universe is completely understandable and completely predictable. In Mechanistic Theory, analysis is the method of inquiry: we learn the purpose of each part separately, and then combine our understanding of the parts into a comprehension of the whole. In this way, all living beings can be analyzed like a clock.  The scientific method is a direct result of Mechanistic Theory.  This theory is still useful, but it does not adequately explain all physical phenomena.

II. The Quantum World: A Contradiction to Mechanistic Theory

In the early 1900’s, physicist Werner Heisenberg discovered that it is impossible to know the properties of both the mass and energy of an atom at the same time. It is also impossible to know the properties of both the velocity and position of an atom at the same time. From his experiments and others, it became clear that the atom couldn’t be analyzed in separate pieces. It turns out that the universe is neither completely predictable nor understandable.  

III. The Quantum World: Another Contradiction to Mechanistic Theory

Results of another experiment in the early 1900’s posed problems for Mechanistic Theory. When first discovered, the electron was thought to be a tiny particle, flying around the nucleus of the atom.  And we know that particles are discrete entities, separate from all other discrete entities. Or are they?  Physicists found that if they split an electron into two pieces, those two half particles went flying off into space, each spinning like a baseball in a direction opposite of the other.  However, when physicists caused one of the particles to change its spin, they learned that the other twin particle - a great distance away by this time - would instantaneously change its spin to correspond with that of its modified twin.

The experiment was repeated with identical results, results that perplexed some of the greatest minds in physics, including that of Albert Einstein.  The results were confusing to these scientists because they assumed that the particles were in fact things, that they were separate from each other, and that each had an independent existence.

IV. A New Worldview: Systems Theory

Neils Bohr offered a completely unique perspective. Perhaps the two particles were actually part of the same thing, still two components of the original split particle, connected through space, and had no separation so far as they knew.  Therefore, since they were both part of one whole, when one was affected, the other would be similarly affected and at the same time. What he suggested was simple yet utterly profound: at the subatomic level, there are no discrete particles. Consequently, there are no discrete particles at any level.  It has been shown conclusively through complicated experiments that everything is connected.  There are no separate pieces, only enormously complex systems.  It took the world’s most famous scientists, working on the most difficult mystery of all - the nature of matter - to come to the same conclusion as Chief Seattle did more than a hundred years ago: “Humankind has not woven the web of life.  We are but one thread within it.  Whatever we do to the web, we do to ourselves.  All things are bound together.  All things connect”. 

In the words of 20th Century scientists:

“The world thus appears as a complicated tissue of events in which connections of different kinds alternate or overlap or combine and thereby determine the texture of the whole.”  




Werner Heisenberg

“An elementary particle is not an independently existing entity.  It is, in essence, a set of relationships that reach outward to other things.”      


Henry Stapp

The premise that no one thing is separate from any other thing means that humans are in fact connected to both the living and nonliving components of the world.  And what is true for humans in general is true for me as an individual.  If I am physically connected to a rock and a snail and a tree (through measurable exchanges of energy and matter), then it is difficult for me to think of myself as more important than they.  The rock, the snail and the tree are all components of a system to which I belong as well.  All parts have an individual inherent value and contribute to the inherent value of the whole.  Since all matter contains electrons, all matter - and therefore all life - is connected in the most fundamental way.

This is not just an interesting abstract idea.  It is at the very heart of having an ecocentric, rather than an anthropocentric, worldview.

V. Systems Theory Summary

The universe is not completely understandable or predictable.

Synthesis rather than analysis is the method of inquiry.  Understanding the parts in isolation is not sufficient to understanding the whole.  Looking at all the components and how they interact is necessary to beginning to understand the whole.

VI. Systems Theory Example: A Tree
You can take the tree apart and understand something about how the parts (roots, stems and leaves) work, and you’ll even discover how the parts interact.  However, it isn’t until you look at the tree as a whole that you will see how the tree lives and functions.  And it isn’t until you look at the tree in the context of its ecosystem that you begin to understand its role in the lives of many other organisms. You’ll see the need for nutrients and the fact that the tree receives its nutrients through the actions of decomposers that turn organic matter into soil. You’ll see the interactions of the tree and water, and the importance of the tree’s roots, stems and leaves to the hydrologic cycle. The parts of the tree are not just separate entities; they are part of the whole tree, and make the tree a system.  The whole tree isn’t a separate entity either; it is a part of the local ecosystem that in turn is part of the even larger biosphere. And we, as humans, are a part of the ecosystem and biosphere as well. We are all connected and are all part of the same system of life.
 

