Is the idea that the Universe is a living system scientifically valid?
To understand what makes something “scientifically valid” requires distinguishing how science works: what it considers evidence or knowledge, and how the scientific community validates that evidence or knowledge. Science seeks to understand nature and the Universe without resorting to supernatural causes, circular logic or other answers that do not explain phenomena. A good example of an answer that did not explain a phenomenon is the idea of “junk DNA.” When the DNA of genomes began to be sequenced, it was discovered that large portions of this polymer did not code for proteins. At the time, the Modern Synthesis (the prevailing scientific view) was that lengths of DNA (referred to as “genes”) coded for proteins that organisms used to build their bodies. Since this DNA did not code for proteins, it was called “junk DNA,” a term that actually denoted that scientists did not understand what, if any, role this DNA played. However, a number of scientists, including evolutionary biologist, Richard Dawkins, were content to assume that this DNA did nothing without investigation or evidence. Lynn Margulis observed that this conclusion was the equivalent to saying “God did it.” because it did not rely on investigation and evidence to scientifically answer why this DNA was present and what role it played in genomes. Science does not confuse giving something a name with understanding what it does. Science is not content to conclude that something has no answer or that “God did it.” because the answer is not known. Science investigates and seeks answers. See Homage to Darwin debate.

One of the ways science investigates is by what is called “reductionism.” Using this strategy, scientists take complex things apart, give these parts names and then design experiments to see what each part does. Reductionism is a very powerful method. The scientific understandings gained through reductionism are largely responsible for the modern technological world in which we live. But reductionism is not the only method.

Science also has another strategy called “systems thinking” which seeks to understand the complex things as whole systems.  Systems thinking is not new, but it is being employed to study many more questions now that computers have provided us with the power to model and analyze complex systems.  Using models and analyses, we are adding greatly to our understanding of nature and the Universe. This is because complex systems have what are called “emergent properties” which are “more-than-the-sum-of-the-parts.”  An automobile is an example of a complex system.  If you have all of the unassembled parts to build a car, you can study what each part does. If you put the parts together, you have a functioning automobile and you can study its emergent properties: its performance and its ability to be transportation.

It is also important to understand that in science “facts” are based on the current best evidence, thus facts in science can and do change over time as new discoveries or data expand our understanding of phenomena, make it more complete, more precise or more accurate.  In some cases, new discoveries, information and experiments reveal that scientific facts must be corrected and, on rare occasions, the accepted scientific explanation, such as the Modern Synthesis, are replaced in part or entirely with a new working explanation.  This is what is meant by science being “self-correcting.” However, there is a very specific path, with rules, for how ideas are validated. 

All of the above, points to a very basic difference between science and faith-based beliefs: faith knows a Truth, whereas science searches to understand nature. Faith is certain and unchanging, whereas science keeps an open mind to new convincing evidence. 

Much like a courtroom, science is rigorous about evidence, what is admissible as evidence and the conclusions drawn from evidence.  It is the scientific community as a whole that acts as the “jury,” not individual scientists. New ideas, new data and new theories (explanations of facts) are subjected to both peer review (evaluation by experts in the field) and to other researchers independently reproducing the observations, measurements and experimental results in question. Scientists also guard against their own beliefs, opinions or biases by employing “controls” in experimental design, so that the result of an experiment can be compared to the same circumstances and parameters without the effect of whatever is being tested. Experiments are also designed to be “blind” to any bias that the might be introduced by the researchers. Scientists go to great lengths not only to prove their ideas, but equally important, to see if they can falsify their ideas. This is a critical component of the scientific method: scientists weigh the evidence both for an idea and against it. This is very different from formal argumentation or rhetoric, where advocates of an idea “cherry pick” the facts that agree with their argument, ignore the facts that disagree and “spin” a story to make it seem credible.

Let’s examine the statement: The Universe a living system.  Does this statement meet the criteria of a scientific hypothesis?  To be a scientific hypothesis the statement has to square with what is known (the best current evidence) and it has to be both testable and falsifiable. A good hypothesis will also make predictions about observations that would follow if the hypothesis were correct. The statement, “The Universe a living system.” is not a valid hypothesis because it cannot be tested, proven or falsified. It makes no predictions. It is also a statement that is not in accord with existing scientific knowledge about what constitutes life. 

Biology is the scientific study of Earth life and the meaning of  “life,”  “living” and “alive” are derived from cellular Earth life. These terms have rigorous scientific meaning.  We tend to think of “life” as a thing, a noun, but in actuality, science shows that life is more accurately thought of as a verb, a process. The process is very specific in detail.  It is true that not all details of life are known, but in science that could be said about all natural phenomena. What is important to the evaluation of the statement that the Universe is alive is “Does it agree with what is known?” 

Here is a description of life from Sankar Chatterjee, a scientist who is involved in origin of life research. This is a passage from his chapter, The RNA/Protein World and the Endoprebiotic Origin of Life, from the book, Earth, Life, and System (2015) edited by Bruce Clarke, Fordham University Press. 

“What Is Life?

Before we can tackle the question of biogenesis, we should have criteria for distinguishing living from nonliving matter. All living things are characterized

by cellular organization, metabolism, growth, reproduction, and

heredity. All organisms depend on external sources of energy to fuel their

chemical reactions. Metabolism is the sum of all chemical reactions taking

place in an organism. As a result of metabolic activities, organisms

may increase the number of molecules of which they are composed-that

is, they grow. Finally, all organisms replicate themselves, but there are

many modes of reproduction. In the origin of life question, we are concerned

with simple form of reproduction, where the parent cell divides

into two identical daughter cells, as seen in bacteria.

Life has a unique chemistry, based on six chemical elements: C, H, O,

N, S, and P, of which carbon is the key element. The simplest living cell

is enormously complex, in which several hundred genes and their expressed

proteins control and catalyze hundreds of reactions simultaneously

within the same tiny compartment. As we wonder how the first living

cell might have looked and how it worked, we must try to strip away these

complexities to a minimal design. Minimally, a cell has to have three parts

to function as a living entity.36 First, it has to have a membrane as a boundary

between itself and the rest of its environment. Second, there has to

be some genetic material such as nucleic acid (DNA and RNA) for inheritance

and reproduction, and for "information" that specifies the assembly

of cell parts. Nucleic acids contain the information necessary to

code for proteins. The synthesis of protein takes place on ribosomes,

constructed not only with a large set of protein molecules but also with

several molecules of RNA. Third, the cell needs metabolism or nourishment,

self-maintenance mediated by its proteins. Proteins are involved virtually

in all cell functions. The overall process is DNA 4  RNA 4  protein,

where the arrows show the direction in which the sequence of information

is transferred. If we can design a minimal cell with a membrane,

nucleic acids, and proteins, making them interactive and capable of reproduction,

we can speculate more precisely how the first life might have

originated.”

There is no question that Chatterjee’s definition is good as far as it goes.  There is also no doubt that this definition is incomplete. Biology is experiencing a “paradigm shift” and the theory that has been used to explain life and evolution, the so-called Modern Synthesis (neo-Darwinist gene-centered view) that I mentioned above is being replaced due to new discoveries about the nucleus as a dynamic organelle of the cell (for further reading see the article, The Shifting Nuclear Terrain by Sarah Schwartz in the September 5, 2015 issue of Science News magazine). However, even if there is more to a definition of life than what Chatterjee has stated, we can still ask, “Does the Universe meet these criteria for life?” 

The Universe is not cellular. It lacks metabolism (more on this below). The Universe is expanding, but this is not the same as biological growth in organisms. There is speculation for other universes, but there is no evidence that the Universe reproduces. The Universe does not use a unique subset of chemistry based on only six elements. It incorporates all chemistry and physics. It has no bi-lipid membrane separating it from the environment. The Universe is the ultimate environment, so there is no environment from which it can be separated.  In short, the Universe fails to meet any of the Chatterjee’s criteria for life.

There is a very basic problem with the logic of Duane Elgin’s assertions: the Universe cannot “take in vast amounts of energy” or be a “flow-through system” because there is nothing other than the Universe from which to draw energy or for energy to flow into. 

We need to remember that metabolism as a scientific term has a rigorous definition. David Christian is a Big Historian, not a biologist, and his understanding of metabolism as “the ability to take in energy from surroundings to keep going” is so unspecific that it fails even as a definition. In contrast, Chatterjee’s definition of metabolism is “the sum of all chemical reactions taking place in an organism.” Note that metabolism is another term that is defined as a function of biological (cellular) organisms. I would also question David Christian as an authority on deep time. He has stated that, “In a time-lapse movie of the history of Earth, all of the action takes place in the final split second.” This has to be one of the most unscientific statements ever made about deep time. It is completely wrong, but that is another essay. (see Bacteria to Biosphere – Gaia is symbiosis seen from space.)
 

Duane Elgin’s asserts, “Because I see the universe as exhibiting these qualities [David Christian’s incompetent definition of life] as viewed through the lens of science, it does seem appropriate to consider our universe as a unique, living system that supports the emergence of a vast array of other living systems within it.” Is there anything about this assertion that passes muster as science? The short answer is no.
Remember that science has rules for evidence much like a courtroom.  Personal opinions or beliefs, groundless assertions, quotations out of context, cherry-picked facts, interpretation, speculation, wishes, arguments from authority or reliance on consensus are not scientific evidence. Duane Elgin’s personal belief, “Because I see the universe as exhibiting these qualities…” [emphasis added] is not evidence. Anyone can assert that they are looking at a question “through the lens of science.” Michael Behe, a Creationist with a degree in biology, argues that the design of an eye is too complicated to have evolved. He asserts that he is looking at this question through the lens of science and he concludes that this is proof of a Designer (“God did it.”). Behe’s belief is not an answer and it is not science because it calls on the supernatural. 

Duane Elgin’s conclusion is that “…it does seem appropriate to consider our universe as a unique, living system that supports the emergence of a vast array of other living systems within it.”  But it is not “scientifically appropriate” because Duane Elgin isn’t using science, he is simply misappropriating a scientific term to clothe a new euphemism for Creationism, a conscious Living Universe. There is also no evidence that the Universe “supports the emergence of a vast array of other living systems. There is only evidence for one living system, Gaia, the Earth system.

The Universe is overwhelmingly made up of matter that is not part of a living process. The idea that not considering all matter to be alive is an insult to matter is just plain silly. The fact that only a miniscule amount of the Universe is “living matter,” as Vladimir Vernadsky called it, does not prevent the Universe from being awesome and wondrous.  “Living matter” is not better than matter; it is a subset of matter. 

Scientific understanding is very much like finding the “recipes” used by nature and the Universe. It is important for a recipe to specify the use of each ingredient needed to produce the desired result. How good would a recipe be if you were supposed to add rosemary, but the recipe called rosemary by the name of another spice, such as cinnamon? In science, it is the same: terms must be used correctly to distinguish unique things. Duane Elgin’s arbitrary decision to have “life” or “living” mean something other than what is observed in cellular life is not scientifically appropriate or valid.

There are circumstances where science needs to consider a new definition of a term.  As stated above, new discoveries are changing the understanding of “life” and, therefore, the definition of life is changing. However, science also has a strict method for how an existing term is changed to cover new ground.  As part of that method, scientists present evidence to support the new meaning in a paper (usually many papers). In the paper, they may reference other peer-reviewed research that supports the new view. They present experimental observations, measurements, data and the methods and materials they used to obtain their results. Scientific papers generally end with a discussion of the subject, the evidence and the conclusions of the authors. 

Writing such a precise paper is only the first step. The paper has to be submitted to a primary scientific journal, pass peer review and be published.  Not all papers pass peer review, many never get published because expert reviewers spot gaps or flaws in the research or conclusions.  Peer review is not perfect, but in the majority of submissions, flawed research and conclusions are weeded out and credible research is published. 

Publication in a peer-reviewed journal is just the beginning of the process of convincing scientists that a change is justified.  Generally, the research that is presented will have to be confirmed and/or reproduced by other independent scientists in other laboratories or at other research sites. Scientists tend to be skeptical of changes to accepted knowledge, so new ideas are thoroughly scrutinized.  Much of the research and conclusions that Lynn Margulis proposed and published in peer-reviewed science journals were not accepted during her 50-year long career. It is only now, after her death, that the weight of evidence supporting her ideas and refuting the rules and assumptions of the Modern Synthesis have combined to convince the scientific community that a new synthesis in biology and evolution is needed. (see Lynn Margulis curriculum vitae) 

Science is a very disciplined way of knowing. It is odd that people who do not seem to trust the scientific method, who do not take the responsibility to learn how science is done, who disdain what science knows and how that knowledge is validated, nonetheless want to claim the cachet of “scientific” or “science” for their beliefs. When personal or religious beliefs are claimed to be scientifically valid without undergoing the hard work, discipline and rigorous scrutiny required by science, they are deserving of the disdain of scientists and they need to be exposed to those who are not scientists for what they are: “woo woo.” 
