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NATURALIZING AND
SYSTEMATIZING EVIL

Holmes Rolston, 111

- A common approach de-naturalizes evil — takes the evil out by claiming
that natural things just are, without value being either present or absent. If
one asks whether a tree is sad or glad, one is misunderstanding trees. If
one asks whether evolution is good or evil, one is using irrelevant cate-
gories. Nature is a neutral substrate. Natural processes and products have
the standing possibility of valuation or disvaluation when humans come
on the scene. But matters of fact have to be kept in a different realm from
matters of value.

This view is plausible for moral evil, in the strong sense of culpably
depraved. Neither is nature morally praiseworthy. We humans do not take
our moral standards from nature, nor should we fault nature as though it
were moral. That is a category mistake.

My inquiry is about nonmoral evil, in the weaker sense, of events and
processes, which, though not culpable agents, are bad, harmful, cruel, inju-
rious. Here, too, often nature just is. When Comet Shoemaker-Levy
crashed into Jupiter in 1994 and upset the flow bands, I was not prompted
to ask questions of good and evil. There does not seem to be anything evil
out there in space. The place to look is here on Earth. Orcas catch sea
lions for food, and play with them, tossing the struggling lions into the air,
prolonging their agony. I do not fault the killer whales, but I might ask
whether the nature is evil that, through natural selection, results in the
nature of such beasts.

I am not asking whether this is the best possible world, but more
modestly whether this Earth is systemically prolific at increasing biodiver-
sity and biocomplexity, and whether the evils here integrate well into those
powers. Perspective is crucial.

Physics and biology

But there is another side to this. Agreeing that there is bad in biology,
physicists reply that their nature is not value free, but quite valuable.
Looking at nature systemically, we have discovered a “fine-tuned’ universe
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from astrophysics to nuclear physics, and a messy one from evolutionary
and ecosystemic biology. Physics has made dramatic discoveries at astro-
nomical and submicroscopic ranges. This universe originated fifteen billion
years ago in a ‘big bang’ and has since been expanding. From the primal
burst of energy, elementary particles formed, and afterward hydrogen, the
simplest element, which serves as fuel for the stars. In the stellar furnaces
all the heavier atoms were forged. Some stars subsequently exploded
(supernovae). The heavier elements were collected to form, in our case, the
solar system and planet Earth.

Physics has discovered that startling systemic interrelationships are
required for these creative processes to work. Recent theory interrelates
the two levels; astronomical phenomena such as the formation of galaxies,
stars, and planets depend critically on the microphysical phenomena. In
turn, the mid-range scales, where the known complexity mostly lies (on
Earth, in ecosystems or human brains), depend on the interacting micro-
scopic and astronomical ranges.

Change slightly the strengths of any of the four forces that hold the
world together (the strong nuclear force, the weak nuclear force, electro-
magnetism, gravitation), change critical particle masses and charges, and
the stars would burn too quickly or too slowly, or atoms and molecules,
including water, carbon, and oxygen, or amino acids (building blocks of
life) would not form or remain stable.

Astrophysicists and microphysicists have joined to discover that, in the
explosion that produced our universe, what seem to be widely varied facts
really cannot vary widely, indeed that many of them can hardly vary at all,
and have the universe develop life and mind. We find a single blast (the big
bang) fine-tuned to produce a world that produces us, when any of a thou-
sand other imaginable blasts would have yielded nothing.

How the various physical processes are ‘fine-tuned to such stunning
accuracy is surely one of the great mysteries of cosmology,” remarks P.C.W.
Davies. ‘Had this exceedingly delicate tuning of values been even slightly
upset, the subsequent structure of the universe would have been totally
different.” ‘Extraordinary physical coincidences and apparently accidental
cooperation ... offer compelling evidence that something is “going on.” ...
A hidden principle seems to be at work’ (1982: 90, 110). Maybe we will
need to draw theological conclusions, maybe not. But naturalistically, at
least cosmologically, this seems to be a good system, not value free at all,
but valuable, value-able, able to generate value.

In biology, by contrast, the history of life on Earth is a random walk
with much struggle and chance, driven by selfish genes, although biologists
have also found that in this random walk order is built up over the
millennia across a neg-entropic upslope, attaining in Earth’s natural
history the most complex and highly ordered phenomena known in the
universe, such as ccosystems, organisms, and, above all, the human mind,
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So systemically we have a case of cognitive dissonance, a physical world
that seems value free in some perspectives, valuable in others, and a
biological world that seems fertile but clumsy, maybe evil.

Order and disorder

Perhaps the reason why all the good is in physics and the bad in biology is
that all the order is in physics and all the disorder in biology. But the
matter is complex. We are not going to get, and do not want, any law that
says: order, more order, more and more order. Logically and empiricalty,
there must be an interplay of order and disorder if there is to be autonomy,
freedom, adventure, success, achievement, emergents, surprise, and idio-
graphic particularity. In a world without chance there can be no creatures
taking risks, and the skills of life would be very different, if indeed life — as
opposed to mechanism — were possible.

But sceptics are not so sure. Yes, molecular biology is impressive for the
order it has discovered. But no, when we turn to evolutionary biology, the
processes get much more disordered. Evolutionary history has located the
secret of life in natural selection operating over incremental variations,
with the fittest selected to survive. The process is prolific, but no longer
fine-tuned. On the contrary, it is make-shift.

The evolutionary course, far from being a directionally ordered whole,
or having headings anywhere in its major or minor currents, rather
wanders. It wanders in the first instance due to atomic and molecular
chance (both relative and absolute) and, given these chancy mutational
possibilities provided from the lower levels, it wanders in the second
instance due to the nonselection for anything but mere survival, without
bias toward progress, improvement, or complexity. The process is aimless,
so it can bring evil as readily as it does good. Biologists survey the stag-
gering array of fossil and surviving life forms, see it as full of struggling,
chance, zigzag, and groping omnidirectionality, some trials happening to
work, most failing, a very few of them eventuating in the ascent of neural
forms.

Nevertheless, systemically, what most needs to be explained in biology
is not the disorder, but the neg-entropic ascent. Biologists are much trou-
bled by what account to give of any systemic, constructive forces that give
a slope to evolution. (One might say that, at this point, the discipline is in
disorder about order.) The physical world overall moves thermodynami-
cally downhill, but now in bioscience we need an overall upslope force, or
set of forces, a sort of biogravity that accounts not only for a survival drive
but for the assembling and conservation of more diverse and also more
advanced forms. With the passage of time and trials, there will, by ever
more probability, be ever more salient constructions of life, enormous
distances travelled upward.
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Systemically, there seems a mixture of inevitability and openness, so
that one way or another, given the conditions and constants of physics and
chemistry, together with the biased earthen environment, life will somehow
both surely and surprisingly appear. Manfred Eigen, a thermodynamicist,
concludes ‘that the evolution of life ... must be considered an inevitable
process despite its indeterminate course’ (1971: 519). Life is destined to
come, yet the exact routes it will take are open and subject to historical
vicissitudes.

Now we can get the biology back together with the physics. Despite the
fine-tuned and systemically well-ordered nature we were sketching, there is
disorder too in physics, the quantum indeterminism. Often that has no
import for our native ranges of experience. Any uncertainty will be statisti-
cally, or systemically, masked out. A macro-determinism remains, despite a
micro-indeterminism. Stochastic processes at lower levels are compatible
with determinate processes at upper levels.

But perhaps there are sometimes gross effects. In genetics, events at the
phenotypic level are profoundly affected by events launched at the geno-
typic level, as with point mutations or genetic crossing over, affected by
radiation subject to quantum effects. This may affect regulatory molecules,
as when allosteric enzymes, which amplify processes a million times, are in
turn regulated by modifier molecules, of which there may be only a few
copies in a cell, copies made from a short stretch of DNA, where a few
atomic changes can shift a whole reading frame. Indeed, by the usual
evolutionary account, the entire biological tale is an amplification of incre-
ments, where microscopic mutations are edited over by macroscopic
selective processes. These increments are most finely resolved into molec-
ular evolutions.

If we turn from the random to the interaction possibilities in physics,
we gain a complementary picture. Nature is not just indeterminate in
random ways but is plastic enough for an organism to work its program
on. An organism can coagulate affairs this way and not that way, in
accord with its cellular and genetic programs. The macromolecular system
of the living cell is influencing by its interaction patterns the behaviour of
the atomic systems. The organism is fine-tuned at the molecular level to
nurse its way through the quantum states by electron transport, proton
pumping, selective ion permeability, DNA encoding, and the like. The
organism via its information and biochemistries participates in forming the
course of the micro-events that constitute its passage through the world.

The organism is responsible, in part, for the micro-events, and not the
other way round. The organism has to flow through the quantum states,
but the organism selects the quantum states that achieve for it an informed
flow-through. The information within the organism enables it to act as a
preference sieve through the quantum states, by interaction sometimes
causing quantum events, sometimes catching individual chance events
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which serve its program, and thereby the organism maintains its life
course,

The organism is a whole that is program-laden, a whole that executes
its lifestyle in dependence on this looseness in its parts. There is a kind of
downward causation which complements an upward causation, and both
feed on the openness, if also the order, in the atomic substructures. The
microscopic indeterminism provides a looseness through which the
organism can steer itself by taking advantage of the fluctuations at the
micro levels.

These organisms, over time, maintain themselves in their species lines.
Adaptation is imperfect, but if it were perfect evolution would cease, nor
could life track changing environments, nor could we have evolved to
where we are. It is the imperfection that drives the world toward perfec-
tion, the disvalue that is necessary in the search for more value. Natural
selection requires disvalues in its exploration for values, but selects against
them, to leave the values in place, so far as this is possible under local
genetic and ecological constraints.

Now a different perspective on this earthen stew strikes us. Complexity
requires multiple distinct parts with multiple connections. Too much
distinctness yields disorder, chaos, contingency. Too much connection
yields rigidity, determinism, order. Complexity must be situated between
order and disorder, or ‘at the edge of chaos,” or, we might say, ‘on the
edge of evil’ on either side. A spontaneously organizing system (= ‘self’-
organizing) is one in which, over time, such complexity has appeared, is
maintained, and may continue into the future.

This churn of materials, perpetually agitated and irradiated with energy,
is not some problematic, indifferent, value-free substrate, but the prolific
source. The neg-entropy is as objectively there as the entropy. Nor is the
disordering entropy always bad, because in a world of perpetual construc-
tion there must be perpetual deconstruction. Systemically, the
achievements are as real as the drifting cycles and random walks. Genetic
organisms have been making biological discoveries superposed on the
geomorphic and astronomical givens. Against the indifference, the results
have been prolific, five million species flourishing in myriads of diverse
ecosystems,

Life makes matter count. It loads the dice. Biological events are superin-
tending physical ones. Biological nature takes advantage of physical
nature. We gain space for the higher phenomena which physics had elected
to leave out.

Law and history

What the random walk omits is the cybernetic, hereditary capacity of
organisms to acquire, store, and transmit new information over historical
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time. Organisms start simple and some of them end up complex; there are
trends over longer-range time scales because something is at work addi-
tionally to tracking drifting environments. The life process is drifting
through an information search, locking onto discoveries. With such a
conclusion we pass from a law-like world into a historical world, or more
technically from a nomothetic system to an idiographic system.

The highest values are in story, not law, in history not repeatability.
Only in a spontaneously generating story can there be such adventure and
novelty. The familiar scientific word for this is ‘evolution,” but the better
word is ‘history.” In physics and chemistry one seeks laws and initial condi-
tions with which one can predict the future. But in biology any such laws
become only regularities, subject to surprises. The novel discoveries, coded
in the genetics, have not only revised the initial conditions, they have also
revised the previous regularities. The disorder and openness generate
history. The future is not like the past; there are developing story lines.

Frances Crick complains that biology has no ‘elegance.” Organisms
evolve happenstance structures and wayward functions that have no more
overarching logic than the layout of the Manhattan subway system (Crick
1988: 6, 137-42). Stephen Jay Gould insists that the panda’s thumb is
evolutionary tinkering and that orchids are ‘jury-rigged’ (Gould 1980: 20).
Evolution works with what is at hand, and makes something new out of it.

But what is so disvaluable about that? The achievements of evolution
do not have to be optimal to be valuable; and if a reason that they are not
optimal is that they had to be reached historically along story lines, it is
more valuable to have history plus value as storied achievement than to
have ‘elegant’ optimal solutions without history or autonomy. Organismic
vitality is better than regimented simplicity. The elegance of the thirty-two
crystal classes is not to be confused with the elegance of an old-growth
forest.

Take Figures 8.1 and 8.2 on the following pages and suppose they
looked instead like Figures 8.3 and 8.4.

Such a world would be impressive, but rather boring, less interesting
than the world in which we in fact find ourselves. It would have too much
system and too little adventure, too much law and no history.

Something is increasingly learned across evolutionary history: how to
make more kinds and more complex kinds. This may be a truth about
natural history, even if neo-Darwinism is incompetent to say much about
how this happens. Cold and warm fronts come and go, so do ice ages.
There are rock cycles, orogenic uplift, erosion, and uplift again. But there
is no natural selection there, nothing is competing, nothing is surviving,
nothing has adapted fit, and biology seems different. All those climatolog-
ical and geomorphological agitations continue in the Pleistocene period
more or less like they did in the Precambrian, but the life story is not the
same all over again. Where once there were no species, now there are five
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Figure 8.1 Standing diversity through time for families of marine vertebrates and
invertebrates, with catastrophic extinctions

Source: Reprinted with permission from Raup and Sepkoski, 1982, p. 1502. Copyright 1982

American Association for the Advancement of Science.
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Figure 8.2 Proliferation of number of families on Earth, continuing through major
extinctions. The double lines in both the number of families and the
extinction rate represent maximum and minimum estimates.

Source: Reprinted with permission from Myers, 1997, p. 598, based on Nee and May, 1997.

Copyright 1997 American Association for the Advancement of Science.
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Figure 8.3 Supposed linear development of marine diversity
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Figure 8.4 Supposed more orderly proliferation of life on Earth
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