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THE MODERN INTELLIGENT DESIGN
HYPOTHESIS

Breaking rules!

Michael Behe

Differences from Paley

In this chapter 1 will argue that some biological systems at the molecular level
appear to be the result of deliberate intelligent design (ID). In doing so I am well
aware that arguments for design in biology have been made before, most notably
by William Paley in the nineteenth century. So I think it is important right at the
beginning to clearly distinguish modern arguments for ID from earlier versions.
The most important difference is that my argument is limited to design itself; I
strongly emphasize that it is not an argument for the existence of a benevolent
God, as Paley’s was. I hasten to add that I myself do believe in a benevolent God,
and [ recognize that philosophy and theology may be able to extend the
argument. But a scientific argument for design in biology does not reach that far.
Thus, while I argue for design, the question of the identity of the designer is left
open. Possible candidates for the role of designer include: the God of
Christianity; an angel—fallen or not; Plato’s demiurge; some mystical new-age
force; space aliens from Alpha Centauri; time travelers; or some utterly unknown
intelligent being. Of course, some of these possibilities may seem more plausible
than others based on information from fields other than science. Nonetheless, as
regards the identity of the designer, modern ID theory happily echoes Isaac
Newton’s phrase, hypothesis non fingo.

The fact that modern ID theory is a minimalist argument for design itself, not
an argument for the existence of God, relieves it of much of the baggage that
weighed down Paley’s argument. First of all, it is immune to the argument from
evil. It matters not a whit to the scientific case whether the designer is good or
bad, interested in us or uninterested. It only matters whether an explanation of
design appears to be consistent with the biological examples I point to. Second,
questions about whether the designer is omnipo tent, or even especially
competent, do not arise in my case, as they did in Paley’s. Perhaps the designer
isn’t omnipotent or very competent. More to the point, perhaps the designer was
not interested in every detail of biology, as Paley thought, so that, while some
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features were indeed designed, others were left to the vagaries of nature. Thus
the modern argument for design need only show that intelligent agency appears
to be a good explanation for some biological features.

Thus, compared to William Paley’s argument, modern ID theory is very
restricted in scope. However, what it lacks in scope, it makes up for in resilience.
Paley conjoined a number of separable ideas in his argument—design,
omnipotence, benevolence, and so on—that made his overall position quite
brittle. For example, arguments against the perceived benevolence of the design
became arguments against the very existence of design. Thus one got the
seeming non sequitur stating that because biological feature A appears
malevolent, therefore all biological features arose by natural selection or some
other unintelligent process. With the much more modest claims of modern ID
theory, such a move is not possible. Attention is kept focused on the basic
question of whether unintelligent processes could have produced the complex
structures of biology, or whether intelligence was indeed required.

Another important point to emphasize right at the beginning is that mine is
indeed a scientific argument, not a philosophical or theological argument. Let me
explain what I mean by that without getting entangled in trying to define those
elusive terms. By calling the argument scientific I mean first that it does not rest
on any tenet of any particular creed, nor is it a deductive argument from first
principles. Rather, it depends critically on physical evidence found in nature.
Second, because it depends on physical evidence it can potentially be falsified by
other physical evidence. Thus it is tentative, only claiming that it currently seems
to be the best explanation given the information we have available to us right
now.

I do acknowledge that the scientific argument for design may have theological
implications, but that does not change its status as a scientific idea. | would like
to draw a parallel between the modern argument for design in biology and the
Big Bang theory in physics. The Big Bang theory strikes many people as having
theological implications, as shown by those who do not welcome those
implications. For example, in 1989, John Maddox, the editor of Nature, the
world’s leading science journal, published a very peculiar editorial, entitled
“Down with the Big Bang.” He wrote:

Apart from being philosophically unacceptable, the Big Bang is an over-
simple view of how the Universe began, and it is unlikely to survive the
decade ahead.... Creationists...seeking support for their opinions have
ample justification in the Big Bang.

(Maddox 1989:425)

Nonetheless, despite its theological implications, the Big Bang theory is a
completely scientific one, which justifies itself by physical data, not by appeals
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to holy books. I think a theory of ID in biology fits into the same category: while
it may have theological implications it justifies itself by phys ical data.
Furthermore, just as the Big Bang theory could be overturned tomorrow by new
evidence, so could ID theory. Both are tentative.

With these preliminary remarks in mind, I now turn to considering the
scientific case for ID in biology. I will proceed as follows. First, I will briefly
make the case for design. Second, I will then address several specific scientific
objections put forward by critics of design. Finally, I will discuss the question of
falsifiability.

Darwinism and design

In 1859 Charles Darwin published his great work On the Origin of Species, in
which he proposed to explain how the great variety and complexity of the natural
world might have been produced solely by the action of blind physical processes.
His proposed mechanism was, of course, natural selection working on random
variation. In a nutshell, Darwin reasoned that the members of a species whose
chance variation gave them an edge in the struggle to survive would tend to
survive and reproduce. If the variation could be inherited, then over time the
characteristics of the species would change. And over great periods of time,
perhaps great changes would occur.

It was a very elegant idea. Nonetheless, Darwin knew his proposed mechanism
could not explain everything, and in Origin he gave us a criterion by which to
judge his theory. He wrote:

If it could be demonstrated that any complex organ existed which could
not possibly have been formed by numerous, successive, slight
modifications, my theory would absolutely break down.

(Darwin 1999 [1859]: 154)

He added, however, that he could “find out no such case.” Darwin of course was
justifiably interested in protecting his fledgling theory from easy dismissal, and
so he threw the burden of proof—to prove a negative, to “demonstrate” that
something “could not possibly” have happened—onto his opponents, which is
essentially impossible to do in science. Nonetheless, let’s ask what might at least
potentially meet Darwin’s criterion? What sort of organ or system seems unlikely
to be formed by “numerous, successive, slight modifications”? A good place to
start is with one that is irreducibly complex. In Darwin’s Black Box: The
Biochemical Challenge to Evolution, 1 defined an irreducibly complex system as:

[A] single system which is composed of several well-matched, interacting
parts that contribute to the basic function, and where the removal of any
one of the parts causes the system to effectively cease functioning.
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A good illustration of an irreducibly complex system from our everyday world is
a simple mechanical mousetrap. A common mousetrap has several parts,
including a wooden platform, a spring with extended ends, a hammer, holding
bar, and catch. Now, if the mousetrap is missing the spring, or hammer, or
platform, it doesn’t catch mice half as well as it used to, or a quarter as well. It
simply doesn’t catch mice at all. Therefore it is irreducibly complex. It turns out
that irreducibly complex systems are headaches for Darwinian theory, because
they are resistant to being produced in the gradual, step-by-step manner that
Darwin envisioned.

As biology has progressed with dazzling speed in the past half-century, we
have discovered many systems in the cell, at the very foundation of life, which,
like a mousetrap, are irreducibly complex. Time permits me to mention only one
example here—the bacterial flagellum. The flagellum is quite literally an
outboard motor that some bacteria use to swim. It is a rotary device that, like a
boat’s motor, turns a propeller to push against liquid, moving the bacterium
forwards in the process. It consists of a number of parts, including a long tail that
acts as a propeller, the hook region that attaches the propeller to the drive shaft,
the motor that uses a flow of acid from the outside of the bacterium to the inside
to power the turning, a stator that keeps the structure stationary in the plane of
the membrane while the propeller turns, and bushing material to allow the drive
shaft to poke up through the bacterial membrane. In the absence of the hook, or
the motor, or the propeller, or the drive shaft, or most of the forty different types
of proteins that genetic studies have shown to be necessary for the activity or
construction of the flagellum, one doesn’t get a flagellum that spins half as fast
as it used to, or a quarter as fast. Either the flagellum doesn’t work, or it doesn’t
even get constructed in the cell. Like a mousetrap, the flagellum is irreducibly
complex. And again, like the mousetrap, its evolutionary development by
“numerous, successive, slight modifications” is quite difficult to envision. In fact,
if one examines the scientific literature, one quickly sees that no one has ever
proposed a serious, detailed model for how the flagellum might have arisen in a
Darwinian manner, let alone conducted experiments to test such a model. Thus in
a flagellum we seem to have a serious candidate to meet Darwin’s criterion. We
have a system that seems very unlikely to have been produced by “numerous,
successive, slight modifications.”

Is there an alternative explanation for the origin of the flagellum? I think there
is, and it’s really pretty easy to see. But in order to see it, we have to do
something a bit unusual: we have to break a rule. The rule is rarely stated
explicitly. But it was set forth candidly by the Nobel laureate Christian De Duve
in his 1995 book, Vital Dust, in which he speculated about the expansive history
of life. He wrote:
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A warning: All through this book, I have tried to conform to the overriding
rule that life be treated as a natural process, its origin, evolution, and
manifestations, up to and including the human species, as governed by the
same laws as nonliving processes.

(De Duve 1995:xiv)

In science journals the rule is always obeyed, at least in letter, yet sometimes it is
violated in spirit. For example, several years ago David DeRosier, professor of
biology at Brandeis University, published a review article on the bacterial
flagellum in which he remarked:

More so than other motors, the flagellum resembles a machine designed by
a human.
(DeRosier 1998)

That same year the journal Cell published a special issue (92(3)) on the topic of
“Macromolecular machines.” On the cover of the journal was a painting of a
stylized protein apparently in the shape of an animal, with what seems to be a watch
in the foreground (perhaps William Paley’s watch). Articles in the journal had
titles such as “The cell as a collection of protein machines”; “Polymerases and the
replisome: Machines within machines”; and “Mechanical devices of the
spliceosome: Motors, clocks, springs and things.” By way of introduction, on the
contents page was written:

Like the machines invented by humans to deal efficiently with the
macroscopic world, protein assemblies contain highly coordinated moving
parts.

(Cell 6 February 1998)

Well, if the flagellum and other biochemical systems strike scientists as looking
like “machines” that were “designed by a human” or “invented by humans,” then
why don’t we actively entertain the idea that perhaps they were indeed designed
by an intelligent being? We don’t do that, of course, because it would violate the
rule. But sometimes, when a fellow is feeling frisky, he throws caution to the
wind and breaks a few rules. In fact, this is just what I did in Darwin’s Black
Box: 1 proposed that, rather than Darwinian evolution, a more compelling
explanation for the irreducibly complex molecular machines discovered in the
cell is that they were indeed designed, as David DeRosier and the editors of Cel/
apprehended—purposefully designed by an intelligent agent. This proposal has
attracted a bit of attention. Some of my critics have asserted that the proposal of
ID is a religious idea, not a scientific one. I disagree. I think the conclusion of ID
in these cases is completely empirical. That is, it’s based entirely on the physical
evidence, along with an appreciation for how we come to a conclusion of design.
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Every day of our lives we decide, consciously or not, that some things were
designed, others not. How do we do that? How do we come to a conclusion of
design?

To help see how we conclude design, imagine that you are walking with a
friend in the woods. Suddenly your friend is pulled up by the ankle by a vine and
left dangling in the air. After you cut him down you reconstruct the situation.
You see that the vine was tied to a tree limb that was bent down and held by a
stake in the ground. The vine was covered by leaves so that you wouldn’t notice
it, and so on. From the way the parts were arranged you would quickly conclude
that this was no accident—it was a designed trap. This is not a religious
conclusion, but one based firmly in the physical evidence.

Although I think that ID is a rather obvious hypothesis, nonetheless my book
seems to have caught a number of people by surprise, and so it has been
reviewed pretty widely. The New York Times, the Washington Post, the
Allentown Morning Call—all the major media have taken a look at it.
Unexpectedly, not everyone agreed with me. In fact, in response to my
argument, several scientists have pointed to experimental results that, they claim,
either cast much doubt over the claim of ID, or falsify it outright. In the
remainder of the chapter I will discuss these counter-examples. I hope to show
why I think they not only fail to support Darwinism, but why they actually fit
much better with a theory of ID. After that, I will discuss the issue of
falsifiability.

An “evolved” operon

Kenneth Miller, a professor of cell biology at Brown University, has written a
book recently, entitled Finding Darwin’s God, in which he defends Darwinism
from a variety of critics, including myself. In a chapter devoted to rebutting
Darwin’s Black Box, he quite correctly states that “a true acid test” of the ability
of Darwinism to deal with irreducible complexity would be to “[use] the tools of
molecular genetics to wipe out an existing multipart system and then see if
evolution can come to the rescue with a system to replace it” (Miller 1999:145).
He then cites the careful work over the past twenty-five years of Barry Hall of
the University of Rochester on the experimental evolution of a lactose-utilizing
system in E. coli.

Here is a brief description of how the system, called the lac operon, functions.
The lac operon of E. coli contains genes coding for several proteins that are
involved in the metabolism of a type of sugar called lactose. One protein of the
lac operon, called a permease, imports lactose through the otherwise
impermeable cell membrane. Another protein is an enzyme called galactosidase,
which can break down lactose to its two constituent monosaccharides, galactose
and glucose, which the cell can then process further. Because lactose is rarely
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available in the environment, the bacterial cell switches off the genes until
lactose is available. The switch is controlled by another protein called a
repressor, whose gene is located next to the operon. Ordinarily the repressor
binds to the /ac operon, shutting it off by physically interfering with the operon.
However, in the presence of the natural “inducer” allolactose or the artificial
chemical inducer IPTG, the repressor binds to the inducer and releases the
operon, allowing the /ac operon enzymes to be synthesized by the cell.

After giving his interpretation of Barry Hall’s experiments, Kenneth Miller
excitedly remarks:

Think for a moment—if we were to happen upon the interlocking
biochemical complexity of the reevolved lactose system, wouldn’t we be
impressed by the intelligence of its design? Lactose triggers a regulatory
sequence that switches on the synthesis of an enzyme that then metabolizes
lactose itself. The products of that successful lactose metabolism then
activate the gene for the lac permease, which ensures a steady supply of
lactose entering the cell. Irreducible complexity. What good would the
permease be without the galactosidase?...No good, of course.

By the very same logic applied by Michael Behe to other systems,
therefore, we could conclude that the system had been designed. Except we
know that it was not designed. We know it evolved because we watched it
happen right in the laboratory! No doubt about it—the evolution of
biochemical systems, even complex multipart ones, is explicable in terms

of evolution. Behe is wrong.
(Miller 1999:146-7)

For the next few minutes I will try to show that the picture Miller paints is
greatly exaggerated. In fact, far from being a difficulty for design, the very same
work that Miller points to as an example of Darwinian prowess I would cite as
showing the limits of Darwinism and the need for design.

So what did Barry Hall actually do? To study bacterial evolution in the
laboratory, in the mid-1970s Hall produced a strain of E. coli in which the gene
for just the galactosidase of the /ac operon was deleted. He later wrote:

All of the other functions for lactose metabolism, including lactose
permease and the pathways for metabolism of glucose and galactose, the
products of lactose hydrolysis, remain intact, thus re-acquisition of lactose
utilization requires only the evolution of a new B-galactosidase function.
(Hall 1999:2)

Thus, contrary to Miller’s own criterion for “a true acid test,” a multipart system
was not “wiped out”—only one component of a multipart system was deleted.
The lac permease and repressor remained intact. What’s more, as we shall see,
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the artificial inducer IPTG was added to the bacterial culture, and an alternate,
cryptic galactosidase was left intact.

Without galactosidase, Hall’s cells would not grow when cultured on a
medium containing only lactose as a food source. However, when grown on a
plate that also included alternative nutrients, bacterial colonies were established.
When the other nutrients were exhausted the colonies stopped growing.
However, Hall noticed that after several days to several weeks, hyphae grew on
some of the colonies. Upon isolating cells from the hyphae, Hall saw that they
frequently had two mutations, one of which was in a gene for a protein he called
“evolved B-galactosidase” (“ebg”), that allowed it to metabolize lactose
efficiently. The ebg gene is located in another operon, distant from the lac
operon, and is under the control of its own repressor protein. The second
mutation Hall found was always in the gene for the ebg repressor protein, which
caused the repressor to bind lactose with sufficient strength to de-repress the ebg
operon.

The fact that there were two separate mutations in different genes neither of
which by itself allowed cell growth (Hall 1982a)—startled Hall, who knew that
the odds against the mutations appearing randomly and independently were
prohibitive (Hall 1982b). Hall’s results and similar results from other
laboratories led to research in a new area dubbed ‘“adaptive mutations” (Cairns
1998; Foster 1999; Hall 1998; McFadden and Al Khalili 1999; Shapiro 1997).
As Hall later wrote:

Adaptive mutations are mutations that occur in nondividing or slowly
dividing cells during prolonged nonlethal selection, and that appear to be
specific to the challenge of the selection in the sense that the only mutations
that arise are those that provide a growth advantage to the cell. The issue
of the specificity has been controversial because it violates our most basic
assumptions about the randomness of mutations with respect to their effect

on the cell.
(Hall 1997:39)

The mechanism(s) of adaptive mutation are currently unknown. While they are
being sorted out, it seems unwise to cite results of processes which “violate our
most basic assumptions about the randomness of mutations” to argue for
Darwinian evolution, as Miller does.

The nature of adaptive mutation aside, a strong reason to consider Barry Hall’s
results to be quite modest is that the ebg proteins—both the repressor and
galactosidase—are homologous to the E. coli lac proteins and overlap the
proteins in activity. Both of the unmutated ebg proteins already bind lactose.
Binding of lactose even to the unmutated ebg repressor induces a hundred-fold
increase in synthesis of the ebg operon (Hall 1982a). Even the unmutated ebg
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galactosidase can hydrolyze lactose at a level of about 10 percent that of a “Class
II” mutant galactosidase that supports cell growth (Hall 1999). These activities
are not sufficient to permit growth of E. coli on lactose, but they are already
present The mutations reported by Hall simply enhance pre-existing activities of
the proteins. In a recent paper (Hall 1999) Professor Hall pointed out that both
the /ac and ebg galactosidase enzymes are part of a family of highly conserved
galactosidases, identical at thirteen of fifteen active site amino acid residues,
which apparently diverged by gene duplication more than 2 billion years ago.
The two mutations in ebg galactosidase that increase its ability to hydrolyze
lactose change two non-identical residues back to those of other galactosidases,
so that their active sites are identical. Thus—before any experiments were done—
the ebg active site was already a near-duplicate of other galactosidases, and only
became more active by becoming a complete duplicate. Significantly, by
phylogenetic analysis Hall concluded that those two mutations are the on/y ones
in E. coli that confer the ability to hydrolyze lactose—that is, no other protein, no
other mutation in E. coli will work. Hall wrote:

The phylogenetic evidence indicates that either Asp-92 and Cys/Trp977
are the only acceptable amino acids at those positions, or that all of the
single base substitutions that might be on the pathway to other amino acid
replacements at those sites are so deleterious that they constitute a deep
selective valley that has not been traversed in the two billion years since
those proteins diverged from a common ancestor.

(Hall 1999:6-7)

To my mind, such results hardly support extravagant claims for the creativeness
of Darwinian processes.

Another critical caveat not mentioned by Kenneth Miller is that the mutants
that were initially isolated would be unable to use lactose in the wild—they
required the artificial inducer IPTG to be present in the growth medium. As
Barry Hall states clearly, in the absence of IPTG, no viable mutants are seen. The
reason for this is that a permease is required to bring lactose into the cell.
However, ebg only has a galactosidase activity, not a permease activity, so the
experimental system had to rely on the pre-existing /ac permease. Since the /lac
operon is repressed in the absence of either allolactose or IPTG, Hall decided to
include the artificial inducer in all media up to this point so that the cells could
grow. Thus the system was being artificially supported by intelligent
intervention.

The prose in Miller’s book obscures the facts that most of the lactose system
was already in place when the experiments began, that the system was carried
through non-viable states by inclusion of IPTG, and that the system will not
function without pre-existing components. From a skeptical perspective, the
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admirably careful work of Barry Hall involved a series of micromutations
stitched together by intelligent intervention. He showed that the activity of a
deleted enzyme could be replaced only by mutations to a second, homologous
protein with a nearly-identical active site; and only if the second repressor
already bound lactose; and only if the system were also artiflcially induced by
IPTG; and only if the system were also allowed to use a pre-existing permease.
In my view, such results are entirely in line with the expectations of irreducible
complexity requiring intelligent intervention, and of limited capabilities for
Darwinian processes.

Blood clotting

A second putative counter-example to ID concerns the blood-clotting system.
Blood clotting is a very intricate biochemical process, requiring many protein
parts. I had devoted a chapter of Darwin’s Black Box to the blood-clotting
cascade, claiming that it is irreducibly complex and so does not fit well within a
Darwinian framework. However, Russell Doolittle, a prominent biochemist,
member of the National Academy of Sciences, and expert on blood clotting,
disagreed. While discussing the similarity of the proteins of the blood-clotting
cascade to each other in an essay in Boston Review in 1997, he remarked that
“the genes for new proteins come from the genes for old ones by gene
duplication” (Doolittle 1997:28). Doolittle’s invocation of gene duplication has
been repeated by many scientists reviewing my book, but it reflects a common
confusion. Genes with similar sequences only suggest common descent—they do
not speak to the mechanism of evolution. This point is critical to my argument
and bears emphasis: evidence of common descent is not evidence of natural
selection. Similarities among either organisms or proteins are the evidence for
descent with modification, that is, for evolution. Natural selection, however, is a
proposed explanation for how evolution might take place—its mechanism—and
so it must be supported by other evidence if the question is not to be begged.

Doolittle then cited a paper (Bugge et al. 1996a) entitled “Loss of fibrinogen
rescues mice from the pleiotropic effects of plasminogen deficiency.” (By way
of explanation, flbrinogen is the precursor of the clot material; plasminogen is a
protein that degrades blood clots.) He commented:

Recently the gene for plaminogen /[sic/ was knocked out of mice, and,
predictably, those mice had thrombotic complications because fibrin clots
could not be cleared away. Not long after that, the same workers knocked
out the gene for fibrinogen in another line of mice. Again, predictably,
these mice were ailing, although in this case hemorrhage was the problem.
And what do you think happened when these two lines of mice were
crossed? For all practical purposes, the mice lacking both genes were
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normal! Contrary to claims about irreducible complexity, the entire
ensemble of proteins is not needed. Music and harmony can arise from a
smaller orchestra.

(Doolittle 1997:29)

The implied argument seems to be that the modern clotting system is actually not
irreducibly complex, and so a simpler clotting cascade might be missing factors
such as plasminogen and fibrinogen, and perhaps it could be expanded into the
modern clotting system by gene duplication. However, that interpretation does
not stand up to a careful reading of Bugge et al.

In their paper, Bugge et al. (1996a) note that the lack of plasminogen in mice
results in many problems, such as high mortality, ulcers, severe thrombosis, and
delayed wound healing. On the other hand, lack of fibrinogen results in failure to
clot, frequent hemorrhage, and death of females during pregnancy. The point of
Bugge et al. (1996a) was that if one crosses the two knockout strains, producing
plasminogen-plus-fibrinogen deficiency in individual mice, the mice do not
suffer the many problems that afflict mice lacking plasminogen alone. Since the
title of the paper emphasized that mice were “rescued” from some ill effects, one
might be misled into thinking that the double-knockout mice were normal. They
are not. As Bugge et al. state in their abstract, “Mice deficient in plasminogen
and fibrinogen are pheno-typically indistinguishable from fibrinogen-deficient
mice” (1996a: 709). In other words, the double-knockouts have all the problems
that mice lacking only flbrinogen have: they do not form clots, they hemorrhage,
and the females die if they become pregnant. They are definitely not promising
evolutionary intermediates.

The probable explanation is straightforward. The pathological symptoms of
mice missing just plasminogen apparently are caused by uncleared clots. But
fibrinogen-deficient mice cannot form clots in the first place. So problems due to
uncleared clots don’t arise either in fibrinogen-deficient mice or in mice that lack
both plasminogen and fibrinogen. Nonetheless, the severe problems that attend
lack of clotting in fibrinogen-deficient mice continue in the double knockouts.
Pregnant females still perish.

Most important for the issue of irreducible complexity, however, is that the
double-knockout mice do not merely have a less sophisticated but still functional
clotting system. They have no functional clotting system at all. They are not
evidence for the Darwinian evolution of blood clotting. Therefore my argument,
that the system is irreducibly complex, is unaffected by this example.

Other work from the same laboratory is consistent with the view that the
blood-clotting cascade is irreducibly complex. Experiments with “knockout”
mice in which the genes for other clotting components, called tissue factor and
prothrombin, have been deleted separately, show that those components are
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required for clotting, and in their absence the organism suffers severely (Bugge et
al. 1996b; Sun et al. 1998).

In ending this section let me just make explicit the point that two very
competent scientists, Professors Miller and Doolittle, both of whom are highly
motivated to discredit claims of ID, and both of whom are quite capable of
surveying the entire biomolecular literature for experimental counter-examples,
both came up with examples that, when looked at skeptically, actually buttress
the case for irreducible complexity, rather than weaken it. Of course, this does
not prove that claims of irreducible complexity are true, or that ID is correct. But
it does show, I think, that scientists really don’t have a handle on irreducible
complexity, and that the idea of ID is considerably stronger than its detractors
would have us believe. It also shows the need to treat Darwinian scenarios, such
as those Miller and Doolittle offered, with a hermeneutic of suspicion. Some
scientists believe so strongly in Darwinism that their critical judgments are
affected, and they will unconsciously overlook pretty obvious problems with
Darwinian scenarios, or confidently assert things that are objectively untrue.

Falsifiability

Let us now consider the issue of falsifiability. Let me say up front that I know
most philosophers of science do not regard falsifiability as a necessary trait of a
successful scientific theory. Nonetheless, falsifiabilty is still an important factor
to consider since it is nice to know whether or not one’s theory can be shown to
be wrong by contact with the real world.

A frequent charge made against ID is that it is unfalsifiable, or untestable. For
example, in its recent booklet Science and Creationism the National Academy of
Sciences writes:

[[Intelligent design...[is] not science because [it is] not testable by the
methods of science.
(National Academy of Sciences 1999:25)

Yet that claim seems to be at odds with the criticisms I have just summarized.
Clearly, both Russell Doolittle and Kenneth Miller advanced scientific
arguments aimed at falsifying ID. If the results of Bugge ef al. (1996a) had been
as Doolittle first thought, or if Barry Hall’s work had indeed shown what Miller
implied, then they correctly believed that my claims about irreducible complexity
would have suffered quite a blow.

Now, one can’t have it both ways. One can’t say both that ID is unfalsifiable
(or untestable) and that there is evidence against it. Either it is unfalsifiable and
floats serenely beyond experimental reproach, or it can be criticized on the basis
of our observations and is therefore testable. The fact that critical reviewers
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advance scientific arguments against ID (whether successfully or not) shows that
they think ID is indeed falsifiable. What’s more, it is wide open to falsification
by a series of rather straightforward laboratory experiments such as those that
Miller and Doolittle pointed to, which is exactly why they pointed to them.

Now let’s turn the tables by asking the following question: how could one
falsify the claim that a particular biochemical system was produced by
a Darwinian process? Kenneth Miller announced an “acid test” for the ability of
natural selection to produce irreducible complexity. He then decided that the test
was passed, and unhesitatingly proclaimed ID to be falsified (“Behe is wrong™)
(Miller 1999:147). But if, as it certainly seems to me, E. coli actually fails the
lactose-system “acid test,” would Miller consider Darwinism to be falsified?
Almost certainly not. He would surely say that Barry Hall started with the wrong
bacterial species, or used the wrong selective pressure, and so on. So it turns out
that his “acid test” was not a test of Darwinism; it tested only ID.

The same one-way testing was employed by Russell Doolittle. He pointed to
the results of Bugge et al. to argue against ID. But when the results turned out to
be the opposite of what he had originally thought, Professor Doolittle did not
abandon Darwinism.

It seems then, perhaps counter-intuitively to some, that ID is quite susceptible
to falsification, at least on the points under discussion. Darwinism, on the other
hand, seems quite impervious to falsification. The reason for this can be seen
when we examine the basic claims of the two ideas with regard to a particular
biochemical system like, say, the bacterial flagellum. The claim of ID is that “No
unintelligent process could produce this system.” The claim of Darwinism is that
“Some unintelligent process could produce this system.” To falsify the first claim,
one need only show that at least one unintelligent process could produce the
system. To falsify the second claim, one would have to show the system could
not have been formed by any of a potentially infinite number of possible
unintelligent processes, which is effectively impossible to do.

The danger of accepting an effectively unfalsifiable hypothesis is that science
has no way to determine if the belief corresponds to reality. In the history of
science, the scientific community has believed in any number of things that were
in fact not true, not real—for example, the universal ether. If there were no way
to test those beliefs, the progress of science might be substantially and negatively
affected. If, in the present case, the expansive claims of Darwinism are in reality
not true, then its unfalsifiability will cause science to bog down in these areas, as
I believe it has.

So, what can be done? I don’t think that the answer is to never investigate a
theory that is unfalsifiable. After all, although it is unfalsifiable, Darwinism’s
claims are potentially positively demonstrable. For example, if some scientist
conducted an experiment showing the production of a flagellum (or some equally
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complex system) by Darwinian processes, then the Darwinian claim would be
affirmed. The question only arises in the face of negative results.

I think several steps can be prescribed. First of all, one has to be aware raise
one’s consciousness—about when a theory is unfalsifiable. Second, as far as
possible, an advocate of an unfalsifiable theory should try as diligently as
possible to demonstrate positively the claims of the hypothesis. Third, one needs
to relax Darwin’s criterion from this:

If it could be demonstrated that any complex organ existed which could
not possibly have been formed by numerous, successive, slight

modifications, my theory would absolutely break down.
(Darwin 1999 [1859]: 154)

to something like this:

If a complex organ exists which seems very unlikely to have been
produced by numerous, successive, slight modifications, and if no
experiments have shown that it or comparable structures can be so
produced, then maybe we’re barking up the wrong tree. So...

Let’s break some rules!

Of course, people will differ on the point at which they decide to break rules. But
at least with the realistic criterion there could be evidence against the
unfalsifiable. At least then people like Doolittle and Miller would run a risk
when they cite an experiment that shows the opposite of what they had thought.
At least then science would have a way to escape from the rut of unfalsifiability
and think new thoughts.

Notes

1 This paper was delivered on 28 May 2000 to a plenary session of the Gifford
Bequest International Conference, “Natural Theology: Problems and Prospects,”
held at the University of Aberdeen, Scotland.
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