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Abstract. Philip Clayton’s book Mind and Emergence presents a
highly sophisticated argument against any kind of uncritical theol-
ogy that might want to follow science into a world of overly narrow,
compartmentalized disciplines that do not sufficiently communicate
between themselves.  Clayton argues persuasively that the basic struc-
ture of the phenomenal world is multileveled, with emergent proper-
ties and degrees of freedom that cannot be adequately described,
predicted, or explained in terms of lower-level phenomena only.
Moreover, the various levels of organization are linked to one another
by interfaces of mutual constraint in terms of upward and downward
causation.  The most valuable part of Clayton’s argument, however,
is that in a philosophy of emergence one must also, if not especially,
account for the role of the biological sciences and especially for the
influence of human thoughts and skills, human choices and actions,
and—one of the most important causes of all—human purposes.
Clayton’s biggest challenge is that the level of human personhood
offers us the only appropriate level to introduce the question of God
and the possibility of divine agency.  I critically evaluate this central
claim and its implications not only for the extent of divine influence
on the world but also for the scope and limitations of the interdisci-
plinary dialogue between theology and the sciences.
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In Philip Clayton’s important work Mind and Emergence: From Quantum
to Consciousness (2004) he not only makes a compelling case for emergence
and multileveled complexity but by implication also argues for the neces-
sity of multidisciplinary thinking.  For those of us who live and work in
the interdisciplinary domain of science and religion, or theology and sci-
ence, this should be of primary importance: both human thought, as it has
culturally evolved in separate disciplines, and the physical systems within
which we live exhibit a level of complexity within and across systems that
makes it impossible to understand the important phenomena that are af-
fecting humans today from the perspective of one discipline only (see Brown
1996, 407).  I see as the persistent subtext of Clayton’s book precisely his
vision that single disciplines offer too narrow a perspective when it comes
to understanding specific phenomena, even phenomena on a physical or
biological level.  The transversally connected systems and domains that are
revealed by emerging and ever-increasing levels of complexity certainly
yield an epistemic context in which interdisciplinary approaches to under-
standing and problem solving should become a top priority for theolo-
gians committed to a public understanding and transforming of our
contemporary culture.  Clayton’s book thus proffers a sophisticated warn-
ing for any theology that might want to follow science into a world of
overly narrow, compartmentalized disciplines that do not sufficiently com-
municate between themselves.

This response has been challenging for me to write, mainly because I
am in agreement—and enthusiastically so—with almost everything that
Clayton argues in this book.  In many ways it is reminiscent of what I view
as Stephen Jay Kline’s indispensable work Conceptual Foundations for Mul-
tidisciplinary Thinking, published a decade ago (1995), in which Kline also
focused on the fact that the basic structure of the phenomenal world is
multileveled, with emergent properties and degrees of freedom that can-
not be adequately described, predicted, or explained in terms of lower-
level phenomena only.  Moreover, the various levels of organization are
linked to one another by interfaces of mutual constraint in terms of up-
ward and downward causation.  What Kline did not give us, and what is
probably the most valuable part of Clayton’s argument, is that in a phi-
losophy of emergence one must also account for the role of the biological
sciences and especially for the influence of human thoughts and skills,
human choices and actions, and—one of the most important causes of
all—human purposes.  Against this background, then, we take a closer
look at Clayton’s central argument.

A PHILOSOPHY OF EMERGENCE

At the heart of Clayton’s book is, obviously, the notion of emergence.
Emergence is the view that new and unpredictable phenomena are natu-
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rally produced by interactions in nature; that these new structures, organ-
isms, and ideas are not reducible to the subsystems on which they depend;
and that the newly evolved realities in turn exercise a causal influence on
the parts out of which they arose (Clayton 2004, vi).  The emergence the-
sis suggests that consciousness, or mind, is derived from and thus depen-
dent upon complex biological systems.  In this sense consciousness is not
utterly unique; conscious phenomena manifest important analogies to emer-
gent realities at much earlier points in evolutionary history.  Clayton thus
defends the thesis that mind (and, therefore, causally efficacious mental
properties) emerges from the natural world as a natural further step in the
process of evolution.  On this view a theory of emergence becomes a philo-
sophical elaboration of a series of scientific results that best expresses the
philosophical import of evolutionary theory.  Emergentist holism further-
more implies that emergent properties are irreducible to lower-level phe-
nomena, that reality is divided into a number of distinct levels, and that
there are forms of causality not reducible to physical causes (Clayton 2004,
2, 5).

Clayton defines as the most important characteristic of emergence, es-
pecially of strong emergence (emergence with mental causation), the con-
cept of downward causation—the process whereby some whole has an active
nonadditive causal influence on its parts (2004, 49).  Here Clayton’s argu-
ment is strongly reminiscent of and supported by what Kline (1995, 115ff.)
calls Polanyi’s Principle.  Michael Polanyi developed the important idea
that complex hierarchical systems rest on the existence of interfaces of
mutual constraint (or interfaces of dual-level control) in many important
classes of systems and quite specifically wanted to explain the limitations
of both bottom-up and top-down approaches (Polanyi 1969).  As such,
Polanyi’s Principle stated the following two maxims: (1) In many hierar-
chically structured systems, adjacent levels mutually constrain but do not
determine one another; (2) In hierarchically structured systems, the levels
of control (usually upper levels) harness the lower levels and cause them to
carry out behaviors that the lower levels, left to themselves, would not do
(Polanyi 1969, 225f.; see Kline 1995, 115, 119).

For a philosophy of emergence the idea that adjacent emergent levels
would mutually constrain one another, and that upper levels would “har-
ness” lower levels for novel types of behavior, seems to be crucial.  It is
central to an understanding of Clayton’s view of the role of self-organizing
complexity in biological emergence and also the emergent character of
laws on the biological level.  These laws would in fact be emergent, too—
they would depend on the underlying physical and chemical regularities
but would not be reducible to them (Clayton 2004, 78).  For this reason
Clayton can argue that emergence in biological evolution adds an impor-
tant new dimension to the productive process that is natural history: Now
for the first time causal agents emerge that include an element of memory
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to their offspring.  Emergence suggests that in biological evolution par-
ticular features can be discovered that could aptly be described as emer-
gent, and thus the biosphere represents a fantastic increase in complexity
from the physical components out of which it emerged (2004, 84f.).1

Clayton develops this important idea further.  “When in addition inter-
nal changes in biological entities themselves become productive of com-
plex behaviors, and in particular when they enhance the organism’s prospects
for survival and reproduction, we speak of them as purposive behaviors”
(2004, 97).  Introducing the controversial notion of purposive behavior,
Clayton, however, correctly argues that biological evolution never uses
purpose as an overall explanatory category, and one cannot speak of evolu-
tion as such as having a purpose.  One cannot say that nature itself pos-
sesses purposes.  For Clayton this does not, however, prevent the ascription
of proto-purposiveness to biological agents.  In fact, we might call this a
theory of purposiveness without purpose (p. 97).  On this view the behav-
ior of organisms represents a middle instance between the nonpurposiveness
of chemical emergence and the fully intentional purposive behavior of con-
scious agents.  Implied here is that primitive organisms do not consciously
carry out purposes in the way an intentional agent does, but the complex
parts of an organism work together for its survival, and thus not only are
the chances of the organism’s survival enhanced but also the survival of its
genotype is maximized (p. 97).  Thus, although purpose(s) cannot be as-
cribed to evolution as such, it/they can in a qualified sense be ascribed only
to organisms within the biological world.

EMERGENCE AND HUMAN UNIQUENESS

This theory of emergence allows us now to recognize human thoughts,
human intentions, and human symbolic interactions as a genuinely new
level of experience and behavior.  Like prehuman forms of activity within
the biosphere, human thought is conditioned by the regularities of physi-
cal laws and by the quasi-intentional level of biological drives.  The biol-
ogy of emergence therefore suggests that, if irreducible mental causation
does exist, it can be fully understood only in terms of a developmental
story that includes the role of physical laws, biological drives, and the in-
creasing spontaneity of behavior in more complex organisms—features that
we share with other animals and that also distinguish us from them.  Clay-
ton puts it well: As organisms grow more complex, they manifest sponta-
neous behaviors of greater frequency and complexity to the degree that
one must finally acknowledge a qualitative difference (2004, 99).  And
precisely the act of human decision making manifests this range and qual-
ity of choice in a manner that is both continuous and discontinuous with
its developmental stages.  In this sense the human mind can actually be
seen as an “isolated peak in the evolutionary landscape” (2004, 100).
Darwin already recognized this, although for him a difference in degree
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would never imply a difference in kind (Clayton 2004, 99f.).  This ulti-
mately is another reason why Clayton opts for strong emergence—because
it provides us with the most viable solution to the mind-body problem:
What we call mind emerges through the evolutionary process, and, how-
ever novel mental events may be, they will never be fully understood apart
from the details of this process (p. 101).

Clayton correctly states that it would not be possible to engage in reflec-
tion on the relationship of mind and brain without also considering the
evolutionary history that produced brains in the first place.  This builds
into the distinctiveness of the emergentist thesis and its claim that the
natural world exhibits a variety of levels at which distinct types of laws and
causes can be recognized.  For this reason, understanding the relationship
between mind and brain—between consciousness and its neural correlates—
requires understanding the multileveled structure of the natural world.
Clayton has shown that on this level the appearance of mental causes is, in
one sense, just another case of emergence, just another case in which a
complicated natural system gives rise to unexpected casual patterns and
properties (p. 107).

I would argue that exactly at this point Clayton’s argument is supported
by current evolutionary epistemology and also by various scholars in con-
temporary paleoanthropology, cognitive archaeology, and neuroscience.
Both Simon Conway Morris (1998; 2003) and Ian Stewart (1998) have
argued that, as far as Homo sapiens is concerned, we may be the product of
evolution, but we seem to have the ability to transcend our biological ori-
gins.  This implies that in evolutionary development DNA is not the sole
determining factor of human distinctiveness; it exists, rather, in interac-
tion with the spectrum of (restrained) possibilities provided by the laws of
nature.  When we do go beyond biological evolution to richer notions of
culture, the notion of human personhood should include not only human
self-awareness, creative intelligence, and consciousness but also the fact
that we actually use our conscious, self-aware minds in creative new ways
to do uniquely human things in art, science, religion, and the many other
domains of human culture.

In some forms of contemporary evolutionary epistemology exactly this
argument has been carefully refined and developed further to include a
strong notion of embodied epistemology.  Henry Plotkin has argued that
once intelligence has developed in a species to the degree that it has for
Homo sapiens, self-conscious brains acquire a causal force equal to that of
genes.  For evolutionary theory to be complete regarding humans, emer-
gent intelligent behavior must be included, and so must a very peculiar
feature of intelligent behavior, namely, culture (Plotkin 1993, 177).  Franz
Wuketits would say that biology offers the necessary but not the sufficient
conditions of culture (Wuketits 1990, 31).  The study of human evolu-
tion, then, can clarify the lower-level preconditions of cultural evolution,
but it cannot explain the particular paths a culture will take.



654 Zygon

In his Beyond Evolution (2002) Anthony O’Hear argues along similar
lines that, although the theory of evolution is successful in explaining the
development of the natural world in general, it is of more limited value
when applied to humans, human nature, and human culture.  Moreover,
precisely because of such distinctive traits as consciousness, self-awareness,
reflectiveness, and rationality, we humans have the added ability to take on
cognitive goals and ideas that cannot be justified merely in terms of sur-
vival promotion and survival advantage.  Therefore, our typical human
quest for rational knowledge but also our moral sensibilities, aesthetic ap-
preciation of beauty, and religious disposition, while all deriving in impor-
tant ways from our biological nature, once having emerged cannot be
analyzed only in biological or evolutionary terms.  In this sense, we clearly
transcend our biological origins, and in doing so we have the ability to
transcend what is given us in both biology and culture.  O’Hear wants to
push even further: We are prisoners of neither our genes nor the ideas we
encounter as we each make our personal and individual way through life
(O’Hear 2002, vii).

All of this resonates directly with Clayton’s argument that evolutionary
studies show that the distinct features of human cognition depend on an
increase in brain complexity.  However, at some point in evolution this
particular quantitative increase gives rise to what appears as a qualitative
change.  Even if the development of conscious awareness occurs gradually
over the course of primate (and I would add hominid) evolution, the end
of that process (at least for now) confronts the scientist with something
new and different: symbol-using beings whose language use is clearly dis-
tinct from those who preceded them (Clayton 2004, 109).  For Clayton
strong emergence is consistent with the emergence of consciousness and as
such also consistent with the neuroscientific data as well as with the con-
straints on brain functioning.  Moreover, it has the merit of conceiving of
mental activity in terms of mental causation.  Clayton is therefore arguing
for an emergentist anthropology that begins with the notion of human
persons as embodied, psychosomatic entities: Humans are both body and
mind in the sense that we manifest both biological and mental causal fea-
tures, and both in an interconnected manner (2004, 143).

If, then, emergence is visible in the evolution of life, how much more
evident is it in the evolution of culture—in human thought, in the explo-
sion of science and technology, and in the evolution of language, moral
awareness, and the appreciation of beauty, ritual, and religious belief.  Per-
sonhood is therefore a level of analysis that has no complete translation
into a state of the body or brain.  The language of physics or biology and
the language of personhood only partly overlap; one cannot do justice to
one using only the other.  Clayton makes this point forcefully: To say that
the human person is a psychosomatic unity is to say that the person is a
complexly patterned entity within the world, one with diverse sets of natu-
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rally occurring properties, each of which needs to be understood by a sci-
ence appropriate to its own level of complexity.  We need multiple layers of
explanatory accounts because the human person is a physical, biological,
psychological, and spiritual reality.  The existence of these multiple layers
in reality Clayton calls ontological pluralism, and the need for multiple
levels of explanation is called explanatory pluralism.  From this flows the
thesis that ontological pluralism begets explanatory pluralism (Clayton
2004, 148f.).  For the human person this fundamentally implies the real
existence and causal efficacy of the conscious or mental dimension of hu-
man personhood.

EMERGENCE AND RELIGION

The crucial question that remains is whether the religious dimension or
phenomena of religion should be seen as a new emergent level as well.
This question Clayton, wisely, answers with a no.  From an emergentist
perspective the existence of religious or spiritual experiences in humans
need not represent anything more than a highly complex but natural part
of human social-biological existence.  In fact, it is very human to form
religious beliefs, engage in religious practices, and have religious experi-
ences (Clayton 2004, 59).  A somewhat more difficult question is whether
God should be seen as an emergent God and whether the actual existence
of a God who acts would introduce a new, causal level distinct from that of
human being.  Could this in any sense be seen as yet another level of
emergence?  Clayton answers this question with both a yes and no—no,
because a being that preexists the entire physical cosmos cannot be ex-
plained by the same sort of emergence that explains the evolution of hu-
man thought and culture, and yes, there could be a conceptual progression
in the process of our understanding moving from the sum total of natu-
rally emergent phenomena to some sort of ground or source of all such
phenomena (2004, 59f.).  Clayton qualifies this carefully: This kind of
view could at best represent a sort of argument from analogy—not a fur-
ther rung on the ladder of emergence but an argument from the world as a
whole to its metaphysical source.  On this view, combining theism and
emergence yields a position that is theologically dualist but not dualist
with regard to human mind or consciousness (2004, 60).

At this point in his argument Clayton moves closer to the idea of God
and asks: Is it possible to think about a level beyond mind?  That is, can the
term emergence be used for whatever one thinks transcends or comes after
the complexity of the human mind?  Is the emergence of deity the only
plausible metaphysical response to the new sciences of emergence, or is
any form of nonnaturalist metaphysics still a viable option in response to
an emergent world? (2004, 169)  He answers by pointing to the fact that
the sciences of emergence do provide some impetus in the direction of the
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emergence of deity.  However, such assertions would always have an am-
biguous epistemic status.  In one sense it is purely naturalist, because it
does not assert the existence of any supernatural entities; in another sense
it goes beyond naturalism by introducing predicates such as spirit or deity
as aspects of the world.  This would seem to suggest that spirit or divinity
would have to be an emergent level within the natural world.  Clayton
calls this postulation the emergence of deity: the view that there is no sub-
stance or thing that is God but that deity is a quality that the universe
comes to possess increasingly over time.  On this view God would not exist
as some sort of separate object, but there may be an increasing “deifica-
tion” of the universe over time (Clayton 2004, 167).  This option would
be a radical naturalist one and as such highly reductionist.  On this view a
massive prior metaphysical assumption would already be made, and God
(or deity) would be narrowly filtered through emergence.

To find a more satisfactory answer to this question, Clayton argues that
the human person, understood as integrated embodied self or psychophysi-
cal agent-in-community, offers the only appropriate level on which to in-
troduce the question of God and the possibility of divine agency.  Only on
this level could a divine agency be operative that could exercise downward
causal influence without being reduced to being a manipulator of physical
particles (p. 198).  Clayton argues that only a causal influence that worked
at the level of the human person as such could affect the kinds of dimen-
sions that are religiously significant without falling to the level of magic: a
person’s sense of her relations with others, her higher-order affective states,
her ethical striving, and her sense of the meaningfulness of her existence in
relation to the world around her (p. 198).

For the believer in God this would mean that he or she will be unable to
explain in human scientific terms how it is that God affects a person as
such.  We know that all natural influences on the affective or mental state
of persons are mediated through some sort of physical input to the human
mind: spoken words, gestures, texts, artistic creations.  Any notion of di-
vine influence as presupposed by a theist would not be mediated in this
fashion, which makes divine influence disanalogous to all other influences
on human persons and would again reflect a dualistic moment in any ac-
count of divine action.  However, thinking of divine influence in this way
does not require negating or setting aside what is known scientifically about
mind and emergence.  For Clayton, proposing a model of influence at the
level of integrated persons, which in turn influences specific mental, affec-
tive, and physical processes, actually avoids the implausibilities of the com-
peting models of divine action.  It certainly avoids the impression that
divine action could take place only through the breaking of physical laws,
which for Clayton would conflict with “standard scientific assumptions
about how human thought works” (p. 199).
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Clayton does comment that from a natural scientific point of view it
may seem problematic to ascribe any causal role to something as amor-
phous as an integrated human self (p. 199).  He answers this question by
pointing to modes of conscious being and how the human self is best un-
derstood in terms of its dispositions to act in certain typical ways, to have
particular conscious thoughts or experiences in response to particular
stimuli.  From this perspective it is clear that human dispositions do make
a difference in the world (p. 199).  Behavioral tendencies and dispositions,
furthermore, can be defined only in a conceptual and causal context that
includes persons, moral predicates, linguistic conventions, and social insti-
tutions.  In fact, such dispositions may be broad enough to include many
of the sorts of features traditionally associated with religious experience,
such as metaphysical concepts, a concern with ethical obligations, the quest
for personal integration, and the search for meaning (p. 200).

The idea that God would act exclusively on a human-persons level raises
another problem that could pose a dilemma for those who believe in God—
namely, the extent of the divine influence on the world.  For Clayton, if
theism implied that God also influences the physical evolution of the cos-
mos or guides evolution at a biochemical level in order to finally produce
human beings, one would necessarily be committed to a strong view of
physical miracles (p. 200).  An important question that now arises is whether
the idea that God guides evolution at a pre-personal, biochemical level
necessarily leads to a strong view of physical miracles.  In fact, if God does
not begin influencing the world until organisms complex enough to mani-
fest mental causality appear on the scene, how can we understand God as
causally responsible for the emergence of those conscious, mental agents in
the first place?

Clayton seems to avoid this question and instead points to the fact that
altered notions of divine creation and providence would be required for
any theology that would seek to be consistent with the natural sciences.
This is troublesome on at least one level, for, instead of asking the interdis-
ciplinary question about the possibilities and limitations of interdiscipli-
nary dialogue, Clayton still seems to yield to an allegedly superior scientific
rationality.  Clayton even says that, to the extent that Conway Morris (2003)
and others are right in assigning a high probability to the evolution of
intelligence, it becomes plausible that God could have initiated this natu-
ral process with the intent of bringing about intelligent life (Clayton 2004,
200).  My point, of course, is that this precisely implies causality beyond
the human-persons level.

Clayton goes on to state that “how early in the evolutionary process
God could begin to influence individual organisms will depend on one’s
understanding of emergence in evolution, and hence on further scientific
study” (2004, 200).  This move, taken to the extreme, could be fatal for
theology, because it reveals a total commitment to the epistemic priority of
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science—and at the expense of theological boundaries.  Whether or not
(and not “how early in the evolutionary process”) God influences the evo-
lutionary process depends not only on one’s understanding of evolution
but also on one’s understanding of God, theology, and the resulting inter-
disciplinary dialogue.  Furthermore, to state that the presence of cogni-
tion, consciousness, and self-awareness in primates “opens the door in
principle to divine influences at a much earlier point in biological evolu-
tion” (p. 201) really has the startling implication that we would be willing
to limit God’s influence in principle only because we cannot (yet) explain
it scientifically!  It seems that a confusion of disciplinary boundaries and of
the scope of transversal intersections between widely divergent disciplines
could easily lead to disciplinary overclaims, especially if it is also tied to a
discussion of the possibilities of divine revelation (whether or not commu-
nicative, whether or not propositional) that seem to be far removed from
the complexity of the role of oral and textual traditions in mainstream
theology.

EMERGENCE AND DISCIPLINARY BOUNDARIES

Clayton’s rather abstract treatment of religion, theism, the divine, divine
causation, and even revelation veers toward more solid ground when at the
end of the book he states that the argument sketched in the final section
provides strong reason to suspect that the particular beliefs and disposi-
tions of different cultural and religious groups will greatly affect what dif-
ferent humans (and human groups) will take to be “divine communications”
(p. 203).  Indeed, as Clayton admits, a prior belief in God, Yahweh, Allah,
or Brahman will strongly predispose the believer to construe any actual
divine influences in highly specific ways.  But this fact, I believe, has strong
epistemic implications.  What it really means in terms of the contextual
nature and disciplinary integrity of theological reflection is that not only
in the end (so p. 203) but already at the beginning a specific faith perspec-
tive is necessary if we humans even want to entertain the question of which
revelations, if any, might serve in some ways as a guide to understanding
God’s nature.  On this view the ambivalence of reading and interpreting
God’s action in the world certainly remains, but there is no ambivalence
regarding the metaphysical/theological conviction that God somehow acts
in our lives and in our world.

Interestingly, and significantly, Clayton writes about the relationship
between scientific and nonscientific factors as humans seek to understand
their place in the universe (p. 204) and then proceeds to give a negative
answer to the question of whether the natural sciences will eventually be
able to comprehend all of the levels that are relevant for a causal explana-
tion (p. 205).  Consistent with his theory of emergence, Clayton now wants
to show clearly that equating knowledge and natural science would be a
serious mistake (p. 205).  Clayton puts this well: Some levels of reality are
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ideally suited for mathematical deterministic explanations (macrophysics),
others for explanations that are mathematical but not deterministic (quan-
tum physics), and others for explanations that focus on structure, function,
and development (biological sciences from genetics to neurophysiology).
At other levels laws play a more minimal role, and idiosyncratic factors
predominate; hence, narratives tend to replace measurements, and predic-
tion becomes difficult at best (p. 205).

It appears, furthermore, that much of the interior life of human beings,
and whatever social interactions of creative expressions are based on this
interiority, fall into this category.  For Clayton the ladders of levels of com-
plexity do not end here, however.  Persons ask questions about the mean-
ingfulness of the natural and social worlds in which they live and move.
Once again, a level of explanation becomes a part of a broader whole, and
thinkers are invited to participate in the quest for knowledge at the next
higher level.  In spite of the tremendous explosion of scientific knowledge
today, this does not mean that beyond the reach of the natural sciences
there is no knowledge but only opinion and affect (p. 206).  On this view
the emergence argument would be precisely the reason why the positivist
equation of knowledge and natural science would be mistaken.  Knowl-
edge does not come to an end when the boundaries of physics and biology
are reached.

These arguments of Clayton suggest a proper epistemic respect for the
natural limitations of scientific knowledge and scientific explanations but
remain strangely in tension with his earlier argument for divine action at a
persons level, where the question was not “whether or not God influences
the evolutionary process” but “how early in the evolutionary process does
God begin to influence individual organisms” (p. 200).  As became clear
earlier, on this view God’s action (and our theological understanding of it)
clearly seemed to be limited by a “superior” scientific explanation.

This specific interdisciplinary problem is helped, I believe, if we com-
pare it to the work of someone who has come to a slightly different conclu-
sion.  In his book Life’s Solution: Inevitable Humans in a Lonely Universe
(2003) Conway Morris argues that the emergence of life itself would al-
ways and inevitably lead to intelligence.  Much of modern science—phys-
ics and especially biology, of course—suggests that the existence of human
persons is a random accident of nature.  For Stephen Jay Gould the awe-
some improbability of human evolution derives directly from the contin-
gency of the adaptive evolutionary process.  Conway Morris argues directly
against this view, claiming that if our planet were even slightly different
from the way it actually is, life and intelligence might not have emerged at
all.  He expands this view to include the fact that there are actual constraints
on the possibilities of evolutionary development.  There is a convergence,
or a similarity in pattern, in the solutions provided by evolutionary mecha-
nisms, and biological evolution thus follows the inevitability of certain
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trends or trajectories, most significantly resulting in the inevitability of
sentient life and human consciousness.

Conway Morris is aware of a general fear of notions of purpose or tele-
ology and that the idea of convergence might pave the way for intelligent-
design theorists who would want to argue from the irreducible perfection
of patterns in nature to a Creator (2003, 111, 144).  He does not allow the
argument to move in this direction, though, and his position is based on
real scientific factors that constrain the possible outcomes of evolution.
Nowhere do these constraints imply any kind or form of intelligent de-
sign, in which scientific data are used as proofs of the existence of God as a
cosmic designer.  Furthermore, Clayton actually has made a key point here:
The degree of contingence in evolution should be uncoupled from the
question of faith in God and does not necessarily correlate with the prob-
ability or improbability of theism.  For scientific reasons one could, for
instance, hold that evolution is highly constrained and still remain an ag-
nostic, or one could believe that the outcome of evolution is highly con-
tingent and still be a believer in God (Clayton 2004, 162).

Conway Morris’s discussion of evolutionary trends or trajectories within
the context of evolutionary biology certainly takes into account the abun-
dance of convergence as a sign of the constrained process of biological
evolution.  Interestingly, when compared to Clayton’s development of the
notion of divine action, Conway Morris’s focus on evolutionary trajecto-
ries and convergence does seem to leave room for a notion of emergence
that is more compatible with traditional notions of God and transcen-
dence that do not need to be filtered through scientific notions of emer-
gence.  Theologically speaking, of course, if there is a God, and if this God
wills humans to exist, human existence will not be an accident.  Scientifi-
cally speaking, we cannot conclude from convergence and evolutionary
trajectories to the existence of God, but in scientific terms it also seems to
be difficult to deny these convergences to sentient life and human con-
sciousness.  Phrased differently, if God does exist, theologically speaking
the laws of nature will be set up so that we humans will come into being,
however improbable it might seem from our point of view (see Ward 2006,
10).  What this means, again theologically, is that if God has shaped the
cosmos and its evolution in such a way that humans would emerge—hu-
mans who would be able to be in a personal relationship with this God—
the basic laws of the universe will from the beginning be oriented toward
that end, even if we cannot detect that scientifically.  And here the epi-
stemic limitations of interdisciplinary dialogue are clearly at work: What
from a scientific perspective looks like a lucky accident in a world without
God will from a theological perspective be seen as providential.  On this
view, it becomes possible to say that to understand human nature is to
understand in some provisional way the fundamental laws of the cosmos
as a whole and how they have operated to generate the carbon-based life
forms of a specific anatomical structure, namely us (see Ward 2006, 24).
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However random or contingent the process of evolution has been, it
still remains remarkable that these random mutations should continue over
millennia to generate some organisms that are capable of becoming cumu-
latively more complex.  In Keith Ward’s words, how remarkable that the
environment should be precisely such as to select accumulated “improve-
ments” that eventually lead to the development of brains and conscious-
ness and intelligent moral agents (2006, 32).  From a scientific point of
view these arguments, and Conway Morris’s notion of convergence, could
never prove the existence of God or God’s action in the history of the
world to bring forth human persons.  That does not take away from the
fact that, as in the case of the fundamental constants and forces of nature,
the evolution of organic life requires a great deal of fine tuning in the sorts
of mutations that occur and the sorts of environment that exist in order to
produce intelligent life.  In this sense the argument for convergence and
the inevitability of human personhood and intelligence can be seen as an-
other extension of the fine-tuning argument.  Here we humans, or some-
thing like us, result from natural tendencies implicit in the fine structure
of the cosmos right from the beginning, and God could create a universe
in which there is much room for creative freedom and for the exercise of
moral responsibility and still have a goal for this universe (Ward 2006, 33,
37ff.).  On this view, I believe, divine action need not be carefully con-
strained to the human-persons level so as not to conflict with physical laws
(which is what Clayton argues) but is in fact recognized, by the believer, as
a guiding force for the whole of the evolutionary process.

In fact, if there is a God who creates the laws of nature, that God could
also act in ways not falling under the laws of nature.  As Ward argues, the
creation of the laws of nature cannot itself be in accordance with any laws
of nature, so in this sense the possibility of divine action beyond the laws
of nature is established by the initial hypothesis of creation (Ward 2006,
112).  The character of such a divine influence would be compatible with
the existence of the general laws of nature, with the general structure of
chance, freedom, and necessity that characterizes the universe, and with
those features of emergence and self-organization that are suggested by
modern science.

On this view the interdisciplinary dialogue between theology and sci-
ence is definitively influenced by the fact that the theological voice will
necessarily be embedded in a religious commitment in which faith in God
is a kind of leap of faith, a practical commitment beyond what any scien-
tific evidence would compel any reasonable person to believe.  But we also
now know that it is not a leap into irrational absurdity based on no evi-
dence at all.  It is a reasonable commitment based on a consideration of the
sorts of experiential evidence that are appropriate.  That is no more than
we require and accept in most of the great personal decisions that mark
our earthly lives (Ward 2006, 123).
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CONCLUSION

Philip Clayton’s imaginative engagement with emergence certainly chal-
lenges theologians to move beyond the narrow disciplinary domain of theo-
logical reflection and to rethink what human distinctiveness and personhood
might mean theologically for a being that has emerged biologically as a
center of embodied self-awareness, consciousness, personal identity, and
moral responsibility.  In addition, human personhood, when reconceived
in terms of imagination and our remarkable symbolic propensities, may
inspire theologians also to revision such a crucial theological notion as the
imago Dei (image of God) as a concept that acknowledges our close ties to
our sister species in the animal world while at the same time challenging us
to rethink our own species specificity and the typically human propensity
for religious awareness and experience.  The emergence of this kind of
mental complexity should resonate with and enrich theology’s deepest con-
victions about human personhood and open up arguments for the plausi-
bility of a theological redescription of the phenomenon of the emergence
of the human mind.  After all, our ability to respond religiously to ultimate
questions in worship and prayer is deeply embedded in exactly our species’
symbolic, imaginative nature.

Most important for theology, if scientific contributions to understand-
ing the issue of human personhood are taken seriously, the theological
notion of the imago Dei can be powerfully revisioned as emerging from
nature itself (see van Huyssteen 2006).  For the theologian this interdisci-
plinary move implies that God used natural history for religion and for
religious belief to emerge as a natural phenomenon.  To think of the image
of God as having emerged from nature by natural evolutionary processes
emphasizes our vital connection with nature precisely by focusing on our
species specificity.  The scientist may be enriched by learning how these
powerful symbolic and religious propensities cannot be discussed generi-
cally for all religions but come alive only in the living faith of specific
religious systems where they are augmented in ways that scientific meth-
odology cannot anticipate.  The sympathetic scientist would then want to
acknowledge that there is more to embodied human personhood than sci-
ence alone could explain.  The theologian should have learned, however,
that overly abstract, disembodied notions of human personhood not only
conflict with the heart of his or her own canonical, textual traditions but
could also dangerously isolate theological discourse by destroying the pos-
sibility of interdisciplinary dialogue.

Finally, seeing human personhood and emergence as relevant topics for
interdisciplinary dialogue reveals much about the nature of interdisciplin-
arity itself.  The dialogue between the different partners in such an asym-
metrical discourse as theology and science has strengths and weaknesses,
possibilities and limitations.  When science claims reductionist, scientistic
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worldviews as the only valid explanatory view, theology as a research strat-
egy is by definition explained away, and all possibility of further interdisci-
plinary communication ceases.  But with theology it is even more complex:
interdisciplinary dialogue ceases to exist when overly particularist theolo-
gies retreat consciously from interdisciplinary dialogue but also when the-
ology leaves behind the particularity of its own tradition(s) in favor of an
abstract, generic religious metaphysics.  In addition, interdisciplinary dia-
logue always points us back again to the broader boundaries of our own
disciplines where disciplinary lines of argument necessarily diverge again
and move back to intradisciplinary contexts, carrying with them the rich
interdisciplinary results of the multidisciplinary conversation.

Most important, theology and the sciences can share concerns and in-
deed converge in their methodological approaches on specifically identi-
fied problems like the problem of human personhood and emergence.  But
precisely by also recognizing the limitations of interdisciplinarity, the dis-
ciplinary integrity of theology and of the sciences will be honored.  The
most challenging aspect of an interdisciplinary dialogue between theology
and the sciences, therefore, may be for theology to lift up the specific limi-
tations of this conversation.  This implies a quite specific appeal from the-
ology to the sciences, an appeal for a sensitivity to that which is particular
to the broader nonempirical or philosophical dimensions of theological
discourse.

NOTE

A version of this essay was presented at a religion-and-science session during the annual
meeting of the American Academy of Religion, Philadelphia, 19 November 2005.

1. See Clayton 2004, 97, for a discussion of how autopoietic or “self-forming” processes, as
the “principles of life,” function in the opposite direction of entropy and contribute to overall
progression toward thermodynamic equilibrium, although the second law of thermodynamics
always wins in the end.
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