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Abstract

This paper responds to Jaegwon Kim's powerful objection to the very pos-
sibility of geruunely novel emergent properties Kim argues that the mco-
herence of reflexwe downward causation means that the causal power of
an emergent phenomenon is ulumately reducible to the causal powers of
its constituents [ offer a smple argument shouwing how to charactenze
emergent properties m terms of the effects of structural relations on the
causal powers of their constituents

I

Despite undergoing something of a revival in recent years, ‘emer-
gence’ 1s a concept that continues to elicit a strongly cnitical reaction
from certain philosophical quarters Though 1t has a vanety of re-
spectable uses 1n the natural sciences, reference to emergence in the
philosophy of mind evokes visions of wild speculative metaphysics
and an abandonment of ontological parsimony Given its checkered
hustory, this response 1s understandable ! And vyet, a suttably-crafted
concept of emergence could play a useful role 1n contemporary meta-
physics with respect to the problem of eptphenomenalism for higher-
level properties Unlke traditional functionalist approaches to this
1ssue, emergence promises to provide the conceptual framework nec-
essary for understanding the related notions of causality, explanation
and mndividuation such that we can avoid rendering everything above
the level of our microphysics epipphenomenal

Emergentists have traditionally sought ways of reconciling com-
monsense materialism with our ordmnary assumptions about the kinds
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of things that extst By commonsense materialism I mean the scien-
tifically-informed belief that the things we encounter in our daily
lives are constituted of matter and energy This aspect of the scien-
tific worldview 1s often seen as clashing with our belief in the reality
of the objects of everyday life Are there really mountains, teacups,
trees and people or 1s there nothing but “atoms 1n the void”? Virtu-
ally all naturahstically-inchined thinkers (emergentists included) wall
accept that everything in the natural world 1s constituted of matter
and energy that 1s derived from the ongmal moment of the formation
of the universe

However, even given these physicalist assumptions, there 1s a dif-
ference, as Lynne Rudder-Baker and others have noted, between
what something 1s made of and what 1t 1s (Rudder-Baker 1993) Thus
distinction between constitution and 1dentity 1s especially significant
n the case of people Ordmnarily, a person’s name 1s taken to refer
to something that 1s irreducible to the state of the physical stuff that
constitutes a particular body at a particular time The problem of de-
termining a meaningful sense m which you can be said to differ from
or are more than your constituents has a long history In the past
thurty years, considerable effort has been devoted to understanding
the difference between constitution and identity in functional terms,
and vet the functionahst half-way house between physicalism and
dualism faces a set of well-known problems 2 Emergence, by contrast
1s a relaavely unexplored way to understand the difference between
constitution and 1dentity from within a naturalistic framework

Understanding what 1t means to say that minds are real and that
reference to concepts like belief and desire has real explanatory value,
requires that we develop a proper understanding of how to make
room for the causal powers of mental entities in a physical world
Given the causal completeness of physics and the non-reducibility of
mental properties, the power of minds to make a causal difference
mn the world 1s a tricky metaphysical problem indeed Many philoso-
phers view functionalist or supervenient characterizations of mental
properties as the proper modern response to the problem of mental
causation and to the kinds of concerns that motivated the old British
Emergentist tradition Functionalists legitimize statements mnvolv-
ing mental entities by reference to the explanatory indispensability of
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those entities in the special sciences However, an argument for ex-
planatory indispensability 1s not the same as an argument for the real-
ity of an entity As Dretske (1988) and others have noted, given the
usual physicalist ontological assumptions, 1t 1s difficult to justify more
than an epiphenomenal role to things we individuate functionally
Hence, functions have little ontological weight and hard-nosed re-
ductionists can easily argue that while they might be good for certain
explanatory or pragmatic purposes, they will not be counted when we
catalog the ontological furniture of the natural world

The first obstacle to arguing for the reality of higher-level phe-
nomena is the suspicton that the threat of epiphenomenalism 1s a fake
problem This suspicion motivates Rudder-Baker’s (1993) pragmatic
response to the problem of mental causation She advises dropping
our metaphysical commitment to the causal closure of the physical
world 1n order to save talk of persons (2000) Her argument denves
from pragmatic constderations and as such, 1t 1s obviously sound It
would be unimaginably difficult to abandon our behef m people for
the sake of our metaphysical scruples But perhaps rather than simply
dismussing the problem for pragmatic purposes, we can understand
the mstrumental value of our belief 1n higher-level phenomena as
pomnting to an alternative metaphysical picture In contrast with the
strategy of pragmatic avoidance, I take the concept of emergence as
providing a way to recast our basic metaphysical assumptions so as to
account for the usefulness of higher-level phenomena

The problem of understanding the relationship between the in-
strumental success of our belief in higher-level phenomena and the
truthfulness of those beliefs 1s especially important with respect to the
status of psychological explanation It 1s generally assumed that the
legitmacy of psychological explanation depends, at least i part, on
its abihity to uncover distinctively psychological kinds of causes The
trouble for psychological explanation 1s that standard, non-reduc-
tive materiahist views of mental life seem unable to differentiate be-
tween the causal power of mental events qua mental events and the
causal power of the microphysical phenomena that realize or embody
them Our alleged mabihity to differentiate between what munds do
and what their physical constituents do becomes a problem for non-
reductive matenahists given orthodox views of what 1t 1s that makes
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something real If neurons, rather than minds are doing all the work,
can we really say that minds exist? For the generalizations of psy-
chology to have more than a merely eptphenomenal grip on reality,
proponents of non-reductive materiaism must be able to point to a
causally relevant role for mental properties

While there are some philosophers who happily advocate elim-
nativism with respect to mental life, the 1dea that the mental prop-
erties of an agent will not figure i a genuine explanation of her be-
havior 1s unacceptable to most non-reductive matenalists Never-
theless, the crucial problem for all non-reductive mateniahsts 1s to
understand what 1t means to say that higher-level phenomena (like
people) act on their constituents in such a way as to distinguish the
causal power of the higher-level phenomena from the causal power of
its constituents As previously mentioned, one prominent response
to the problem 1s to treat higher-level phenomena as supervenient In
essence, advocates of supervenience claim that the properties char-
acterizing the identity of a supervening phenomenon exist only be-
cause of the undetlying, or ‘subjacent’ propertes of its constituents
On this view, the causal properties of the constituents can account
entirely for the causal properties of the supervening phenomenon
For something to count as real, it must have a unique causal role to
play in the natural world A property that supervenes on the proper-
ties of 1ts constituents cannot, by defiition, have such arole Hence,
supervenience s basically a denial of the reality of hugher-level phe-
nomena This 1s simply because, in these debates, reality 1s connected
to the notion of causal power

At first glance, contrary to advocates of supervenience, it seems
obvious that complex systems like hurricanes, organisms and ep1-
demics have their own distinctive set of powers As 1t digests 1ts din-
ner, for example, an organism seems to exert a distinctively biological
kind of causal power over 1ts newly absorbed constituents And yet,
the commonsense view that new things can exhibit new powers faces
a metaphysical objection reminiscent of Ecclesiastes’ pessimustic pro-
nouncement that ‘there 1s nothing new under the sun Is there a
thing of which 1t 1s said, “See this 1s new”? It has already been 1n
the ages before us’ (19-10) The fate of the food as it undergoes
digestion, according to the modern Ecclesiastes, can be explamned
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entirely in terms of a set of chemical reactions, and these 1n turn can,
at least in principle, be explained entirely in terms of the behavior
of the atoms in the molecules of our food and our digestive juices
at the quantum level Ulumately, there 1s no need to look for any
ontological content to our talk of organisms and digestion, let alone
hunger, kitchens and the pleasure of a good meal For emergentusts,
by contrast an organism would be a good example of the kind of thing
which manages to act on its own constituents in a way that can be
distinguished from the behavior of those constituents

However, while it certamnly seems natural to assume that higher-
level phenomena like organisms exhibit their own novel kind of
power mn the world, on reflection, the kind of downward causation
mmphcit in examples of emergence can seem like a bizarre metaphys-
ical bootstrapping exercise Can something like an organism really
act on its constituents? Wouldn’t this require that in acting on 1ts
constituents, the emergent property 1s changing the very things that
make 1t what 1t 1s? If so, then wouldn’t the identity of the organism be
changing in such a way as to make 1t impossible to say that 1t 1s acting
on itself? Taken n 1ts strictest sense, 1t looks like the 1dea of a system
acung on its own constituents reduces to absurdity The apparent
contradiction that seems imphicit in such cases leads Jaegwon Kim to
conclude that the putative causal powers of higher-level properties
are always causally preempted by the properties of therr underlying
physical constituents  Kim and others argue that, while we can cer-
tainly identify new patterns and phenomena for instrumental or other
reasons, these can only be shown to be ’real’ or, to constitute a 'nat-
ural kind’, given the identification of a unuque set of causal powers
Consequently, a non-tnivial model of downward causation can make
sense only if we give 1t a conceptual interpretation “That s, we 1n-
terpret the hierarchical levels as levels of concepts and descriptions,
or levels within our representational apparatus, rather than levels
of properties and phenomena i the world” (Kim 1999, 33) The
present paper responds to Kim's cnticism of reflexive downward cau-
sation and 1n so doing attempts to make the case that higher-level
phenomena are more than merely an artifact of our representational
apparatus
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To begin with, the case for a realistic form of emergence 1s blocked by
metaphysical principles governing recent debates in philosophy, es-
pecially in the philosophy of mind The problem of determining the
causal powers of higher-level phenomena 1s generated by two well-
entrenched metaphysical assumptions shared by virtually all mate-
rialists The first 1s the claim that all non-basic properties strongly
supervene on their physical constituents, the second 1s that the phys-
1cal world 1s causally closed Given the causal closure principle, it 1s
mmpossible to imagine causal powers that are not already exhaustively
captured by the bastc physical constituents of the natural world In
part, this 1s because such powers (higher-level or otherwise) would
enter into intolerable causal competition with their physical con-
stituents

So, how should emergentists proceed in the face of the preemp-
tion argument? At present there are two principal strategies i the
hiterature, each of which has an important place in the emergen-
tist arsenal First, an argument agamst preemption from pragmatic
considerations and second a criticism of the physicalist’s unrealistic
physics While both lines of criticism are reasonable, they fail to
respond to the central problem A third more basic conceptual argu-
ment 1s needed to seal the case for a believable form of emergentism
This third argument must make clear sense of the most paradoxical
commitment of traditional emergentism, namely the belief in what
Kim has called “synchronic reflexive downward causation” 3

Beginning with the pragmatic argument, in the first place crit-
1cs like Rudder-Baker and others correctly note that the preemption
argument, along with the mmimahst ontology it imposes, draws 1ts
force from the 1dea that causal power talk makes sense as a way of
mdividuating properties and objects Since, there is no clear agree-
ment on the nature of causation and given the difficulty of getting
clear on the notion of cause, many philosophers have chosen to sim-
ply avoid the murky question entirely For example, mn his recent
discussions of emergence Robert Batterman has simply denied that
natural kinds talk makes sense (Batterman, 2000) While I am sym-
pathetic to Batterman’s frustration with the metaphysical argument
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concerning causal powers and natural kinds, his way of dismissing
the preemption argument, by sidestepping the core conceptual 1ssue,
does not satisfy the traditional emergentist demand for a way of le-
gitimizing emergent phenomena as real, as opposed to merely instru-
mentally converuent

There are a vanety of pragmatic strategies for continuing to talk
about higher-level phenomena, each of which 1s unsatisfying to emer-
gentsts in the long run for similar reasons For instance, one could
admit that causation and scientific explanation are mtimately con-
nected but reverse the traditional order of their relationship Along
these lines, Rudder-Baker has argued that, in practice, our expla-
nations are not legitimized by their relationship to some underlying
causal structure Instead, she argues, our notion of cause derives 1ts
legitimacy from our explanatory practices For Rudder-Baker, good
explanations lead us to assert the presence of causes and the reality
of certain kinds of objects, not vice versa (2000)

Rather than taking the pragmatic way out of the metaphysical
problem, emergentists may undertake a second more general critique
of the premuses that force us into the impasse 1n the first place Thus
second strategy for avoiding preemption argues that an mappropn-
ately fundamentalist picture of physics supports the preemption ar-
gument Most scientists would agree, for example, that the picture of
physics implicit in the work of most physicalist philosophers of mind
1s hopelessly unrealistic In terms of ontology, for example, the pre-
emptor’s metaphysics 1s supported by the idea of a mechanical uni-
verse where smaller things combine in mechanical relations to pro-
duce bigger things It is well known that the reductive relationship
between parts and whole runs up aganst a number of problematic
phenomena i physics Take, for example, cases where new entities
emerge via fusion For Paul Humphreys, the physical phenomenon of
fusion provides an obvious example of emergence Here, the bearers
of two distinct properties combine by fusion to generate a third entity
whose properties cannot be said to supervene on the properties of its
constituents

In the case of fusion, the crucial point for the discussion of emer-
gence 1s whether the emergent entity can be said to supervene over
1ts constituents n the way that functionalists beheve functional con-
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cepts supervene on physical structures As Humphreys argues, fuston
1s clearly not a matter of a functional or a supervenient relationship
between the constituents and their fused product Emergence via
fusion differs from a functional relationship between levels of expla-
nation in the following way In the case of a supervenience relation,
properties can be sad to supervene on thewr structural constituents
without eliminating or competing with the underlying matenal struc-
ture A classic example might be for example, the aesthetic properties
of a work of art By contrast, the relationship between the emergent
phenomenon and its constituents in the case of fusion takes a differ-
ent form There, the emergent product appears only after the union
and disappearance of the constituents * The notion that the bear-
ers of properties can fuse, thereby giving rise to a new product with
new properties has a vanety of applications mn physics Nuclear fu-
sion and the like would be the obvious example > Though nuclear
fusion 1s a very specific case, one could generalize the 1dea of a fusion
of properties to other contexts

In crafting the preemption argument, philosophers of mind clearly
assume a great deal about the ontology of physics Their basic as-
sumption 1s that the account of elementary particles and fields pro-
vided by the standard model supports reductionism  As 1t happens,
physicists are deeply ambivalent about the status of reductionism in
therr work We should note for example that the reductionist mtu-
1tion that bigger things are nothing more than the sum of their parts
all the way down 1s violated consistently tn modern formulations of
quantum field theory From the mability of the standard model to
successfully reduce hadrons to quarks and gluons to the pluralist on-
tology of effective field theory, modern physics 1s not a comfortable
place for reductionists

Arguably, the view of physics supporting the anti-emergentist po-
sition 1s based on a questionable conception of physical law, expla-
nation and ontology® Once the physicalist’s picture of physics s
revised, then the emergence debate will look somewhat different
However, even given an updated picture of physics, there remains
a major conceptual problem blocking talk of higher-level phenom-
ena This problem will serve as the focus for the remainder of this

paper
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It 1s generally acknowledged that 1n order to defend the genuine
causal power and thereby the reality of emergent phenomena re-
qures the articulation of a meaningful sense in which they can be
said to exhubit downward causation Downward causation 1s a shp-
pery notion, since there 1s a sense in which downward causation fol-
lows as a corollary to any ascription of a causal relation above the
level of our basic physics As we shall see below, the real difficulty 1s
not so much 1n demonstrating that our causal claims commut us to
downward causation — that turns out to be trivial, especially given
a model of properties which strongly supervene on one their con-
stituents Rather, the trouble starts when we begin to consider what
Jaegwon Kim has called reflextve downward causation (Kim 1999, 25)
Kim has claimed that this kind of causal power 1s conceptually in-
coherent and if he’s nght, then emergence can be dismissed While
1t may be possible to find a varety of apparent examples of reflex-
ive downward causation 1n nature, this 1s not my purpose here, nor
would 1t settle the metaphysical question entirely Instead, my goal
1s to overcome the conceptual or metaphysical obstacles that Kim
articulates on, more or less, their own terms

The contemporary debate concerning the metaphysical status of
higher-level phenomena treats causation and causal powers in terms
of the relationship between properties These properties are situated
within a world of distinct layers or levels It 1s common, for mstance,
to speak of higher- and lower-level properties Ordinarily, these levels
or layers are stacked in terms of their putative fundamentality Qur
basic physics forms the ontological ground floor, with chemustry, biol-
ogy, psychology etc , each in turn providing the higher layers Whale
there may be reasons for doubting its legitimacy, the layered picture
of the natural world 1s widely accepted by both reductionists and non-
reductive materialists

Within this layered world, properties can cause mstantiations of
other properties in three ways They can cause instantiations of prop-
erties at the same level, at higher levels or at lower levels Exam-
ples of causal relations between properties at the same level are easy
to iagme Likewise for upward causation In the case of upward
causal relations, for example, we can imagine a property at a cer-
tain level, say the molecular bonds 1n a crystal, causing the crystal
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to be transparent Transparency 1s not a property of molecules, but
can mstead be thought of as a higher-level property of ensembles of
molecules Upward causation 1s central to traditional reductionist ar-
guments concerning the status of higher-level phenomena The heat
of a gas, a reductionust will say, 1s caused by the kinetic action of its
constituents

Downward causation 1s a hittle trickier within the layered picture
of properties Kim (1999) describes three approaches to downward
causation, supervenient (or conceptual) downward causation, reflex-
ive downward causation, (the kind which he regards as both essen-
tial to emergentism and absurd) and a third kind, which he regards
as unproblematic, stemming simply from the additive properties of
ensembles Of this third kind he writes for example

[Clases in which higher-level entities and their properties prima fa-
cie causally mfluence lower-level entines and their properties seem
legion The celadon vase on my desk has a mass of 1 kilogram If
it 1s dropped out the window of my second floor office, 1t will crash
on the paved sidewalk, causing myriads of molecules of all sorts to
violently fly away m every which direction Even before 1t huts the
ground, 1t will cut a rapid downward swath, causmng all sorts of dis-
turbance among the local air molecules  There 15 no question that
the vase, in virtue of having this mass, has a set of causal powers that
none of 1ts micro-constituents have (Kim 1999, 25-6)

The possession of this new set of powers by the vase does not
make the vase real, in the sense that emergentists have traditionally
sought, because bemng 1 kilogram 1s not a uniquely vase-like property
It 1s not 1 kilogram by virtue of being a vase as opposed to something
else Additive properties are the kind of unsurprising consequences
of property changes that are equivalent to simply adding constituents
together or taking them away [ know that 1f I keep piling firewood in
the drniveway 1t will eventually add up to a ton

While additive properties like mass and volume are relatively con-
sistent with a reductionist framework, most of our higher-level gener-
alizations are prima facie rreducible In recent years, talk of econo-
mues, ecosystems, mmds and the like has been reconciled with ma-
terialism via some form of functionalism Supervenient conceptions
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of downward causation, m particular are an attempt to make sense
of the importance of higher-level causal statements without violating
the causal closure principle Advocates of supervenience handle the
problem of downward causation along the following lines If one ac-
cepts that intralevel causal relations occur at a level above that of our
most basic physics, then given strong superventence, all such descrip-
tions, mnvolve the basal conditions from which the caused property
emerges or results So, to accept the truth of causal statements other
than those we find 1n our subatomic physics 1s to accept downward
causation To say that A causes B, then I'm saying that A causes the
basal conditions of B call them b(B) to be realized Of course A only
accomplishes this via its basal conditions, a(A)

The thrust of Kim’s discussion of this kind of downward causa-
tion, 1s that all huigher-level properties are what they are by virtue of
their supervenience on certamn lower-level properties Only 1n so far
as this 1s true can we make sense of the claim that the higher-level
property A can be said to cause the instantiation of the lower-level
property b(B) Nevertheless, from an emergentist perspective, such
claims of downward causal power are empty since the real agent in
the event that gave rise to b(B) was the lower-level basal condition of
A namely a(A) Hence, on Kin’s view, “higher-level properties can
serve as causes in downward casual relations only if they are reducible
to lower-level properties” (1999, 33)

Kim’s treatment of downward causation via the supervenience re-
lation imphes that when push comes to shove, we shall deny that
there really are any causal relations above the ‘very bottom level’
Such fundamentalism comes at a hugh price, since 1t denies legitimacy
to scientific generalizations above the level of our basic physics On
this view, not only are minds causally impotent, but biological prop-
erties have no influence on chemical events, chemucal events cannot
mnfluence physical events etc Insofar as the higher-level sciences
succeed at all, then genume scientific predictions are parasitic on the
causal activity of the basic physical constituents

In order to block any robust form of emergence, Kim tackles re-
flexive downward causation Thus 1s a third kind of downward cau-
sation which Kim rules out as patently absurd For emergentists, this
paradoxical form of downward causation goes to the heart of what
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distinguishes the emergent phenomenon from 1ts constituents Here,
the higher-level phenomenon acts on its own constituents Kim ar-
gues that this 15 an impossibly circular phenomenon since, if cau-
sation 1s transitive, 1t seems to lead to a kind of self-causation Kim
argues that the kind of self-causation or self-determmation that 1s re-
quired for emergence to make sense 1s “an apparent absurdity” (1999,
28) His argument takes two cases where a whole and 1ts parts are
in a causal relation He considers first, the case where the part and
whole are in an mstantaneous causal relationship

Case 1

At a certain ttme ¢, a whole, W, has emergent property M where
M emerges from the following configuration of conditions W has
a complete decomposttion mnto parts a;  dn, each has Property P,,
and relation R holds for the sequence a; 4, For some a, W's
having M at t causes 4, to have Py att (Kim 1999, 29)

He calls this a case of “synchronic reflexive downward causation” and
sees 1t as unacceptably circular by virtue of the assumption that for
an entity to be responsible for an act, 1t must have had the power to
perform the act prior to performing it He writes

we said that the whole, W causes one of its proper patts, a,, to “have”
P If there 1s real downward causation, from W’s having M to g,s
having P, this “having” must be understood as “acquiring” For if g,
already has P, at t, what role can W’s having M at ¢ play n causing
1t to have P, at ¢? Obviously none (Kim 1999, 29)

The synchronic version of reflexive downward causation as charac-
terized by Kim looks like an impossible kind of bootstrapping effort

Given the framework presented here, causation takes place over time
and involves property changes that make “self-causing” unacceptably
paradoxical However, since most ordinary cases of downward cau-
sation do not leave the whole unchanged as 1t apparently acts on
its parts, emergentists might consider the synchronic case excessively
artificial The synchronuc case s, perhaps tailor-made for generating
the kind of paradox that serves his argument In order to block this
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line of objection, he moves on to consider the diachronic case, where
the relationship between parts and whole takes place over time

Case 2

As before W has emergent property M at t, and g, has P, att We
now constder the causal effect of W’s having M at t on g, at a later
tme t+At Suppose, then, that W’s having M at t causes g, to have
Qatt+Ar (Kim 1999, 29)

In the diachronic case, the vicious circularity has been removed, but
at the expense of the reflexive aspect of the relationshup that emer-
gentists hope to retain Cases of this type end up reducing easily
to the kind of supervenient downward causal relationshup described
above W’s having M at t causes a4, to have Q at t+At But since a,’s
having Q at t+ At 1s not part of the conditions that give nise to the
Property M, (since those conditions obtained at another time t) we
find no problem of bootstrapping or self-causation Since these are
different basal conditions, the situation reduces to the supervenient
downward causation case discussed above

If Kim 1s correct, then there seems to be little chance for the kind
of synchronic emergence that emergentists require While 1t remamns
posstble to demonstrate that when something emerges, 1t has an iden-
nfiable causal effect on the lower-level stuff from which 1t emerged
and that this effect 1s more than merely an additive consequence
(to use the old emergentist phrase) of the nteraction of lower level
constituents, this diachronic form of emergence s reducible to a sig-
nificantly less exciting kind of supervenient downward causation In
the diachronic case since a’s having Q at t+ At 1s not part of the
conditions that give nise to the Property M, and therefore 1t does
not exhibit the problem of self-causation or self-reference While
the diachronic case will meet with few objections, the real prize 1s
the synchronic case Arguing for a robust form of emergentism re-
qurres that we demonstrate the significance of relations to the causal
powers of a system This, m turn must be done in such a way as
to show that emergent properties have causal powers that are due
to the structural relations between parts and not to the parts them-
selves As Kim’s analysis makes clear, the only way to do so in a way
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that avoids reducing the power of emergent properties to those of
their constituents 1s via the synchronic case So, can we imagine a
non-contradictory synchronic connection between the causal behav-
1or of parts and the emergent properties of the wholes to which those
parts belong?

We can begin by locating causal agency at the level of the com-
ponents of structures a;  an m precisely the way that Kim imphicitly
does However, let’s make a concession to contemporary physics by
interpreting causality in terms of probability Since probability and
structure are related notions, 1t 1s reasonable to assume that given
changes 1n the properties M of a whole, W, we can expect the causal
powers or disposttions of the components of a system to change So
far, nothing prevents us from reading this kind of causal relation-
ship between M and the causal powers of the constituents as a rel-
atively benign form of Case 2 As such, 1t 1s perfectly acceptable to
see changes the property M as having a diachronic downward causal
relation with a;  a, as 1ts constituents However, the difference be-
tween Kim's case and the case where we begin to mterpret causality
in probabilistic terms 1s that once cause 1s interpreted mn terms of ob-
jective probabilities, the structure of the whole can be seen as playing
a role in shaping the causal powers of the constituents So, whereas
Kim’s example, the power of the property of the whole 1s the product
of the mnterplay of the powers of its constituents, in the probabihs-
tic context, by contrast, the structure can be imagined as having an
effect on 1its constituents which 1s distinct from the powers of those
same constituents

To visualize the influence of an emergent property (admuttedly a
stmple structural property) of a whole on its components consider
the following example In the old days at Harvard Law School, the
dean would begin the year by telling the assembled first-years to look
to therr left, then look to their nght “By the end of the year” he
would say, “one of you will not be here” Obviously what he meant
to say was that there was a one-third attrition rate during the first
year at Harvard Law School If, as one would assume, 1t was a par-
ticularly graphic way of pomnting out that roughly 1 out of 3 people
on average (or 33% of the entering class) drop out, then as one can
eastly see, a literal interpretation of his mstructions to the assembled
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students would be misleading For instance, his mstructions would
have had the unintended effect of making tt more likely that the stu-
dents sitting at the ends of the rows would leave law school than their
neighbors

On the other hand, if somehow the seating arrangement at the
occaston of the dean’s statement, 1s relevant to the “1 out of 3” con-
clusion, then we could assume that his pronouncements must be
taken seriously and that a change 1n the structural arrangement of
constituents could also be relevant Of course, the way the dean’s
warning was framed leads, if read hiterally, to something other than
what he intended But let’s forget the dean’s intention for the time
being and focus instead on the law he stated For the sake of our
example, let’s assume that he 1s more than a mere dean whose words
do not always reflect hus intentions Let’s assume mnstead that he 1s
a god 1ssuing commands to the constituents of the natural world at
the beginning of time His statement will now play proxy for a law
of nature Now, let’s look at the implications of the law What 1s
the relationship between a student’s chances of graduating, and his
location m a structure? Obwviously if the students are seated i a row,
the students at the end of the rows have a worse chance of making 1t
through school than their colleagues So, would a student’s chances
be hurt or helped, for example, by their standing in a circle  Obwi-
ously, her chances would be hurt

An informal proof for this obvious point goes like this Take the
dean’s law to define a simple machine with three components, two
flankers and a central head turner Each component has the property
of being a head turner if flanked on both sides  (Thus latter condition
can be considered one of the lower-level properties of our system)

a b ¢ ?
***~>*

Every completed look to the left and nght picks one of the three, but
we cannot predict in advance which of the three 1s picked At thus
stage we could say that each member has a 33 1/3 % chance of being
the one picked

Now if there are four components arranged in a circle/square,
such that
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It appears that their chance of being picked, given the rule above, has
increased to 50% simply by virtue of the structural or spatial relation

Thus 1s because mn the case of the lowest possible number of com-
ponents picked, say for example

1 (a’s head turn) picks, say a

2 (b's head turn) picks, say a

3 (d’s head turn) picks, say a
¢ cannot pick a, by virtue of the structural relation, 1t must
pick ettherd,cor b

Under any circumstance, the lowest possible number of elements
picked 1s 2, therefore the chances of each component getting picked
has gone up to at least 50% So, 1t looks as if the structure makes a
sigmficant difference to the future of the components This exam-
ple may seem pretty contrived, since 1t relies on the specification of
a peculiar law of nature that already includes some consideration of
structure However, if we admit that there 1s a relationship between
structure and probability and 1f we interpret causality in probabilistic
terms, then 1t’s reasonable to assume that structure makes a differ-
ence 1n the fate or causal power of constituents

Despite the extreme simphcity and artificiality of the law school
example, 1t serves as a way to highlight the effects of structural ar-
rangements on the causal power of systems and their constituents
Constraints, or laws, that govern the basic constituents of the nat-
ural world, or 1n our scenaro, rules established by the by the mmag-
mary lawgiver in one particular structural context can give rise to
unexpected phenomena n another unanticipated structural context
Guven the charactenzation of causality and probability assumed here
(and commonly accepted in physics) the behavior of the compo-
nents of these new structures can be understood as altered or perhaps
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more colorfully as enslaved by their participation in these new struc-
tures Given some relatively mnnocuous assumptions we can claim
that emergent properties can be both contingent with respect to the
basic laws that determined the behavior of the components in 1s0-
lation, and can have an important consequence for the behavior of
those components

Returning to the 1ssue of synchronic as opposed to diachronic
downward causation, Kim's pomnt was that synchronic downward
causation 1s incoherent, whereas diachronic causation 1s reducible to
superventent or conceptual downward causation The principal dif-
ference between the scenario discussed here and Kim’s treatment of
the 1ssue 1s the probabilistic mnterpretation of causality Given the as-
sumption that structure and probability are related notions, we can
infer that the emergent property that we identify with the whole has
an effect on the behavior of its parts But 1s this a diachronic prop-
erty, or can we say that the structure qua emergent property has the
kind of power that can act mstantaneously on 1ts constituents?

On the one hand 1t 1s important to note that even given a de-
terministic interpretation of causality, the structural property of the
whole can be seen as playing a role in determining the fates of its
constituents However, as Kim showed, there 1s no way to develop a
synchronic account of this determination and 1t remamns little more
than an artifact of our representational system By contrast, I claim, a
probabilistic interpretation of causation can suffice to give us a mean-
ingful sense m which a whole can act on 1ts parts without becoming
something other than itself in the process

To understand how, it 1s important that we first distinguish be-
tween what the emergent property of the whole 1s, what 1t’s const1-
tuted by, and what the properties of the constituents are Here, I am
identifying the relevant emergent property of the whole as the struc-
ture that happens to be instantiated by these constituents ¥ Given
that the property of the whole will change depending on how many
of the constituents drop out of the system the causal action of the
putative emergent property might look like an example of diachronic
downward causation as in Case 2 However, the fundamental differ-
ence here 1s that the properties of the parts that are being affected
at t are not constitutive of the whole at time t The properties of
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the constituents have changed, however the change 1s a change 1n
the probability that at the next head-turn they will be selected The
agency of the emergent property at the moment before the head-turn
1s not changing the structure that we have 1dentified as constitutive
of that same emergent property In our case, the structural property
exerts a change on the causal power of the parts, but a funny kind of
change, namely a change n their potential for behavior in the mo-
ment immediately following their entry into the whole As such, this
case does not reduce to the kind of absurdity Kim detects in Case 1
above

I

Thus paper supplements the sophisticated treatment of synchronic
and diachronic emergence that Alex Rueger provides in his analy-
sis of novel and irreducible structural properties in physics (Rueger
2000) However, while Rueger and others are wary of ascribing novel
causal powers to emergent features of the natural world, the present
paper provides a relatively stmple way to understand such causal pow-
ers The alternative discussed here raises far more questions than 1t
answers, however, 1t provides a model for satisfying the demand for
the kind of synchronic downward causation that emergentists seek
without falling prey to the bootstrapping objections that plague ro-
bust forms of emergentism
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Notes

! Contemporary philosophers are wary of emergence because of the failings
of British Emergentism  Thus was a philosophical and scientific movement
that fell into disrepute after a brief period of prominence in the first half of
the twentteth century In 1ts early mcarnation, emergentism, was a robustly
metaphystcal blend of direct realism, holism 1n biology and a blatantly pro-
gressivist mterpretation of evolution The metaphysical views of the most
important figures m this tradition, Samuel Alexander, C D Broad, and A O

Lovejoy are rarely studied with any seriousness today This neglect 1s due,
m part, to their speculative extremes but more importantly to their attitude
toward explanation So, for example, Alexander and Morgan urged readers
to accept emergent phenomena with 'natural piety’ rather than seeking an
explanation

2 See for example, Block (1980)

3 Some modern advocates of emergence clatm not to require a synchronic
form of downward causation, but [ would argue that without this, therr view
reduces to a version of superventence
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4 In the case of the mteractions between products of fusion and their con-
stituents, we see for example, m the P-P cham, two pairs of protons fuse,
forming two deuterons Each deuteron fuses with an additional proton
to form helum-3 The two helum-3 nuclet which then fuse to create
beryllium-6, which 1s unstable and disintegrates into two protons plus a
heltum-4 In addition, the process releases two neutrmos, two positrons,
and gamma rays The posttrons annihilate quickly with electrons in the
plasma, releasmng additional energy in the form of gamma rays (See Harms
et al 2000)

3 The actual nuclear fusion reaction takes place when two nucler approach
within about 1 0E-15 m, so that the attraction, via the residual strong n-
teraction between the nuclel, overcomes the electrical repulsion between
the protons Such close encounters only occur when nucle: collide with
sufficient kinetic energy Only at high temperatures do enough energetic
particles exst for a decent number of fuston reactions to take place (See
Harms et al 2000)

6 On emergent explanations m physics see Rueger (2000)

7 Of course, the whole will have a variety of properties that have nothing to
do with the downward causal power of the system

8 This work was supported mn part by a grant from the University Research
Institute of the Umversity of Texas at El Paso



